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Dear Ms. Halsey:

This letter is submitted on behalf of the City of Union City, the Claimant in
the above-captioned test claim, and transmits the City's rebuttal comments
regarding the San Francisco Bay Regional Water Quality Control Board's (Regional
Water Board) Comment Letter electronically served on February 9, 2018, and the
Department of Finance's (Finance) comment letter dated October 10, 2017.

I. Introduction

The Regional Water Board's lengthy comments, as well as Finance's more
succinct comments, are equally unpersuasive and confirm that the Commission on
State Mandates (Commission) should approve Union City's Test Claim. Regional

Water Board Order No. R2-2015-0049 (MRP2) imposes expensive new programs
and higher levels of services on Union City to remove trash, PCBs and mercury
from municipal storm water, and requires continued implementation of expensive
monitoring programs at issue in Consolidated Test Claims 10-TC-01, 10-TC-02, 10-

TC-03 and 10-TC-05. The Regional Water Board and Finance (collectively, Test

Claim Opponents) do not dispute that they bear the burden of proving any

exception to the constitutional general rule requiring subvention for state-mandated

costs. They unsuccessfully try to carry this burden regarding the Fee Authority and

Federal Mandates exceptions. Similarly, the Regional Water Board's argument

that municipal storm water permittee costs are not subject to reimbursement

because the NPDES is a "generally applicable" program also fails. Union City's

storm water program provides municipal services to the public and implements
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unique requirements not applicable to all residents. After consideration of the Test
Claim Opponents' comments, it is apparent the Commission should approve Union
City's Test Claim.

II. Test Claim Opponents Fail To Carry Their Burden of Demonstrating
Union City's Alleged Fee Authority

A. Neither Test Claim Opponent Disputes That They Bear the
Burden of Proving the Fee Authority Exception to
Reimbursement

We note at the outset that while both the Regional Water Board and Finance
contend that the Government Code section 17556, subdivision (d), fee authority
exception applies to Union City's Test Claim, neither disputes that they bear the
burden of proving applicability of the exception. Indeed, the Regional Water Board
even quotes Union City's assertion in its Test Claim that "the Regional Water Board
bears the burdens of proving the exception applies," (Regional Water Board
Comments, p. 6), and does not take issue with the correctness of the City's
statement of law. As the Supreme Court observed: "Typically, the party claiming
the applicability of an exception bears the burden of demonstrating that it applies.
[Citations.] Here, the State must explain why federal law mandated these
requirements, rather than forcing the Operators to prove the opposite."
'(Department of Finance v. Commission on State Mandates ("Dep't of Finance")
(2016) 1 Ca1.5th 749, 769 citations omitted.) It is well established that when a
party fails to carry its burden, "the party upon whom the burden rests to establish
that fact should suffer, and not his adversary." (Oldenburg v. Sears, Roebuck & Co.
(1957) 152 Cal.App.2d 733, 741, internal quotation and citation omitted.) Thus,
since the Regional Water Board and Finance fail to carry their burden of showing
the fee authority exception applies, it cannot be applied to the City's Test Claim.

B. Department of Finance's Contention that Possibility of Voter
Approval Constitutes Fee Authority is Meritless

Finance's comments are meritless because they would eviscerate the
subvention provisions of the Constitution, and no test claim could ever be approved
if Finance's argument were accepted. Finance contends that "Local governments
can choose not to submit a fee to the voters and voters can indeed reject a proposed
fee, but not with the effect of turning permit costs into state reimbursable
mandates," citing Clovis Unified School District v. Chiang (2010) 188 Ca1.App.4th
794, 812. Finance attempts to extend the holding of Clovis to an absurd extent. In
Clovis, the school district claimants were given specific statutory authority to
charge the fees at issue. (Id. at 810 ["districts are statutorily authorized to charge
students for health fees"]).) Finance argues "[t]he same reasoning applies to
claimants here" because Union City could choose "to put a fee to the voters."

A PROFESSIONAL LAW CORPORATION OAKLAND LOS ANGELES SACRAMENTO SANTA ROSA SAN DIEGO



Heather Halsey, Esq.
May 29, 2018
Page 3

(Finance Comments, p. 2.) There is no legal basis, however, to analogize specific
statutory fee authority to the power all public entities have to submit taxes to the
voters.

Finance posits an impossible dilemma for test claimants: if claimants do not
submit a fee to recover state mandated cost to the voters, or even if they do and the
voters do not approve the fee, claimants have not utilized their alleged fee
authority; if the voters do approve the fee, there would be local fee authority.
Either way, according to Finance, it would not have to reimburse the state
mandated costs. There is no way this position can be reconciled with the plain
language of Proposition 4 and the intent of the electorate. The subvention
mechanism enacted by the voters would be rendered completely illusory.

C. SB 231 Has No Effect on this Test Claim Since it Only Became
Effective in 2018

The Regional Water Board's lead argument that Senate Bill 231, enacted in
2017, provides Union City with fee authority to pay for the state-mandated costs
(Regional Water Board Comment, p. 6) fails for the simple reason that it became
effective in 2018,1 and this Test Claim must be approved based upon Fiscal Years
2015-16 and 2016-17. SB 231 has no effect on the availability of fee authority
during the _,years that form the basis for the Commission's approval of the City's
Test Claim. It. is unnecessary for the Commission to weigh the effect of SB 231 on
fee authority after its effective date to resolve this Test Claim, and it would be
improvident to do so.

III. Test Claim Opponents Fail To Carry Their. Burden To Show Costs
are Imposed by Federal Mandates

As with the Fee Authority exception, Test Claim Opponents Regional Water
Board and Finance bear the burden of demonstrating the alleged applicability of the
Federal Mandate exception. This point was explicitly addressed in Dept of Finance,
and neither the Regional Water Board nor Finance disputes that they bear the
burden of proving applicability of the Federal Mandates exception. (Dep't of
Finance, supra, 1 Ca1.5th at 769.) The Test Claim Opponents have failed to carry
their burden, and so the "general rule requiring reimbursement of all state-
mandated costs" must prevail. (Ibid.)

1 "Under the California Constitution, a statute enacted at a regular session of
the Legislature generally becomes effective on January 1 of the year following its
enactment except where the statute is passed as an urgency measure and becomes
effective sooner. (Ca1.Const., art. IV, § 8, cl. (c)(1).)" (People v. Henderson (1980)
107 Ca1.App.3d 475, 488.)
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A. Controlling Authority Forecloses Test Claim Opponents
Federal Mandates Position

The Commission now has the benefit of storm water-specific guidance from
the California Supreme Court and the Third District Court of Appeal. The opinions
in (Dep't of Finance and Dept of Finance v. Commission on State Mandates (2017)
18 Cal.App.5th 661 ("San Diego Opinion") constitute controlling authority that
forecloses most of the Regional Water Board's comments. Notwithstanding that
"[t]he Water Boards believe the San Diego Opinion was wrongly decided," it
remains binding precedent. (Regional Water Board Comment, p. 33.)

Union City respectfully submits that the Regional Water Board's arguments
attempting to circumvent these appellate authorities should be viewed with great
skepticism by the Commission. Taken together, the Regional Water Board's various
arguments, including its contention that the NPDES program is generally
applicable, amount to a suggestion that Dept of Finance and the San Diego Opinion
were a waste of time for California's High Court and all the other courts involved,
not to mention the parties and amici, because the Regional Water Boards have
thought of a new set of arguments. None of their arguments is well taken, and
appellate authority cannot be ignored.

B. The Regional Water Board Mischaracterizes the Clean Water
Act

In its zeal to prevail in the next round of storm water unfunded mandates
cases, the Regional Water Board has unfortunately put forth a strained
interpretation of the Clean Water Act that defies the actual language of the statute,
EPA's implementing regulations and common sense. The Regional Water Board
focuses on the Clean Water Act section 402(p)(3)(B)(ii) statement that municipal
sepaiate storm sewer system (MS4) permits "shall include a requirement to
effectively prohibit non-stormwater discharges into the storm sewers." According to
the Regional Water Board, this means: "the Clean Water Act prohibits all non-
storm water discharges into the storm sewers. No trash. No PCBs. No mercury."
(Regional Water Board Comments, p. 2, italics in original.) The plain language of
the statute demonstrates that Congress intended that the municipal MS4 permittee
would use its governmental powers to effectively prohibit third parties from
discharging non-storm water into the MS4. 'Phis reading is supported by EPA
regulations, which show municipalities comply with this statutory provision by
having "adequate legal authority" to, for example, "[p]rohibit through ordinance,
order or similar means, illicit discharges to the municipal separate storm sewer."
(40 C.F.R. § 122.26(d)(2)(i)(B), italics added.) Thus, third parties are prohibited
from discharging into the MS4, but there is no corollary prohibition on non-storm
water discharges from a permitted MS4. It is unreasonable to suggest, nor does the
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law provide, that an MS4 permittee is in automatic violation of the Clean Water Act
whenever a member of the public tosses litter into a storm drain.

The Regional Water Board is apparently trying to focus the next round of
storm water unfunded mandate cases on the Clean Water Act requirement
regarding non-storm water discharges because its arguments about the Maximum
Extent Practicable provision have been rejected by the courts. The Commission
should reject the Regional Water Board's ill-conceived attempt to re-litigate all the
same issues based on an even less convincing interpretation of the Clean Water Act.

C. The Regional Water Board had a True Choice in Crafting the
TMDLs and Shifted State Costs onto Municipalities

The Regional Water Board unpersuasively argues it "had no ̀true choice' but
to include the TMDL-related provisions in the MRP 2Q that will result in
attainment of the [applicable wasteload allocations] within the timeframe
established in the TMDL ... [i.e.,] 20 years." (Regional Water Board Comment, p.
16.) This contention is demonstrably false, as most cogently demonstrated by the
Regional Water Board's own TMDL documentation. For example, in adopting the
PCB TMDL, the Regional Water Board considered longer timeframes to achieve the
wasteload allocations, including 70 and 100 year timeframes, and chose the shortest
timeframe with the most stringent limitations on discharges from MS4s. (Total
Maximum Daily Load for PCBs in San Francisco Bay Final Staff Report for
Proposed Basin Plan Amendment ("PCB TMDL Staff Report"), p. 60. This was
absolutely a "true choice," and it imposed greater costs on Union City than the other
alternatives available.

Moreover, in making its true choice in how to structure and implement the
applicable TMDLs, the Regional Water Board exercised its discretion to shift PCB
and mercury mitigation obligations away from the State and onto MS4 permittees
like Union City. It is important to note that the State of California owns all of the
land underneath San Francisco Bay. (State Lands Commission, Map of CSLC
Lands and Statement of California State Lands Commission Jurisdiction ["The
State of California acquired sovereign ownership of all tidelands and submerged
lands and the beds of navigable lakes and waterways upon its admission to the
United States in 1850. The California State Lands Commission (Commission) has
jurisdiction and management authority over these sovereign lands.J) In developing
the PCB TMDL, the Regional Water Board estimated that the PCB mass in the
active sediment layer of the Bay, which is owned by the State, "is an order of
magnitude greater" than other PCB sources. (PCB TMDL Staff Report, p. 49.)
"[B]ottom sediments are the largest environmental reservoir of PCBs in the Bay."
(Id. at p. 48) Notwithstanding these admissions, the Regional Water Board
nevertheless adopted a TMDL implementation strategy that placed the entire
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burden of reducing PCB loads on parties other than the State. "[I]nternal sources
are not assigned load allocations." (Id. at p. 62.)

Thus, not only did the Regional Water Board exercise discretion and made a
true choice in developing and implementing the TMDLs at issue, it also structured
this program to shift responsibility away from the State and onto local
governments. This offends the very the purpose of article XIIIB, section 6, of the
Constitution, which "is to preclude the state from shifting financial responsibility
for carrying out governmental functions to local agencies, which are ̀ill equipped' to
assume increased financial responsibilities because of the taxing and spending
limitations that articles XIII A and XIII B impose." (County of San Diego v. State of
California (1997) 15 Ca1.4th 68, 81.)

D. Union City's Stormwater Programs Carry Out a Governmental
Function of Providing Services to the Public and Implement
Unique Requirements

By virtue of its ownership of public rights of way that receive runoff from all
the property in the City, and because of the need to manage storm water to prevent
the loss of the lives and property of its citizens, Union City operates its MS4 to carry
out a governmental function of providing services to the public and implements
unique requirements that are not applicable to all residents. The Regional Water
Board's argument that the City is just like any other entity subject to the NPDES
program is unpersuasive and cannot be sustained.

E. Evidence and Argument Pertaining to Other Jurisdictions is
Not Relevant to Union City's Test Claim

The Regional Water Board offers extensive evidence related to storm water
programs of jurisdictions other than Union City. This evidence is irrelevant to
adjudication of the City's test claim, is unduly burdensome to Union City and the
Commission, and should be disregarded.

IV. Conclusion

For the reasons set forth in these rebuttal comments, as well as in the initial
Test Claim package, Union City respectfully submits that its Test Claim should be

approved. The Test Claim Opponents have not raised any valid reason to deny the
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claim, and they have failed to carry their burden of proving application of
exceptions to the general rule requiring reimbursement of all state-mandated costs.

Sincerely,

1,~,,,,~'ry/~~/r~

Gregory e ark
Attorney at Law

2968220.1
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DECLARATION OF SERVICE BY EMAIL

I, the undersigned, declare as follows:

I am a resident of the County of Los Angeles and I am over the age of 18
years, and not a party to the within action. My place of employment is 707 Wilshire
Boulevard, 24th Floor, Los Angeles, California 90017.

On May 29, 2018, I served the:

1. City of Union City's rebuttal letter

by electronically filing it on the Commission's website, which provides notice of how

to locate it to the email addresses provided on the test claim mailing list.

I declare under penalty of perjury under the laws of the State of California
that the foregoing is true and correct, and that this declaration was executed on

May 29, 2018, at Los Angeles, California.

Patricia Anne McNulty
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DECLARATION OF GREGORY J. NEWMARK

I, Gregory J. Newmark, declare as follows:

1. I am an attorney duly admitted to practice in California. I am a principal with the

law firm Meyers, Nave, Riback, Silver &Wilson, attorneys of record for the City of Union City. I

have personal knowledge of the facts set forth herein, except as to those stated on information and

belief and, as to those, I am informed and believe them to be true. If called as a witness, I could

and would competently testify to the matters stated herein.

2. On May 28, 2018, I downloaded Total Maximum Daily Load for PCBs in San

Francisco Bay: Final Staff Report for proposed Basin Plan Amendment from the San Francisco

Regional Water Quality Control Board's Internet website at the following address:

<https: //www.waterboards. ca. gov/sanfranciscobay/water_issues/programs/TMDLs/sf baypcbs/PC

Bs%20TMDL%20Fina1%20Staff%20Report%20Apri12017.pd~. A true and correct copy of the

report is attached hereto as Exhibit M.

3. On May 28, 2018, I downloaded maps of Statewide CSLC Lands, which includes a

statement entitled "California State Lands Commission Jurisdiction," from the California State

Lands Commission's Internet website at the following address:

<.http://www.slc.ca.gov/Info/EJ/EJ-JMap.pdf>. A true and correct copy of the maps and

statement are attached hereto as Exhibit N.

I declare under penalty of perjury under the laws of the State of California that the

foregoing is true and correct.

Executed May 29, 2018, at Los Angeles, California.

Gregor . N m rk

2970419.1
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1. Introduction 
This Staff Report presents the supporting documentation for a proposed Basin Plan amendment 
that will be considered by the California Regional Water Quality Control Board, San Francisco 
Bay Region (Water Board) that establishes a Total Maximum Daily Load (TMDL) and 
implementation plan for Polychlorinated Biphenyls (PCBs), including PCBs with dioxin-like 
properties, for all of San Francisco Bay. The TMDL is based on attainment of a fish tissue target 
PCBs concentration protective of human health, wildlife, and aquatic life. This report contains 
the results of analyses of PCBs impairment assessments, sources and loadings, linkage 
analyses, load reductions, and implementation actions. 

The Clean Water Act requires California to adopt and enforce water quality standards to protect 
San Francisco Bay. The Water Quality Control Plan for the San Francisco Bay Region (Basin 
Plan) delineates these standards, which include beneficial uses of waters in the Region, 
numeric and narrative water quality objectives to protect those uses, and provisions to enhance 
and protect existing water quality (antidegradation). The California Toxics Rule (CTR) is the 
basis for the numeric water quality criteria for PCBs in San Francisco Bay. Section 303(d) of the 
Clean Water Act requires states to compile a list of “impaired” water bodies that do not meet 
water quality standards and to establish a TMDL for the pollutant that causes impairment. The 
proposed TMDL and implementation plan are designed to resolve PCBs impairment in all 
segments of San Francisco Bay. 

For the purpose of the report, all segments of San Francisco Bay include the portion of the 
Sacramento and San Joaquin Delta in the San Francisco Bay Region, and all portions and 
contiguous tidal zones of Suisun Bay, Carquinez Strait, San Pablo Bay, Richardson Bay, 
Central Bay, Lower Bay and South Bay. Throughout this report, the terms San Francisco Bay 
and Bay are inclusive of all these segments.  

This report provides the rationale and the technical basis for the required TMDL elements and 
associated implementation plan. This report meets the requirements of the California 
Environmental Quality Act (CEQA), including the preparation of a checklist (Appendix A) for 
adopting Basin Plan amendments and serves in its entirety as a substitute CEQA environmental 
document. It builds on earlier reports on sources and loadings (June, 2000), impairment 
assessment (June, 2001) and a Project Report (January 2004). It also builds on the Draft Staff 
Report (June 23, 2007 version) that was circulated for a 60-day public review period and 
testimony hearing that was held on September 12, 2007, and the Revised Draft Staff Report 
(December 3,, 2007 version) that was circulated for a 45-day public review. This report was 
developed with consideration of stakeholder input, including incorporation of comments received 
on the Project Report and comments received on the Draft Staff Report and Revised Draft Staff 
Report, and has been updated with new information. 

The process for establishing a TMDL includes compiling and considering available data and 
information, conducting appropriate analyses relevant to defining the impairment problem, 
identifying sources, and allocating responsibility for actions to resolve the impairment. This 
report is organized into sections that reflect background information, the key elements of the 
TMDL process, and regulatory analyses required to adopt the amendment.  

In addition, the scientific basis of the Basin Plan amendment was subjected to external scientific 
peer review. This step is required under §57004 of the Health and Safety Code, which specifies 
that an external review is required for work products that serve as the basis for a rule, 
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“…establishing a regulatory level, standard, or other requirements for the protection of public 
health or the environment.” The scientific basis of the PCBs TMDL, as presented in the Staff 
Report, was evaluated by two peer reviewers, Prof. David O. Carpenter, M.D., and Prof. Kevin 
J. Farley, who concluded that the scientific basis of the proposed Basin Plan amendment is 
based on sound scientific knowledge, methods, and practices.  

Section 2 presents the problem statement that the project is based on and defines the project, 
why it is necessary and its objectives. Section 3 presents information about the physical setting 
of San Francisco Bay, including climate, hydrology, geology and biology. Section 4 discusses 
the chemistry and historical use of PCBs. Section 5 provides a discussion of the water quality 
standards that are applicable to San Francisco Bay. Section 6 presents the results of the 
impairment assessment that identified adverse impacts to beneficial uses in the Bay.  

Section 7 presents our understanding of the sources of loading of PCBs to the Bay. Sources 
and loading are identified as internal or external to the Bay. Internal sources reflect the current 
reservoir of PCBs found in sediments or the water column. External sources reflect loads 
coming into the Bay, for example, from urban runoff or wastewater treatment plants.  

Section 8 presents the derivation of the numeric target. Section 9 presents the linkage analysis 
which describes the relationship between PCBs sources and the proposed target, and estimates 
the bay’s capacity to assimilate PCBs while still meeting the numeric fish tissue targets. Section 
10 presents the proposed TMDL and the allocations of the TMDL to external sources.  

Section 11 presents the Implementation Plan which includes actions and requirements deemed 
necessary to implement the external source allocations and actions to manage internal sources 
of PCBs. It specifies monitoring activities to demonstrate attainment of allocations and the 
numeric target. It also presents an adaptive implementation strategy to review implementation 
progress and to evaluate any new information generated, which may lead to improved 
implementation actions, and refinement of the TMDL, the numeric target or the allocations in the 
future.  

Section 12 presents the results of CEQA analyses including an environmental impact 
assessment and an evaluation of alternatives to the proposed Basin Plan amendment. Section 
13, References, lists all the information sources cited and relied upon in preparation of this 
report. 
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2. Project Definition 
This section presents the problem statement upon which the proposed Basin Plan amendment 
project is based. It also presents the project definition and objectives which form the basis of the 
assessment required by the CEQA. 

2.1 Problem Statement 
All San Francisco Bay segments were initially placed on the California 303(d) list in 1998 for 
total PCBs and dioxin-like PCBs due to an interim health advisory for fish consumption. The 
1998 listing applies to the following Bay segments: Sacramento and San Joaquin Delta, Suisun 
Bay, Carquinez Strait, San Pablo Bay, Richardson Bay, Central Bay, Lower Bay and South Bay. 
The 303(d) list was revised in 2002 to include specific locations in the Lower Bay segment. 
These listing were sustained on the 2006 303(d) list version (Table 1; Figure 1). This TMDL 
applies to all Bay segments.  

As further discussed in the Impairment Assessment in Section 6, water quality objectives that 
are not attained include the narrative water quality objective which states that controllable water 
quality factors shall not cause a detrimental increase in toxic substances found in bottom 
sediments or aquatic life and the numeric water quality criterion of 0.00017 ug/L total PCBs in 
water. The existing beneficial use that is not fully supported due to elevated PCBs levels in fish 
is commercial and sport fishing. However, this TMDL is designed to ensure protection of all 
beneficial uses of the Bay including but not limited to preservation of rare and endangered 
species, estuarine habitat, and wildlife habitat. 

 
Table 1-San Francisco Bay Water Segments on 2006 303(d) List for PCBs 

Water Body Names Hydrologic 
Unit 

Total Water Body Size 
(acres) 

   
Sacramento/San Joaquin Delta 207.100 41,736 
Suisun Bay 207.100 27,498 
Carquinez Strait 207.100 5,657 
San Pablo Bay 206.100 68,349 
Richardson Bay 203.130 2,439 
San Francisco Bay, Central 203.120 70,992 
San Francisco Bay, Lower (including) 204.100 79,293 

Central Basin, San Francisco 204.400 40 
Mission Creek 204.400 8.5 
Oakland Inner Harbor (Fruitvale site)  204.200 0.93 
Oakland Inner Harbor (Pacific Dry-Dock Yard 1 site) 204.200 1.8 

San Francisco Bay, South 205.100 21,669 
   

(2006 CWA Section 303(d) list) 

2.2 Project Definition 
The project is the adoption of a proposed Basin Plan Amendment to establish a TMDL and a 
phased implementation plan to attain PCBs water quality standards in all segments of San 
Francisco Bay. The Water Board is obligated under Section 303(d) of the Clean Water Act to 
develop a TMDL for San Francisco Bay to address PCBs impairment. The following 
components form the basis of the proposed regulatory provisions and define the project:  
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1. Numeric target for PCBs concentrations in fish tissue of 10 ug/kg. 
2. Total maximum average yearly PCBs load to San Francisco Bay of 10 kg/year. 
3. Allocation of the total maximum average yearly PCBs load among the various external 

PCBs sources to San Francisco Bay. 
4. Plan to implement the TMDL that includes actions to reduce PCBs loads to achieve 

external load allocations and actions to manage internal sources of PCBs in San 
Francisco Bay.    

5. Monitoring program to evaluate progress in meeting the numeric target and load 
allocations.  

6. Plan and schedule for studies to improve technical understanding relevant to the PCBs 
TMDL and implementation plan, and for reviewing progress toward meeting targets, 
implementing actions and evaluating continued appropriateness and effectiveness of 
actions. 

 
Figure 1-San Francisco Bay Embayments 
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2.3 Project Objectives 

The proposed Basin Plan Amendment is intended to reduce existing and future PCBs 
discharges to San Francisco Bay associated with controllable water quality factors. Controllable 
water quality factors are those resulting from human activities that can influence water quality 
and be reasonably controlled through prevention, mitigation, or restoration. Specific objectives 
of the project are as follows:  

1. Attain numeric PCB water quality criteria and the narrative bioaccumulative water quality 
objective established for the Bay in as short a time frame as feasible. 

2. Protect beneficial uses of San Francisco Bay including but not limited to sport fishing 
and wildlife habitat. 

3. Set target(s) to attain relevant water quality standards in all parts of the Bay. 
4. Reduce loading of PCBs to the Bay from external sources and reduce uptake from 

sediments. 
5. Continue to make use of the experience and expertise of the Water Board and its 

stakeholder community regarding local watersheds and PCBs sources. 
6. Initiate actions to reduce PCBs discharges, while continuing to accommodate new 

information on PCBs fate in the environment. 
7. Establish a decision-making framework where management actions evolve to adapt to 

future knowledge or conditions. 
8. Favor actions that have a multi-contaminant benefit and promote efficiencies in water 

quality regulation and resource management. 
9. Avoid actions that will have unreasonable costs relative to their environmental benefits. 
10. Comply with the antidegradation requirements of State Board Resolution No. 68-16 and 

federal antidegradation regulations (40 CRF 131.12).  
11. Base decisions on readily available information on ambient conditions, PCBs loads, fish 

consumption patterns, and PCBs fate and effects. 
12. Consider site-specific factors relating to PCBs sources, ambient conditions, watershed 

characteristics, and response to management actions. 
13. Avoid arbitrary decisions and speculation when computing loads, setting targets, setting 

allocations, determining implementation actions, and defining a margin of safety. 
14. When selecting from a range of options, select an environmentally protective option as a 

means of building an implicit margin of safety into the TMDL. 
15. Consider natural, seasonal, and inter-annual variability in determining the manner of 

implementing the load allocations. 
16. Avoid imposing regulatory requirements more stringent than necessary to meet the 

targets designed to attain water quality standards. 
17. Provide details of an implementation plan that includes: a description of the nature of 

actions necessary to meet allocations and targets and thereby achieve water quality 
standards; a schedule for actions to be taken; and a description of monitoring to be 
undertaken to determine progress toward meeting allocations, targets and water quality 
objectives.   
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18. Provide interim risk management programs to protect recreational sport fishing anglers.  
19. Comply with the Clean Water Act requirement to adopt a TMDL for a 303 (d) listed 

impaired water body. 
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3. Setting 
San Francisco Bay is located on the Central Coast of California and marks a natural 
topographic separation between the northern and southern coastal mountain ranges. The Bay 
functions as the only drainage outlet for waters of the Central Valley.  

Because of its highly dynamic and complex environmental conditions, the Bay system supports 
an extraordinarily diverse and productive ecosystem. The basin’s deepwater channels, 
tidelands, and marshlands provide a wide variety of habitats that have become increasingly vital 
to the survival of several plant and animal species. The basin sustains communities of crabs, 
clams, fish, birds and other aquatic life and serves as an important wintering site for migrating 
waterfowl. 

3.1 Physical Setting 
San Francisco Bay is a large coastal embayment receiving fresh water from Central Valley 
rivers via the Delta and from local small tributaries (Figure 2). The Bay is relatively shallow with 
an average depth of around 6 meters and a median depth of about 2 meters at mean lower low 
water (Conomos, 1979). Narrow channels 10 to 20 meters deep incise broad expanses of the 
Bay floor. Deeper sections of channels such as the Golden Gate (110 meters) and Carquinez 
Strait (27 meters) are topographic constrictions where depths are maintained by scouring from 
tidal currents. Due to the extent of shallow areas, seasonal winds cause significant sediment 
resuspension and movement in the Bay.  

The Bay is subdivided in segments: Sacramento and San Joaquin Delta, Suisun Bay, Carquinez 
Strait, San Pablo Bay, Richardson Bay, Central Bay, Lower Bay and South Bay. The northern 
reach of the San Francisco Bay (Suisun Bay, Carquinez Strait, and San Pablo Bay) is partially 
to well-mixed while the South Bay (Lower and South Bay) is a tidally oscillating lagoon. The 
Central Bay is most influenced by water exchange with the ocean.  

3.2 Climate 
The climate of San Francisco Bay plays an important role in determining the environmental 
conditions found in the Bay. The Bay has a Xeric (Mediterranean) moisture regime 
characterized by cool, dry summers and mild, wet winters. The amount and timing of 
precipitation, air temperature, and wind patterns influence the Bay’s freshwater inflow, salinity, 
currents, and suspended sediment concentrations.  

The sun affects the Bay by promoting photosynthesis and warming the shallow areas, which in 
turn influences carbon dynamics in the water column and sediments. Carbon dynamics and the 
formation of humic substances (natural organic matter) influence the partitioning of PCBs in 
aquatic environments between sediments, water, and biota.  
 
The Bay is subjected to strong southwest summer winds. These strong winds exert stress on 
the water surface, which generates waves. Wind-generated waves resuspend sediments 
creating turbid conditions and dispersing sediments throughout the Bay, thereby affecting 
movement of PCBs in the Bay. Waves also tend to mix and aerate the water, which also 
influences carbon fluxes in the Bay.  
 
PCBs mainly partition into the organic carbon phase such as the organic matter in sediments, or 
into the lipid fraction of biota. A better understanding of sediment movement and organic carbon 
fluxes is essential to understanding distribution and long-term fate of PCBs in the Bay. Our 
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ability to predict the fate of PCBs on a fine scale will require improved understanding of 
sediment movement and carbon flux throughout the Bay.  
 

Figure 2-San Francisco Bay Region 

3.3 Hydrology 
Freshwater inflows, tidal mixing, and their interactions largely determine variations in the 
hydrology of the Bay. Hydrology has profound effects on biota that live in the Bay because it 
determines the salinity in different portions of the Bay.  
 
The Bay receives 90 percent of its fresh water inflows from streams and rivers draining the 
Central Valley watershed and about 10 percent from local tributaries surrounding the Bay 
(SFEP, 1992a). The Sacramento and San Joaquin Rivers carry about 60 percent of the state 
runoff draining around 152,500 square kilometers (km2) or 40 percent of California’s surface 
area (Conomos et al., 1985). Of the fresh water flows entering the Bay from the Central Valley 
watershed, the Sacramento River typically accounts for 80 percent, the San Joaquin River 15 
percent, and smaller rivers and streams the remainder.  
 
The northern reach of the Bay (comprised of Suisun Bay, Carquinez Strait, and San Pablo Bay) 
is geographically and hydrologically distinct from the Central and South Bays. The northern 
reach is a partially to well-mixed waterbody (depending on the season) that is dominated by 
seasonally varying delta inflow. The South Bay is a tidally oscillating, lagoon-type Bay, where 
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variations are determined by water exchange with the northern reach and the ocean. Water 
residence times are much longer in the South Bay than in the North Bay.  
 
Response time of the Bay to PCBs source control will depend on the sediment hydrodynamics 
of the Bay, such as its rate of flushing, sediment dynamics, and the variability in inflow. The 
effect of these parameters over a long time scale needs to be accounted for in determining the 
long-term fate of PCBs in the Bay. 

3.4 Geology 
San Francisco Bay is located within the Coast Ranges of California. The Coast Ranges are 
characterized by northwest trending longitudinal mountain ranges and valleys formed by faulting 
and folding (Howard, 1979).  
 
In aquatic environments, PCBs are mainly associated with sediments. Therefore, understanding 
past, current, and future sedimentation and sediment movement is essential for predicting the 
fate and transport of PCBs in the Bay.  
 
Delta inflow from the Central Valley watershed is the major source of new sediment input into 
the Bay. Most new sediment (approximately 80 percent) originates in the Sacramento-San 
Joaquin River drainage and enters primarily as suspended load during the high winter inflows. 
Much of the winter sediment load from the Sacramento and San Joaquin rivers initially settles 
out in San Pablo Bay. During the low flow summer months, wind-generated waves and tidal 
currents resuspend the previously deposited sediment and redistribute it over a wider area. 
 
The Bay’s sediment mass balance was greatly altered by the advent of hydraulic mining in the 
Sierras in the late 1800’s. The resulting large increase in sediment loads to the Bay due to 
hydraulic gold mining affected both the mudflat and sub-tidal areas (SFEP, 1992a). Deposition 
of fine sediments originally raised mud elevations several meters in Suisun Bay, and the 
elevation of mud migrated as a "mud wave" to San Pablo Bay and the Central Bay over the past 
century. During the time of highest PCBs production and use, the continual deposition of 
sediment buried PCBs being released into the Bay from land and maritime-based activities. 
Therefore, a large reservoir of PCBs was created in the Bay sediments.  
 
Recent studies indicate that, in portions of the Bay, sediments are eroding (Jaffe et al., 1998). 
Sediments deposited during the period of Bay Area industrialization are now being uncovered 
due to a decrease of sediments entering the Bay from the Sacramento and San Joaquin rivers. 
This erosion could uncover contaminated sediments, resulting in increased availability of PCBs 
to the food web. Even if all current PCBs sources to the Bay are eliminated, exposure of 
historically contaminated sediment may turn out to be a significant PCBs source to organisms. 
 
Sediment dynamics influence the distribution, transport and fate of PCBs in the Bay. Bathymetry 
is a factor affecting sediment dynamics. Broad shallows incised by narrow channels 
characterize San Pablo Bay, Suisun Bay, and the South Bay. These shallower areas are more 
prone to wind-generated currents and sediment resuspension and deposition than deeper 
areas, such as the Central Bay. Near-shore shallow areas are likely repositories of larger 
reservoirs of PCBs, due to their proximity to historical land-based industrial activities.  
 
Currents created by tides, freshwater inflows, and winds cause erosion and transport of 
sediments in the Bay. Tidal currents are usually the dominant observed currents in the Bay. 
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Generally, tides appear to have a significant influence on sediment resuspension during the 
more energetic spring tide when water column sediment concentrations naturally increase.  
 
Strong seasonal winds create circulation and mixing patterns and add to tide- and river-induced 
current forces. It has been estimated that about 160 million cubic yards (mcy) of sediments are 
resuspended annually from shallow areas of the Bay by wind-generated waves (USACE, 1998), 
while 8 to 10 mcy enter the Bay from the Central Valley watershed and 4 to 8 mcy leave the Bay 
through the Golden Gate (Table 2). These estimates of sediment inputs have been updated 
(Schoellhamer et al., 2005), but these relative estimates are used to illustrate the substantial 
degree of sediment resuspension compared to gains and losses. These are the only estimates 
of sediment resuspension volumes. By comparison, between 2001 and 2005, an average of 1.8 
mcy of dredged sediments was disposed in the Bay as a result of maintenance dredging 
activities between 2001 and 2005 (DMMO, 2006). The current estimate of the sediment budgets 
indicates a net loss of 2.4 mcy of sediments from the Bay (Schoellhamer et al., 2005). 
 

Table 2-Sediment Movement in San Francisco Bay 

Pathway Sediment Volume 
(106 cu yd) 

  
Inflow from Central Valley 6.9-8.1 
Inflow from other tributaries 1.1-2.4 
Outflow through the Golden Gate 4.2-8.1 
Resuspension 160 
  

(USACE, 1998) 
 
Our understanding of sediment dynamics is based on general Bay-wide models. These models 
are based on Bay-wide averages and do not consider site-specific PCB-Contaminated sites in 
the near-shore environment.  

3.5 Biology 
Many species of birds, fish, and mammals regularly reside in the Bay, including a number of 
endangered, threatened, and rare wildlife species. The Bay supports a diversity of habitat types 
resulting in a diversity of wildlife species. High food productivity in different habitats types allow 
some species to achieve substantial numbers. Tidal salt marshes and open waters sustain 
aquatic plants and phytoplankton that feeds the Bay food web. 
 
Open Waters 
Open waters include various habitat types, such as subtidal waters and sloughs. Open waters 
support benthic and pelagic invertebrates, fish, waterbirds, and seals. Invertebrates serve as 
prey for large fish populations representing several different trophic levels, including Pacific 
herring, northern anchovy, Pacific sardine, staghorn sculpin, several species of perch, English 
sole, and California halibut. Many of these fish species in turn serve as prey to piscivorous birds 
such as the Forster’s tern, California least tern, American white pelican, brown pelican, and 
double-crested cormorant. Waterfowl such as greater scaup, lesser scaup, canvasbacks, and 
surf scoters dive for bivalves, crustaceans, and other invertebrates in shallower open waters. 
Bird diversity in the open Bay waters is fairly low, as the species of birds that can exploit the 
subtidal areas are limited to those that can forage from the air (e.g., terns) or under water (e.g., 
scoters) and those that can swim.  
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Sloughs and channels provide important habitat for large numbers of benthic and pelagic 
invertebrates and fish. These organic-rich channels serve as important nurseries and feeding 
areas for estuarine fish. Diving ducks generally avoid the smaller tidal channels but are found in 
abundance, particularly during their non-breeding season, near the mouths of the larger 
sloughs, and in open waters. Terns often forage in the larger channels, and several species of 
herons and egrets forage in the shallower channels for fish. Many shorebirds feed along the 
exposed flats along tidal channels at low tide, as do rails and other tidal marsh birds. 
 
The Bay’s open water provides shallow and deep-water habitat throughout San Francisco Bay. 
Sediments in these areas range from clays to sand. The dominant plants are phytoplankton, 
green algae and blue green algae (SFEP, 1992b). Extensive phytoplankton growth in the water 
column occurs in Suisun, San Pablo and South Bays. Open waters also provide habitat for 
benthic (bottom dwelling) organisms, fish, and birds. Other important habitats include mudflats, 
tidal and brackish marsh, and wetlands. Large numbers of benthic organisms, such as clams, 
worms, mussels, shrimps, and crabs, reside in these habitats. Bay-dwelling fish, such as shiner 
surfperch, white croaker, and jacksmelt, are known to feed on these benthic organisms (Goals 
Project, 2000).  
 
The makeup of benthic communities varies highly both spatially and over time (SFEP, 1992b; 
Thompson et al., 2000). A better understanding of the factors controlling benthic community 
composition and dynamics would further our understanding of the food web in general, and the 
uptake and transfer of PCBs in the food web. Benthic organisms are a large part of the diet for 
the Bay fish species with the highest PCBs concentration (Roberts et al., 2002). Modeling of 
PCBs in the food web of in the Bay has been performed providing a linkage between PCBs 
concentrations in sediment, water and biota (Gobas and Wilcockson, 2003; Gobas and Arnot, 
2005). 
 
Mudflats 
Intertidal mudflats are expanses of minimally vegetated to unvegetated mud in the lower marsh 
zone. Most of this habitat occurs just beyond the edge of fully vegetated wetlands, and between 
channels and edges of wetlands within sloughs. Shallow waters generally cover mudflats during 
high tide, but they are uncovered at low tide. Narrow mudflats occur along the edges of the tidal 
sloughs and channels, while larger mudflats occur at the mouths of sloughs and along the edge 
of the Bay. 
 
Mudflats support a large community of diatoms, worms, shellfish, and algae. Organic debris 
from tidal marshes, phytoplankton, algae, and diatoms are responsible for the large numbers of 
benthic invertebrates on mudflats. Crustaceans, polychaete worms, gastropod and bivalve 
mollusks, and other invertebrates live on or just below the surface of the mud. During high tides, 
mudflats provide foraging habitat for many species of fishes and wading birds. During low tides, 
large numbers of shorebirds feed in the mudflats. These mudflats are a key reason for the 
importance of the San Francisco Bay Area to West Coast shorebird populations.  
 
Smaller channels in brackish and salt marshes are the favored feeding areas for the state and 
federally endangered California clapper rail. Shorebirds, gulls, terns, American white pelicans, 
and ducks often use exposed mudflats as roosting or loafing areas when available, as do Pacific 
harbor seals. When the tides rise, most of these birds return to roosting areas in salt ponds or 
other alternate habitats; the seals move to open waters. 
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The state and federally endangered salt marsh harvest mouse, the salt marsh wandering shrew, 
and the California vole reside where pickleweed is present. California clapper rails nest in 
cordgrass, denser stands of pickleweed, and marsh gumplant, in both salt and brackish tidal 
marshes.  
 
Tidal marshes are important to the aquatic components of the Bay’ overall ecosystem, not just 
to the species that reside and/or feed there. Organic debris from tidal marshes forms much of 
the foundation of the Bay food web. 
 
Brackish Marsh 
Brackish marshes occur in the low-to-mid intertidal reaches of sloughs and creeks draining into 
the Bay. Their vegetation is subject to tidal inundation diluted by freshwater flows.  
 
The vegetation in brackish marsh habitat is dominated by plant species adapted to intermediate 
(brackish) salinities, including short bulrushes such as alkali bulrush and saltmarsh bulrush. 
Other plants found in brackish marshes include alkali heath, cattails, spearscale, and 
pickleweed. Large patches of the invasive pepperweed also occur within the terraced areas in 
these middle reaches.  
 
Brackish marshes support many of the wildlife species that use salt marsh and freshwater 
marsh habitats. Brackish marshes are particularly important for anadromous fish (migrating from 
saline to fresh water to spawn) and catadromous fish (migrating from fresh to saline water to 
spawn) and invertebrates such as shrimp. 
 
Most terrestrial and wetland wildlife species are tolerant of a range of salinities, and are affected 
more by habitat structure and food availability than by salinity. Brackish marshes support most 
of the bird species occurring in both salt and freshwater marshes. California clapper rails occur 
in brackish marshes, and likely breed in these marshes. The often taller, denser vegetation in 
brackish marshes supports large densities of breeding song sparrows, saltmarsh common 
yellowthroats, and marsh wrens, and large numbers of Virginia rails and soras during migration 
and winter. 
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4. Polychlorinated Biphenyls 
PCBs are a class of organic compounds produced as complex mixtures for a variety of uses, 
including dielectric fluids in capacitors and transformers. PCBs were manufactured 
commercially by the Swann Chemical Company beginning in 1929. Monsanto acquired the 
process in 1935 and continued PCBs production until 1977 (Erickson, 1997).  
 
In the United States, discovery of PCBs as ubiquitous environmental contaminants led to their 
initial regulation under the Toxic Substances Control Act (TSCA) in 1976. In 1978, Congress 
banned the manufacture, processing, and distribution in commerce of PCBs. Use of PCBs was 
restricted to totally enclosed applications, and non-totally enclosed applications were only 
allowed with the United States Environmental Protection Agency (USEPA) exemptions. In 1979, 
USEPA passed regulations that defined totally enclosed applications as intact, non-leaking 
electrical equipment. USEPA banned the manufacture and distribution in commerce of materials 
containing any detectable PCBs in 1984 (Erickson, 1997).  
 
Although PCBs uses have been phased out since the ban, large quantities have remained in 
use, and some PCBs are still in use today (Table 3). Therefore, the potential for continued 
PCBs release to the environment remains. It is not known how much unreported PCBs are still 
being used today nor how much were used in the past in a manner such that they could be 
currently released to the environment.  
 

Table 3-Self Reporting of PCBs Uses in the Bay Area (1999) 

http://www.epa.gov/opptintr/pcb/xform.htm

Company City Number of 
Transformers 

PCBs Mass 
(kg) 

    
USS-POSCO Industries Pittsburg 65 141,494 
Quebecor Printing San Jose, Inc. San Jose 5 32,094 
NASA Moffett Field 17 7,052 
Gaylord Container Corp Antioch 2 6,078 
General Chemical Pittsburg 3 4,800 
Rhodia Inc. Martinez 4 3,356 
DOT Maritime Administration Suisun Bay Reserve Fleet Benicia 3 1,048 
Macaulay Foundry, Inc. Berkeley 1 913 
Stanford Linear Accelerator Center Menlo Park 1 1 
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4.1  Chemical Structure 
PCBs are a family of chlorinated organic compounds formed by two benzene rings linked by a 
single carbon-carbon bond (Figure 3). Various degrees of substitution of chlorine atoms for 
hydrogen are possible on the remaining 10 benzene carbons. There are 209 possible 
arrangements of chlorine atoms on the biphenyl group. Each individual arrangement or 
compound is called a congener. Groups of congeners with the same number of chlorine atoms 
are called homologs. Thirteen of the 209 congeners are known to show toxic responses similar 
to those caused by 2,3,7,8 tetrachlorodibenzo-p-dioxin (TCDD), the most toxic dioxin compound 
(Van den Berg et al, 1998). 
 

 

1 1’ 
 

 

2 3 

4 

5 6 

2’ 3’ 

4’ 

5’ 6’ 
 

Figure 3-Structure of PCB Molecule 

 
PCBs were mainly marketed as Aroclors in the United States. Aroclors are mixtures of 
congeners with varying numbers of chlorine atoms (Table 4). Aroclors were the most abundant 
PCBs mixtures manufactured and used in the United States. The numbering scheme for 
Aroclors is based on their structure and mixture: the first two digits represent the number of 
carbon atoms (12) while the second two numbers denote the percent chlorine by weight. Aroclor 
1016 is an exception and has a chlorine weight content of 40 to 42 percent (ATSDR, 2000).  
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Table 4-Percentage of PCB Homolog in Aroclors 

Homolog 
Aroclor 

1016 1221 1232 1242 1248 1254 1260 
        
Biphenyl  10      
Mono-CBs 2 50 26 1 -- -- -- 
Di-CBs 19 35 29 13 1 -- -- 
Tri-CBs 57 4 24 45 21 1 -- 
Tetra-CBs 22 1 15 31 49 15 -- 
Penta-CBs -- -- -- 10 27 53 12 
Hexa-CBs -- -- -- -- 2 26 42 
Hepta-CBs -- -- -- -- -- 4 38 
Octa-CBs -- -- -- -- -- -- 7 
Nona-CBs -- -- -- -- -- -- 1 
Deca-CBs -- -- -- -- -- -- -- 
        

(ATSDR, 2000) 
 
Although the congener compositions of manufactured Aroclors are known, the fate of the 
various congeners in the environment is not as well understood. Fate and stability of congeners 
vary with the degree and location of chlorination, making source identification of environmental 
PCBs difficult. 

4.2 Chemical and Physical Properties 
PCB congeners vary markedly in their chemical and physical properties depending on the 
degree and position of chlorination. Important properties such as non-flammability, low electrical 
conductivity, high thermal stability, and high boiling point, make PCBs highly stable and 
persistent in the environment. PCBs are also soluble in non-polar organic solvents and 
biological lipids, hence their tendency to bioaccumulate in living organisms.  
 
PCBs are generally resistant to degradation, and are strongly resistant to acids and alkalis. 
PCBs have a low solubility, low volatility (small Henry’s Law constant), and increasing affinity for 
organic matter (increasing log Kow) with increasing chlorination (Table 5). Note that organic 
compounds with a log Kow greater than 3.5 are considered to have a large potential to 
bioaccumulate (USEPA, 1985). Biodegradation rates of PCBs also vary greatly depending on 
the degree and location of chlorination, and redox conditions (ATSDR, 2000). 
 
PCB congeners exhibit of range of properties, which affect their fate and residence time in the 
environment. Solubility of PCBs in water generally decreases with increased chlorination (Table 
5). PCBs adsorption to sediment, denoted by increasing Kow, generally increases with 
increasing degree of chlorination (Table 6) or increasing sediment organic carbon concentration 
(ATDSR, 2000). PCBs in aquatic systems are therefore usually found in much greater mass in 
the sediments than in the water column. Increasing log Kow is accompanied by an increase in 
the tendency to bioaccumulate in aquatic organisms. Bioconcentration factor (BCF) increases a 
thousand-fold when going from monochlorobiphenyl to decachlorobiphenyl. Evaporation rates 
decrease with increasing degree of chlorination (Table 6). In general, the lower chlorinated PCB 
congeners are removed faster from the aquatic environment than the more chlorinated PCBs as 
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the lower chlorinated congeners are not sorbed as strongly to sediments and are more readily 
volatilized.  
 

Table 5-Selected Properties of PCBs as Aroclors 

Aroclor Density 
(g/cm3) 

Solubility 
(mg/L) Log Kow 

Henry's Law Constant 
(atm-m3/mole) 

     
1016 1.37 0.42 5.6 2.9 x 10-4 

1221 1.18 0.59 4.7 3.5 x 10-3 

1232 1.26 0.45 5.1 No Data 
1242 1.38 0.34 5.6 5.2 x 10-4 

1248 1.44 0.06 6.2 2.8 x 10-3 

1254 1.54 0.06 6.5 2.0 x 10-3 

1260 1.62 0.08 6.8 4.6 x 10-3 

1262 1.64 0.05 No Data No Data 
1268 1.81 0.3 No Data No Data 
     

Kow = Octanol-water partitioning coefficient (increasing number indicates decreasing water solubility) 
(ATSDR, 2000) 

 
 
 

Table 6-Selected Properties of PCBs as Homologs 

(Erickson, 1997) 
 
The biggest reservoir of PCBs in aquatic systems is sediments rather than the water column. As 
the tendency of PCBs to adsorb to sediments increases with increasing log Kow, their 
persistence in surface waters increases. This property enhances the importance of bottom-
dwelling organisms in the food-web transfer of PCBs. This is also the case for decreasing water 
solubility and decreasing volatility (decreasing vapor pressure). Many physical and chemical 
factors affect this persistence and transfer, ultimately limiting our ability to predict the fate and 
transport of PCBs in aquatic environments. 

Isomer 
Group 

Melting 
Point (oC) 

Vapor 
Pressure 

(Pa) 

Water 
Solubility at 
25oC (g/m3) 

log Kow 
Approximate 
BCF in Fish 

Approximate 
Evaporation Rate at 

25oC (g/m2hour) 
       

Biphenyl 71 4.9 9.3 4.3 1000 0.92 
MonoCB 25-78 1.1 4 4.7 2500 0.25 
DiCB 24-149 0.24 1.6 5.1 6300 0.065 
TriCB 28-87 0.054 0.65 5.5 1.6 x 104 0.017 
TetraCB 47-180 0.012 0.26 5.9 4.0 x 104 4.2 x 10-3 

PentaCB 76-124 2.6 x 10-3 0.099 6.3 1.0 x 105 1.0 x 10-3 

HexaCB 77-150 5.8 x 10-4 0.038 6.7 2.5 x 105 2.5 x 10-4 

HeptaCB 122-149 1.3 x 10-4 0.014 7.1 6.3 x 105 6.2 x 10-5 

OctaCB 159-162 2.8 x 10-5 5.5 x 10-3 7.5 1.6 x 106 1.5 x 10-5 

NonaCB 183-206 6.3 x 10-6 2.0 x 10-3 7.9 4.0 x 105 3.5 x 10-6 

DecaCB 306 1.4 x 10-6 7.6 x 10-4 8.3 1.0 x 107 8.5 x 10-7 
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4.3 Production and Uses  
PCBs were produced in very large quantities both within and outside the United States. 
Although their uses in capacitors and transformers are well known, PCBs were used in a wide 
variety of applications including some involving direct contact with the environment.  

Production 
In the United States, commercial PCBs production started in 1929 and continued until 1977 
(ATSDR, 2000). The estimated total commercial production of PCBs in the United States 
ranged from 610 million to 635 million kilograms (kg). Most of domestic uses of PCBs were 
Aroclors produced in the U.S. with only 1.4 million kg of PCBs imported. U.S. production peaked 
in 1970 at 39 million kg. 
 
PCBs mixtures were manufactured in other countries under many different trade names; these 
include Clophen (Germany), Fenclor (Italy), Kaneclor (Japan), Sovol (former USSR) and 
Phenoclor (France). Fenchlor DK is a product of interest as it is comprised solely of 
decachlorinated biphenyl (Congener #209) and was used in investment casting (Erickson, 
1997).  
 
The Monsanto Chemical Company produced approximately 99 percent of PCBs used by U.S. 
industry. Prior to ceasing production, up to 200,000 kgs of PCBs products per year were 
imported into the U.S. (ATSDR, 2000). Importation of PCBs continued after U.S. production was 
banned until January 1, 1979. However, USEPA permitted 16 companies that filed exemption 
petitions to continue to import and use PCBs after the ban on importation. 
 
Between 1957 and 1977, 52 percent of the Aroclors produced consisted of Aroclor 1242 and 13 
percent were its replacement, Aroclor 1016 (Table 7). Aroclor 1016 production was started in 
1970, as it was believed to be less harmful to the environment than Aroclor 1242 (Erickson, 
1997). Although frequently reported in environmental samples, the more chlorinated Aroclors 
1248, 1254 and 1260 comprised only 7, 16 and 11 percent of the PCBs mixtures produced. This 
high frequency of detection of more chlorinated PCBs may be due to the preferential loss of 
lower chlorinated PCB congeners from the environment. 
 

Table 7-Relative Production of Aroclors in the United States (1957-1977) 

PCBs Mixture Percent of 
Production 

  
Aroclor 1016 13 
Aroclor 1221 1 
Aroclor 1232 <1 
Aroclor 1242 52 
Aroclor 1248 7 
Aroclor 1254 16 
Aroclor 1260 11 
Aroclor 1262 1 
Aroclor 1268 <1 
  

(USEPA, 1996) 
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Use 
PCBs mixtures were most commonly used as dielectric fluid in electrical equipment such as 
transformers and capacitors (EIP, 1997). PCBs uses can be divided into three different 
categories: completely closed systems (electrical equipment such as capacitors and 
transformers), nominally closed systems (e.g., vacuum pumps and hydraulic transfer systems), 
and open-ended applications (e.g., paints, adhesives, pesticide extenders, inks, and 
plasticizers). In addition, PCBs had a vast number of other uses, through their inclusion as 
components in products such as building materials (paints, caulks and sealants), greases, oils, 
carbonless copy paper, and as ballast in fluorescent lights (Table 8). For example, PCB-
containing paints and building sealants were used extensively at Department of Defense (DOD) 
and Department of Energy (DOE) facilities (U.S. Navy, 2006a; Poland et al., 2001). PCBs have 
also been detected in up to half the paints and sealants of buildings constructed between 1950 
and 1980 in Switzerland (Kohler et al., 2005), Sweden (Astebro et al., 2000), and Australia 
(CFEMU no date). Based on the results of these studies, PCBs removal programs from building 
materials have been implemented in these countries. PCBs have been used and are still in use 
in non-liquid forms in building materials (USEPA, 1999a), including as aquatic paints in fish 
hatcheries (WDEC, 2006; Cornwall, 2005). However, the extent of PCB-containing materials 
use in Bay area buildings, as well as the potential of these materials to be released and 
transported to the Bay, has not been determined.  
 
Prior to 1974, PCBs were used in both closed and open-ended applications. After 1974, open-
ended uses of PCBs mixtures were discontinued. One exception was the use of PCBs 209 
(decachlorobiphenyl) as filler for investment casting waxes. About 200 tons of PCBs were 
imported from France and Italy for this use in 1974. The production of PCBs-containing 
capacitors and transformers ended in January 1979. The life expectancy of transformers and 
capacitors is decades. In-place capacitors and transformers may still remain significant potential 
sources of PCBs to the environment. USEPA maintains a database of current volumes of PCBs 
used in the United States. The database only contains uses that have been reported voluntarily. 
A query of this USEPA database showed significant ongoing use, almost 200,000 kg, in the San 
Francisco Bay Area (Table 3).  
 
PCBs industrial use and manufacture has created on-land and in-Bay contaminated area in the 
San Francisco region. Remediation and control of PCBs releases from these sites may be 
necessary to restore the Bay’s beneficial uses. In addition, the role of widespread open-ended 
PCBs uses needs to be addressed to ensure that the implementation actions are successful.  
 

Table 8-Selected List of PCBs Uses 

Category Use 
  
Electrical Uses Transformers and Capacitors 
 Voltage Regulator (power lines) 
 Starting Aid (single phase motors) 
 Power Factor Correction (rectifier, AC induction motor, furnaces) 
 Consumer Electrical Items (refrigerators, televisions, washing 

machines) 
 Water Well Pumps 
 Lamp Ballast (fluorescent, high intensity discharge) 
 Switch Gear 
 Manufacturing Machinery (capacitors, transformers, associated 



4. Polychlorinated Biphenyls 

San Francisco Bay PCBs TMDL Staff Report  Page 19 
February 2008 

Category Use 
switchgear) 

 PCB Contaminated Mineral Oils (transformer changeout) 
Non-Electrical Uses Printing Inks and Pastes 
 Carbonless Copy Paper 
 Pumps 
 Hydraulic Fluids 
 Heat Transfer Fluids 
 Flame Retardant 
 Air Compressor Lubricants 
 Plasticizer in paints, resins, synthetic rubber, surface coatings, wax, 

sealants, waterproofing compound, glues and adhesives 
 Pesticides (as extenders) 
 Cutting Oil (microscope slide oil) 
PCB Contaminated Solids Wiping Rags 
 Safety Equipment 
 Machinery 
 Soil, Gravel, Asphalt, Sediment 
  
(EIP, 1997) 

 
Disposal 
USEPA first promulgated rules in 1978 specifying that liquids containing >0.05 percent (500 
mg/kg) PCBs could only be disposed of by incineration in specially permitted facilities, and all 
non-liquid PCBs mixtures >0.05 percent could only be disposed in specially permitted landfills. 
In 1979, the regulated PCBs content was lowered to 0.005 percent, or 50 mg/kg. Regulations 
did not apply to disposal of PCBs dielectric fluid in small capacitors (<3 lbs.) commonly found in 
fluorescent light ballasts due to the impracticality of regulating the one billion ballasts installed in 
fluorescent light fixtures throughout the U.S. Disposal and management of PCBs is further 
regulated under the Resource Conservation and Recovery Act (RCRA). The Clean Water Act 
(CWA) regulates the discharge of PCBs-laden wastewater into U.S. waters.  

4.4 Quantitation 
Historically, PCBs have been quantified as Aroclor mixtures by comparing environmental 
samples to pure unweathered Aroclor standards. This method’s ability to correctly quantify 
PCBs has been questioned (USEPA, 1996), due to the changes (weathering) Aroclor mixtures 
undergo in the environment. Analytical methods are now being used to quantify individual PCB 
congeners (Erickson, 1997). These new methods for quantifying PCB congeners in soils and 
tissue matrices are performed on a relatively routine basis. Low-level analysis of PCB 
congeners in water at detection limits that allow comparison to USEPA criterion are still non-
routine, can have poor precision, and are relatively expensive.  
 
USEPA established the PCBs water quality criterion for the protection of aquatic life based on 
the sum of Aroclors, and for the protection of human health based on total PCBs, e.g., the sum 
of all congeners, or isomers or homologs or Aroclor analyses (USEPA, 2000b). In order to utilize 
all readily available data, in this report we define total PCBs as any of the following: 
 

• Sum of Aroclors; 
• Sum of the individual congeners routinely quantified by the Regional Monitoring 

Program (RMP) or a similar congener sum; or 
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• Sum of the National Oceanic and Atmospheric Administration (NOAA) 18 congeners 
converted to total Aroclors (NOAA, 1993). A comparison of the sum of 18 NOAA 
congeners converted to Aroclor with quantified sums of Aroclors shows relatively good 
correlation (Figure 4) in one study.  

 
This is a broad designation of total PCBs that can introduce data comparability issues. 
However, for the purpose of estimating PCBs loads, sources and reservoirs, the introduced 
error will likely be small compared to the range of PCBs concentrations found in the Bay. PCBs 
concentrations in Bay sediments commonly vary by three to four orders of magnitude: Bay 
ambient sediments have about 4.6 micrograms per kilogram (µg/kg) PCBs, while areas 
considered contaminated can have PCBs concentrations ranging from 1,000-10,000 µg/kg and 
up. In addition, PCBs concentrations in sources, reservoirs and biota vary by several orders of 
magnitude in the Bay. Therefore, the use of data, obtained by different methodologies, is 
justifiable for the purpose of this report. Where possible, water PCBs concentrations were 
quantified using similar analytical methods, permitting better data comparability.  
 
All data collected for the development of this TMDL are congener based. We recommend that 
ongoing PCBs data collection activities in the Bay analyze for a suite of congeners. Specifically, 
Regional Board staff promotes the analysis of a congener list comparable to that quantified by 
the RMP to facilitate data comparability for long-term trend analysis. Typically, PCBs are 
measured as Aroclors using USEPA method 8082 or USEPA method 608 for wastewater. 
These are routine, relatively inexpensive, methods employed by most laboratories. However, 
the reporting limits for sediments (about 20 µg/kg) and water (about 0.5 µg/L) with these 
methods are significantly greater than current ambient concentrations in the Bay and discharged 
wastewater. In the last few years, more laboratories have started using USEPA method 1668 for 
the analysis of PCBs in sediment and water. Using this method, reporting limits achieved for 
sediment (50 ng/kg) and water (100 pg/L) have environmentally significance. Therefore we use 
method 1668 for the monitoring of ambient conditions in San Francisco Bay. 
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Figure 4-Correlation of PCBs Quantified as Aroclors and Aroclors Calculated 

from Congener Data (data from SFPUC, 2002). 
Regression Line Represents each Organizations Respective Methodology for 

Quantifying Total Aroclors from Congener Data. 
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5.  Applicable Water Quality Standards  
Section 303(d) of the Clean Water Act requires the State of California to identify waters not 
meeting water quality standards. Water quality standards consist of three parts: beneficial uses, 
water quality objectives, and antidegradation.  
 

Designated or Beneficial Use - A specific desired use appropriate to the waterbody, 
termed a designated use (beneficial use in California). A beneficial use describes the 
goal of the water quality standard. It is stated in a written, qualitative form, but the 
description is as specific as possible. 
 
Water Quality Criterion or Objective - A criterion that can be measured to establish 
whether the designated use is being achieved (objective in California). A water quality 
criterion or objective represents the condition of the waterbody that supports a 
designated use. The designated or beneficial use is a description of a desired endpoint 
for the waterbody, and the criterion or objective is a measurable or narrative indicator 
that is a surrogate for determining attainment of the beneficial use.  
 
Antidegradation Policy - An antidegradation policy (under both Federal and California 
regulations) ensuring that water quality will be maintained at a level protecting beneficial 
uses.  

 
The beneficial use impaired by PCBs in the Bay is described as follows: 
 

Ocean, commercial, and sport fishing (COMM) 
Uses of water for commercial or recreational collection of fish, shellfish, or other 
organisms in oceans, bays, and estuaries, including, but not limited to, uses involving 
organisms intended for human consumption or bait purposes. 

 
 
The applicable water quality objectives include the narrative objective for bioaccumulative 
substances in San Francisco Bay. This narrative objective states: “Many pollutants can 
accumulate on particles, in sediment, or bioaccumulate in fish and other aquatic organisms. 
Controllable water quality factors shall not cause a detrimental increase in toxic substances 
found in bottom sediments or aquatic life. Effects on aquatic organisms, wildlife, and human 
health will be considered.” This narrative water quality objective is applicable to both total PCBs 
and dioxin-like PCBs. 
 
Two applicable numeric water quality standards for total PCBs are promulgated at 40 Code of 
Federal Regulation Section 131.38, also known as the California Toxics Rule (CTR). These 
standards include the saltwater criterion continuous concentration (CCC) of 30 nanograms per 
liter (ng/L) for the protection of aquatic life and its uses from chronic toxicity, and the human 
health criterion of 170 picograms per liter (pg/L) for the protection from consumption of aquatic 
organisms. These criteria apply to total PCBs, defined as the sum of all Aroclors, or all 
congeners or homologs or isomers, and were derived to protect against adverse effects due to 
PCBs in water. PCBs concentration in the Bay waters are generally below the CCC water 
quality standard, indicating that current conditions are protective of aquatic life from chronic 
toxicity. We therefore propose to use the more protective human health criterion as the 
applicable water quality standard for the PCBs TMDL. This criterion was derived to protect the 
general population from an increased risk of no more than one in a million. This criterion was 
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developed using a bioconcentration factor (BCF) approach with an upper bound potency factor 
reflective of high risk and persistence. However, in the development of this criterion it is 
explicitly recognized that it is not as protective of sub-populations that consume greater 
quantities of fish than the general population, and that subsistence fish consumers may only be 
protected from an increased risk of one in ten thousand. The CTR does not promulgate a 
separate numeric water quality criterion for dioxin-like PCBs.  

Both the narrative and numeric water quality objectives are intended to protect beneficial uses 
related to human health (COMM). The narrative water quality objective is also intended to 
protect wildlife beneficial uses of the Bay, including: 

 
Estuarine habitat (EST) 
Uses of water that support estuarine ecosystems, including, but not limited to, 
preservation or enhancement of estuarine habitats, vegetation, fish, shellfish, or wildlife 
(e.g., estuarine mammals, waterfowl, shorebirds), and the propagation, sustenance, and 
migration of estuarine organisms.  

 
Preservation of rare and endangered species (RARE) 
Uses of waters that support habitats necessary for the survival and successful 
maintenance of plant and animal species established under state and federal law as 
rare, threatened or endangered. 

 
Wildlife habitat (WILD) 
Uses of water that support wildlife habitats, including, but not limited to, the preservation 
and enhancement of vegetation and prey species used by wildlife, such as waterfowl. 
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6. Impairment Assessment 
All segments of San Francisco Bay were placed on the 303(d) list for PCBs due to an interim 
health advisory for fish consumption. The advisory was based on elevated PCBs concentrations 
in fish tissue collected in 1994 that may cause a detrimental human health effect for people 
consuming fish caught in the Bay. Follow-up studies in 1997 and 2000 confirmed the presence 
of PCBs in Bay fish tissue at concentrations that may be harmful to fish consumers. As such, 
the narrative water quality objective for bioaccumulative substances that is protective of these 
beneficial uses is not attained. This is also deemed impairment of COMM beneficial uses with 
regards to commercial and sport fishing in the Bay, and of EST, RARE and WILD with regards 
to bioaccumulation.  
 
Consumption of PCBs-contaminated fish is considered a primary source of human exposure in 
locations where fish consumption (i.e. sports and subsistence fishing) and PCBs contamination 
are significant. A related probable exposed population is breast-fed children whose mothers 
consume PCBs-contaminated fish. The evaluation of the health effects of PCBs mixtures is 
complicated by their complex congener composition (ATSDR, 2000). There is evidence that 
PCB-health risks increase with increased chlorination because more highly chlorinated PCBs 
are retained more efficiently in fatty tissues (USEPA, 1997a). Observed effects in humans have 
ranged from mild reactions to serious health consequences. However, individual PCB 
congeners have widely varying potencies for producing a variety of adverse biological effects 
including hepatotoxicity, developmental toxicity, immunotoxicity, neurotoxicity, and 
carcinogenicity. 
 
PCBs mixtures have been classified as probable human carcinogens (USEPA, 1997a). This is 
based on studies that have found liver tumors in rats exposed to Aroclors 1260, 1254, 1242, 
and 1016. Evaluation of the animal data indicates that PCBs with 54 percent chlorine content 
induces a higher yield of liver tumors in rats than other PCBs mixtures (ATSDR, 2000).  
 
The CTR numerical criterion was derived for the protection of human health from the 
consumption of aquatic organisms, and as such exceedances of this criterion result in the 
impairment of the COMM beneficial uses. However, evidence that wildlife may be affected by 
PCBs exists as bird egg PCBs concentrations that have been measured at levels near the 
effects threshold (Schwarzbach et al., 2001)  
 
The following sections present the data used to evaluate PCBs impairment of beneficial uses of 
the Bay. A review of readily available PCBs concentration data for benthic organisms and fish 
tissue is included, as well as water column PCBs concentrations. 

6.1 Benthic Organisms 
Several agencies use bivalves to measure the presence of bioaccumulative substances in the 
water column (NOAA, 1993; Stephenson et al., 1995). Because bivalves integrate water column 
concentrations of bioaccumulative substances over time, they are useful in identifying 
geographical areas needing further investigation. 
 
The California Department of Fish and Game (CDFG) initiated the California Mussel Watch 
Program to measure bioaccumulation in bivalves placed at specific locations throughout the 
Bay. The long-term bivalve data shows a significant decrease of PCBs concentration in mussels 
deployed off Point Pinole and Treasure Island between 1977 and 1992 (Stephenson et al., 
1995). The bivalve deployment program was continued and expanded by the RMP. RMP data 
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indicate a continued decrease in PCBs concentration in bivalves placed near Yerba Buena 
Island from 1980 to 1996 (Gunther et al., 1999).  
 

(http://www.swrcb.ca.gov/programs/smw/index.html and http://www.sfei.org) 
 
Over time, the frequency of deployed bivalves with tissue PCBs concentration less than the 
screening level of 70 nanograms per gram (ng/g) dry-weight (SFEI, 2000a) has increased 
(Figure 5), indicating potential improvement of the Bay relative to PCBs. Interpretation of bivalve 
data is limited, however, due to changing analytical procedures over time.  
 
PCBs tissue concentrations of intertidal benthic organisms have been measured at 
concentrations up to 700 ng/g wet weight (PRC, 1996) near Hunter’s Point Shipyard. 
Unfortunately, this study combined all species collected within an area and did not measure 
PCBs concentrations in collocated sediments. Note, however, that the maximum tissue 
concentration is much greater than the currently used level of concerns for fish tissue and for 
deployed bivalves. In a subsequent investigation at Hunter’s Point Shipyard, PCBs 
concentrations up to 13,000 ng/g dry weight were measured in polychaete worm tissue 
collected in the South Basin (U.S. Navy, 2005). The biota were collected at a known PCBs-
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Figure 5-PCBs in Bivalves Deployed in San Francisco Bay (1993-2003) 
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contaminated sites in the Bay where sediment PCBs concentrations are several orders of 
magnitude greater than those in ambient sediments. 
 
PCBs concentrations seem to be declining over time in deployed bivalves, but are still 
measured at concentrations causing concern. Other benthic organisms, collected at 
contaminated sites, are often orders of magnitude greater than the screening level, and could 
be significant sources of PCBs to fish in the Bay.  

6.2 Fish Tissue Studies 
In 1994, fish were collected throughout the Bay and analyzed for a suite of contaminants 
including PCBs (SFBRWQCB, 1995). All fish species collected in the 1994 study had tissue 
PCBs concentrations exceeding the calculated screening level of 3 ng/g wet weight 
(SFBRWQCB, 1995). Based on these PCBs concentrations, as well as elevated concentrations 
of other contaminants, measured in this fish study, the Office of Environmental Health Hazard 
Assessment (OEHHA) issued an interim fish consumption advisory for all of San Francisco Bay 
(OEHHA, 1994). The OEHHA advisory is listed as interim because more information is needed 
about PCBs (and other contaminants) concentrations in fish in San Francisco Bay and fish 
PCBs concentrations that are protective of human health. Note that nationwide, there are 873 
advisory listings for PCBs in surface water (USEPA, 2005). OEHHA is currently reviewing this 
interim health advisory (OEHHA, 1999). This review includes consideration of newly collected 
Bay fish PCBs concentration data (SFEI, 1999a; Greenfield et al., 2003; Davis et al., 2006). 
OEHHA will also be considering survey results of San Francisco Bay sport fish consumers and 
their level of fish consumption (SFEI, 2000a). 
 
In 1997 and 2000, the RMP collected and analyzed Bay fish for contaminant concentrations 
(Greenfield et al., 2003; SFEI, 1999b; Davis et al., 2006). As part of these studies, the screening 
level for fish tissue PCBs concentration was recalculated based on an updated cancer slope 
factor of 2 (USEPA, 1997a); the resulting screening level was 23 ng/g wet-weight (SFBRWQCB, 
1995). We recalculated this screening level using local fish consumption habits (SFEI, 2000a). 
We used a 95th percentile upper bound estimate of the local consumption rate for fish-
consuming anglers of 32 grams fish per day rather than a consumption rate for the general 
population of the Bay area which would be smaller. This conservative estimate constitutes, in 
effect, a margin of safety for the TMDL, implicitly recognizing the long-term goal of increasing 
the viability of fish consumption and commercial harvest from the Bay. The screening level is 
calculated as follows: 
 

( )[ ] CRBWCSFRLSVc // ∗=   (Equation 1) 

 
where, 
 
SVc = Screening value for a carcinogen in mg/kg 
RL = Maximum acceptable risk level, 10–5 or one in 100,000  
CSF = Oral cancer slope factor, upper bound estimate is 2 (mg/kg-day)-1 
BW = Mean body weight of the population (70 kg) 
CR = Fish consumption rate by all consumers based on a four-week recall, 32 g/day  
 
The calculated screening level is 10 ng/g wet-weight. This screening level applies directly to the 
attainment of the COMM beneficial uses. As will be discussed in Section 9.1, this screening 
level is equivalent to a sediment PCBs concentration of 1 ng/g. The screening level is therefore 
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also be protective of the EST, RARE, and WILD beneficial uses as USEPA (1997b) calculated a 
screening level for the protection of wildlife of 160 ng/g PCBs in sediment. Using the same 
method and assumptions, a dioxin toxic equivalent (TEQ) screening level of 0.14 pg/g dioxin is 
calculated for PCBs with dioxin-like properties. 
 
Fish tissue PCBs concentrations in all white croaker and shiner perch exceeded the screening 
level by an order of magnitude in the four years for which data were collected (Figure 6). Three 
other fish species had a high frequency of screening level exceedances: sturgeon, jacksmelt 
and striped bass. Two other species’ contaminant concentrations had a low frequency of 
screening level exceedances: halibut and leopard shark. In shiner surfperch and white croaker, 
PCBs tissue concentrations are noticeably more elevated than in the other fish species, in large 
part due to the higher lipid content of these fish (SFEI, 1999b).  
 
Regional differences in fish tissue PCBs concentrations are noticeable, especially in the 1997 
data. In the 1997 data, elevated fish tissue PCBs concentrations are noticeable in the Oakland 
inner harbor for the three fish species shown in  
Figure 7: jacksmelt, surfperch and white croaker. This is not unexpected as several 
contaminated sites are located in the Oakland inner harbor (Batelle, 1988; BPTCP, 1998). In 
2000, elevated PCBs concentrations are also noticeable for surfperch in the Oakland inner 
harbor as well as in San Leandro Bay, another area known to have elevated sediment PCBs 
concentrations (Daum et al., 2000). Elevated fish tissue concentrations in certain locations may 
reflect a localized diet of benthic organisms residing in contaminated sediments.  
 
PCBs concentrations in white croaker tissue collected in the Oakland Inner Harbor showed a 
seasonal trend (Figure 8) with higher concentrations in summer and fall and lower 
concentrations in winter and spring (Greenfield et al., 2003). The trend was correlated with lipid 
content of the white croaker, and a relation of PCBs concentrations with reproductive activity 
has been hypothesized (Greenfield et al., 2003). Based on these results, we consider that 
relying on white croaker PCBs data collected in summer is adequate for long-term trend 
monitoring as it reflects the season with the higher PCBs concentrations in fish. This seasonal 
trend will need to be verified for other fish species of concern. 
 
Long-term trends indicate that PCBs tissue concentrations have decreased in shiner surfperch 
since 1965 (Risebrough, 1995). Unfortunately, data limitations make it difficult to resolve more 
recent trends of fish tissue PCBs concentrations. For white sturgeon, there does not appear to 
be a decrease in PCBs concentrations over the last 20 years (Greenfield et al., 2003).  
 
A possible approach for estimating the risk from environmental exposure to PCBs is to use the 
toxic equivalency factor (TEF) method (ATSDR, 2000). This approach looks at the potency of 
PCBs mixtures by comparing the toxicity of a individual dioxin-like PCB congener relative to that 
of 2,3,7,8-tetrachlorodibenzop-dioxin (2,3,7,8-TCDD), the most toxic and studied of the dioxins. 
Toxicity is calculated as the ratio of the individual PCB congener to that of 2,3,7,8 TCDD that is 
given a toxicity of 1 (Ahlborg et al., 1994). The contribution of each congener to dioxin-like 
toxicity (Table 9) is calculated by multiplying their environmental concentrations by its toxic 
equivalent factor (TEF) and summing to get a dioxin toxic equivalent (TEQ).  
 
A fish tissue screening value for TEQ of 0.14 pg/g was calculated using the same methodology 
as that for total PCBs. That is, we used the same equation with the same values for risk level, 
body weight and fish consumption rates. However, we used a cancer slope factor of 156,000, 
specific to dioxin-like PCBs (USEPA, 2000d). In some cases, the TEQ was calculated using 
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only three PCB congeners. PCBs 77, 126 and 169. However the TEQ from these three 
congeners usually comprises more than 80 percent of the TEQ from all PCB congeners with 
dioxin like toxicity. The screening value is exceeded in shiner surfperch, striped bass and white 
croaker (Figure 9).  
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Figure 6-PCBs Concentrations in San Francisco Bay Fish. (Source www.sfei.org) 
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Figure 7-PCBs Concentrations in Selected San Francisco Bay Fish Tissues (1994, 1997, 
2000 and 2003). Screening Level is 10 ng/g Wet weight. (Source www.sfei.org) 
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Table 9-PCB Dioxin Toxic Equivalent Factors (Van den Berg, 1998) 

IUPAC NAME TEF 

   
PCB-77 3,3',4,4'-Tetrachlorobiphenyl 0.0001 
PCB-81 3,4,4',5-Tetrachlorobiphenyl 0.0001 
PCB-105 2,3,3',4,4'-Pentachlorobiphenyl 0.0001 
PCB-114 2,3,4,4',5-Pentachlorobiphenyl 0.0005 
PCB-118 2,3',4,4',5-Pentachlorobiphenyl 0.0001 
PCB-123 2,3',4,4',5'-Pentachlorobiphenyl 0.0001 
PCB-126 3,3',4,4',5-Pentachlorobiphenyl 0.1 
PCB-156 2,3,3',4,4',5-Hexachlorobiphenyl 0.0005 
PCB-157 2,3,3',4,4',5'-Hexachlorobiphenyl 0.0005 
PCB-167 2,3',4,4',5,5'-Hexachlorobiphenyl 0.00001 
PCB-169 3,3',4,4',5,5'-Hexachlorobiphenyl 0.01 
PCB-170 2,2’,3,3’,4,4’,5-Heptachlorobiphenyl 0.0001 
PCB-180 2,2’,3,4,4’,5,5’-Heptachlorobiphenyl 0.00001 
PCB-189 2,3,3',4,4',5,5'-Heptachlorobiphenyl 0.0001 
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Figure 8-Seasonal Variation of PCBs Concentrations in White Croaker 

Adapted from Greenfield et al. (2005) 
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Figure 9- PCB Dioxin Toxic Equivalent (pg/g) in Selected San Francisco Bay Fish (1994, 1997, 
2000) (source www.sfei.org) 

6.3 Aqueous PCBs concentrations 
As previously discussed, USEPA has promulgated a water quality criterion for total PCBs of 170 
pg/L (USEPA, 2000b). Over a nine-year period of monitoring at San Francisco Bay monitoring 
stations (Figure 10), the PCBs water quality criterion was almost always exceeded (Figure 11; 
Figure 12). In the South Bay and the mouth of the Petaluma River, the water quality criterion 
was exceeded in 100 percent of the samples. Samples from all other in-Bay RMP sampling 
locations exceeded the criterion nearly 100 percent of the time. There are no apparent 
increasing or decreasing trends in water column PCBs concentrations over this time period, so 
the Bay can be considered at steady state with respect to PCBs concentrations.  
 
The San Joaquin and Sacramento River monitoring stations did not exceed the criterion as 
often than those in-Bay locations. The criterion was exceeded fewer than 50 percent of the time 
at only one monitoring station: the Golden Gate located outside the Bay. Elevated in-Bay water 
column PCBs concentrations can therefore be attributed to Bay Area sources, whether from 
ongoing discharge of PCBs to the Bay or remobilization of PCBs already in Bay sediments.  
 
There is a high frequency of water column exceedances of the PCBs water quality criterion. Yet, 
as was discussed in sections 6.1 and 6.2, benthic organisms and fish have elevated PCBs in 
areas where sediments also have elevated PCBs concentrations. In order to lower the fish 
tissue PCBs concentrations to the screening level, the TMDL focuses on PCBs in sediments.  
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Figure 10-Regional Monitoring Program Sampling Stations (1993-2001) 
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Figure 11-Water Column PCBs Concentrations in San Francisco Bay  

Fixed Stations (1993-2003) 
Red line is the applicable water quality standard of 170 pg/L (based on data from http://www.sfei.org)  
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Figure 12-Water Column PCBs Concentrations in San Francisco Bay-Random Design 

Red line is the applicable water quality objective of 170 pg/L.
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7.  Reservoirs, Sources and Loads, and Movement of PCBs  
Since the onset of production in 1929, PCBs have been introduced to the environment through 
land disposal (legal and illegal), accidental spills and leaks, incineration of PCBs or other 
organic materials in the presence of chlorine, pesticide applications, surface coatings such as 
paints and caulks, and wastewater discharge. Diffusion of PCBs from localized areas with high 
PCBs concentrations has resulted in widespread low-level background concentrations across 
the globe (Erickson, 1997).  
 
In the following sections, we present our understanding of PCBs distribution in the Bay, along 
with estimates of sources and loads. We have assessed current PCBs mass in the water 
column and sediments, as well as the loads from direct atmospheric deposition, Central Valley 
watershed inputs, municipal and industrial wastewaters, and stormwater runoff to the Bay. We 
also present our understanding of in-Bay PCB-contaminated sites, but can not estimate their 
role as sources to the water column and biota.   

7.1 Environmental Reservoirs 
Due to potentially large historical releases of PCBs to the Bay, an estimate of PCBs reservoirs 
is needed to put current PCBs loads in perspective. Two environmental reservoirs of PCBs exist 
in the Bay: the water column and the sediments. As discussed below, the mass of PCBs in 
sediments is much greater than in the water column. However, it is important to note that a 
numeric criterion exists for water but not for sediments. This is important since the potential for 
sediments to be resuspended and supply PCBs to the water column is significant, as well as the 
ability for sediment to supply PCBs directly to biota.  
 
Water Column 
SFEI (2007) calculated a Bay-wide PCBs concentration of 430 pg/L from RMP data collected 
between 2002 and 2006. Based on this water column concentration and a water volume of 
5,500 million m3 for the Bay, they estimate a PCBs mass of 2.4 kg in the water column (SFEI, 
2007). 
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Figure 13-PCBs Concentrations with Depth in Sediments from Two North Bay Locations  
(USGS, 1999) 

Sediments 
For the purposes of this report, we separated Bay sediments into two categories: ambient and 
contaminated. Sediments considered ambient are from locations distant from known sources of 
contamination and have PCBs concentrations that cannot be statistically differentiated from 
other sediments collected in similar environments. Sediments considered representative of 
contamination are usually located near-shore, close to potential sources of contamination and 
have concentrations often several orders of magnitude greater than ambient sediments. 
 
In 1992, the United States Geological Survey (USGS) collected ambient sediment cores in 
Richardson Bay and San Pablo Bay (Fuller et al., 1999). Radioisotopes were used to determine 
deposition chronologies of the sediments, which were compared to the chemical concentrations 
as a function of depth. PCBs concentrations were relatively constant to a depth of 25 to 50 
centimeters (cm), corresponding to deposition since the early 1980s. A sharp increase in PCBs 
concentrations was observed below those depths, with maximum concentrations corresponding 
to deposition in the 1970s (Figure 13).  
 
Total masses of PCBs per unit area for the entire depth of the cores were calculated to be 1,400 
nanogram per square centimeter (ng/cm2) and 4,100 ng/cm2 for Richardson Bay and San Pablo 
Bay respectively (Venkatesan et al, 1999). Extrapolating the core results to the entire Bay, we 
estimate based on an estimated surface area of 1,285 km2 that the total PCBs mass in ambient 
sediments ranges from 18,000 to 52,000 kg (Table 10). This range is based on the results from 
sediment cores collected far from known on-land PCBs use areas, and may under-represent 
total PCBs in the Bay. Yet, sediments represent a PCBs reservoir four to five orders of 
magnitude larger than the 2.4 kg in the water column. 
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Table 10-Estimated Total PCBs Mass in Bay Sediments Based on USGS Core Data 

Location 
Depth Total PCBs Total PCBs in Estuary 

(m) (ng/cm2) (kg) 
    
Richardson Bay 0.75 1,391 18,000 
San Pablo Bay 1.25 4,069 52,000 
    

 
Alternatively, the total mass of PCBs in ambient sediments can be estimated using the mean 
concentration of PCBs in sediments of 4.6 µg/kg (SFEI, 2007). Again using an area of 1,285 
km2 for the Bay and a depth of 1 meter to cover the depth to which PCBs are usually found. 
Assuming that Bay sediments are 55 percent solid by weight (range from 40 to 80%), we can 
estimate total PCBs in sediments. Sediment volumes are converted to sediment dry mass as 
follows:  
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where, 
 
Ms = the dry mass of sediments in kg, 
x = the percent solid per unit mass sediment, 
ρw = the density of water (1kg/L), 
ρs = the particle density of sediments (2.65 kg/L for aluminosilicates), 
and Vt = the volume of sediments. 
 
The dry mass of sediment is then converted to PCBs mass for a range of sediment PCBs 
concentrations. This gives an estimate of 4,300, kg of total PCBs in ambient sediments of the 
Bay (Table 11), which is lower than the results based on the USGS cores (Table 10). 
 
There are specific in-Bay locations where sediment PCBs concentrations are much higher than 
in the rest of the Bay (BPTCP, 1998) that we refer to as PCBs-contaminated sites. Data were 
collected at these sites (Table 12, Figure 14) to satisfy different regulatory requirements, and 
are therefore not readily comparable. For example, sampling densities and methods often vary 
between regulatory programs. Several of the sites (e.g. Cerrito Creek) were identified under the 
Bay Protection and Toxic Clean-up Program (BPTCP) and the sampling consists of one or a few 
surface grab samples. The Vallejo Ferry terminal site was identified during sampling and 
analysis for a dredging project and corresponds to one composite sample collected from several 
deep cores. Hunters Point Shipyard and Seaplane Lagoon at the Alameda Naval Air Station are 
Superfund sites regulated under the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA). They have a much higher sampling density than most other 
sediment sites in the Bay. Other sites were investigated as part of scientific studies, such as in 
San Leandro Bay, or remedial investigations of on-land contaminated sites, such as the 
Emeryville crescent. At the Oyster Point site, remedial actions have already been undertaken. 
Regardless of the differences in methodology used for collecting these data, the listed sites 
have sediment PCBs concentrations several orders of magnitude greater than those considered 
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ambient. These highly elevated PCBs concentrations could be contributing significant PCBs 
mass to the Bay’s biota. PCBs concentrations in sediment dwelling biota can be correlated to 
PCBs concentrations in sediments (Figure 15). Potential contribution of PCBs to biota from 
these contaminated sediments needs to be further evaluated, and likely needs to be reduced to 
lower the fish tissue PCBs concentrations.  
 

Table 11-Estimated Total PCBs Mass in Bay Sediments Based on Ambient PCBs 
Concentrations 

Sediment PCB Concentrations SurfaceArea Depth Total PCBs 
(µg/kg) (km2) (m) (kg) 

4.6 1,285 1 4,300 
11 1,285 1 12,000 
22 1,285 1 24,000 
35 1,285 1 38,000 
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Table 12-PCBs-Contaminated Sites in the Bay 

 

Bay 
Segment Location 

Maximum Sediment 
PCBs concentrations 

(µg/kg) 
References 

Suisun Bay Peyton Slough >200 BPTCP (1998) 

San Pablo 
Bay 

Vallejo Ferry Terminal >1,000 MEC (1996), Regional Board File 
No.2128.03 

Central Bay Richmond 
Harbor/Potrero Point 

>10,000 Hart Crowser (1993), BPTCP (1998), 
Battelle (1994) 

Stege Marsh >1,000,000 BPTCP (1998), PERL(1999), URS 
(2000a), URS (2002a) 

Richardson Bay >200 EDAW (1997); ABT (1998) 
Cerrito Creek >200 BPTCP (1998) 
Cordonices Creek >200 BPTCP (1998) 
Emeryville Crescent >1,000 TetraTech (1993) 
Oakland Army Base >1,000 Arcadis (2004) 
Oakland Harbor >200 Battelle (1988), BPTCP (1998), EVS 

et al. (1998) 
San Leandro Bay >1,000 BPTCP (1998), Daum et al., (2000), 

Regional board File No. 2199.9018A 
Alameda Naval Air 
Station Seaplane Lagoon 

>1,000 BPTCP (1998), US Navy (1999), 
Battelle et al. (2001) Battelle (2005) 

Islais Creek >200 BPTCP (1998), SFPUC (2002) 
Mission Creek >200 BPTCP (1998), SFPUC (2002) 
Yosemite Creek  
Hunters Point Shipyard 

>10,000 BPTCP (1998), SFPUC (2002), PRC 
(1996) Navy (2004), Battelle et al. 
(2004) 

Oyster Point >1,000 MEC (1990), Treadwell and Rollo 
(1995), URS (2000b) 

San Francisco Airport >1,000 BPTCP (1998), URS (1999) 

South Bay Redwood City Harbor >1,000 MEC (1997), ABT (1997) 

Lower South 
Bay 

Moffett Federal Airfield 
NASA Ames 

>10,000 PRC and Montgomery Watson 
(1997) 

 Guadalupe Slough 
San Jose 

>200 ESA (1988) 
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Figure 14-PCBs-Contaminated Sites in the Bay 
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Figure 15-PCBs Concentrations in Sediment and Bent-Nosed Clam (Macoma nasuta) 

Tissue Following Bioaccumulation Testing, Seaplane Lagoon, Alameda NAS 



 7. Reservoirs, Sources and Loads, and Movement of PCBs  

San Francisco Bay PCBs TMDL Staff Report  Page 41 
February 2008 

7.2 External Sources  
As previously discussed, sediments are the largest PCBs reservoir in the Bay and may 
contribute significant PCBs mass to biota. However, these sediments correspond to only one 
pathway of PCBs loadings to the Bay. As part of developing this TMDL, all known and potential 
sources and loads of PCBs to the Bay must be considered. In this section, we present our 
current understanding of sources and estimates of the loads from the following sources:  
 

• Direct atmospheric deposition 
• Central Valley watershed (Sacramento and San Joaquin Rivers) 
• Municipal and industrial wastewater discharges 
• Runoff and local tributaries 

Direct Atmospheric Deposition 
PCBs have been detected in remote regions of the world, far from known areas of PCBs use, 
indicating that atmospheric movement and deposition of PCBs can be significant sources of 
PCBs to surface waters (Erickson, 1997). Conversely, PCBs can also be lost from surface 
waters to the atmosphere by volatilization. In some instances, loss of PCBs to the atmosphere 
can account for the largest removal of PCBs from surface water (Jeremiason et al., 1994). 
 
Deposition of PCBs from the atmosphere occurs either directly to surface waters, or indirectly in 
the watershed. PCBs deposited in the watershed may then be transported to the Bay via 
stormwater runoff discharges. The San Francisco Estuary Institute (SFEI) has completed a 
study of the direct deposition of PCBs to the Bay from the atmosphere (SFEI, 2005; Tsai et al., 
2002). Indirect contributions of PCBs to the Bay from the atmosphere were not quantified, but 
are included in the loadings estimates for urban and non-urban stormwater runoff. Direct PCBs 
loads to the Bay are estimated to be 0.5 kg/yr (SFEI, 2007), but loss to the atmosphere is 
estimated at 7.4 kg/yr resulting in a net loss. (Table 13) However, PCBs loss from the Bay to the 
atmosphere is accounted for in the mass budget model and is quantified in the prediction of 
attainment of the target. 

Table 13-Estimated PCBs Mass Associated with Dredge Material Disposal (2001-2005) 

Disposal Site Total Volume 
2001-2005 (cu yd) 

Average Volume 
(cu yd/yr) 

Average Annual Estimated 
PCB Mass (kg/yr) 

    
In-Bay Disposal 8,900,000 1,800,000 4.6 
Ocean (SF-DODS) Disposal 3,800,000 760,000 -2.0 
Upland/Wetland Reuse 8,100,000 1,600,000 -4.1 
    

Net Loss     -6.1 

 
These load estimates are small compared to load estimates for water bodies elsewhere in the 
United States and may need to be revised. However, it is very likely that loads to the Bay 
currently are and have always been, much lower than loads to eastern United States water 
bodies due to regional wind patterns that typically come from the ocean pushing locally 
generated airborne PCBs inland and the fact that there have been historically lower uses of 
PCBs in the Bay area. Finally, it is recognized that water-atmosphere transfers have greatly 
declined over the last three decades. 
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Central Valley Watershed 
PCBs concentrations in the Sacramento and San Joaquin Rivers have been monitored by the 
RMP for over ten years. Based on the concentrations measured by the RMP, we had previously 
estimated that about 40 kg of PCBs entered the Bay each year from the Central Valley.  More 
recently, PCBs loads entering the Bay from the Central Valley have been estimated for the 
years 2002 and 2003 (Leatherbarrow et al., 2005). Annual loads of PCBs were estimated at 6.0 
± 2.0 and 23 ± 18 kg for years 2002 and 2003, respectively. The load estimates are based on 
measured flow-weighted mean PCBs concentrations ranging from 200 to 6,700 pg/L with a 
median concentration of 600 pg/L. SFEI calculated annual PCBs mass loadings using Central 
Valley water discharge data at Mallard Island from the Department of Water Resources 
(Interagency Ecological Program) using a mass balance approach and the DAYFLOW model 
(SFEI, 2007). These annual load estimates may be at the lower end of the range of annual 
loads as these years were drier years with lower sediment inflow from the Central Valley 
(Leatherbarrow et al., 2005). For the TMDL, we are using the SFEI derived average load of 11 
kg/yr, derived from five years of data, as the loading to the Bay from the Central Valley (SFEI, 
2007). 
 
Municipal and Industrial Wastewater Dischargers 
There are a number of municipal and industrial wastewater discharges into San Francisco Bay 
(Figure 16 and Figure 17). Municipal wastewater discharges are located throughout the Bay 
(Figure 16), while the major industrial wastewater discharges take place in the north Bay 
segments (Figure 17) where ambient PCBs water concentrations are some of lowest in the Bay. 
 
Municipal and industrial wastewater discharges to surface waters are controlled through waste 
discharge requirements issued as federal National Pollutant Discharge Elimination System 
(NPDES) permits. Selected municipal wastewater dischargers (Publicly Owned Treatment 
Works or POTWs) and petroleum refineries have quantified PCBs in their wastewaters using 
USEPA method 1668 to achieve lower detection limits (SFEI, 2001b; 2002a; 2002b). 
Wastewaters from the POTWs with secondary treatment have an average PCBs concentration 
of 3,600 pg/L (Table 14), while wastewaters from POTWs with advanced treatment have an 
average PCBs concentration of 210 pg/L (Table 15). Wastewaters from petroleum refineries in 
the North Bay had an average PCBs concentration of 270 pg/L (Table 16), similar to that in the 
POTWs with advanced treatment, while other industrial wastewater dischargers had an average 
concentration of 1900 pg/L. 
 
Using average daily flows from the POTWs and industries, including refineries, and the average 
PCBs concentrations in wastewaters from each category, we estimate that municipal and 
industrial wastewater discharges annually contribute 2.3 kg and 0.035 kg of PCBs to the Bay 
respectively.  
 
Urban and non-Urban Stormwater Runoff 
Municipal urban stormwater runoff management agencies measured sediment PCBs 
concentrations within their urban and non-urban stormwater runoff conveyance systems in the 
summers of 2000 and 2001 (ACCWP, 2001; ACCWP 2002a, ACCWP 2002b; KLI, 2001; KLI, 
2002). The purpose of these studies was to determine whether PCBs are evenly distributed and 
discharged from stormwater conveyance systems or whether PCBs-contaminated sites exist 
within watersheds. These studies also attempted to evaluate whether runoff conveyances are 
sources of PCBs in themselves. The studies also examined whether specific locations within 
watersheds are contributing to ongoing PCBs discharge to the Bay via stormwater conveyance 
systems due to historical or current activities at those locations. Finally, loads of PCBs from 
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runoff to the Bay were estimated based on the sediment PCBs concentrations and estimated 
loadings of sediments to the Bay.  
 
 

 
Figure 16-Municipal Wastewater Dischargers in San Francisco Bay 

 



 7. Reservoirs, Sources and Loads, and Movement of PCBs  

San Francisco Bay PCBs TMDL Staff Report  Page 44 
February 2008 

 
Figure 17-Selected Industrial Wastewater Dischargers in San Francisco Bay 

 
Table 14-PCBs Concentrations in Wastewater from Municipal 

Dischargers with Secondary Treatment  

POTW PCBs (pg/L) 
December-00 February-01 

East Bay Municipal Utility District 7,900 5,700 
Central Costa Costa County Sanitary District 1,100 1,400 
East Bay Dischargers Authority 4,700 3,700 
City and County of San Francisco 2,200 2,700 
Millbrae NA 2,600 

 NA = Not Analyzed   
 (SFEI, 2002a) 

Table 15-PCBs Concentrations in Wastewater from Water Municipal 
Dischargers with Advanced Treatment 

POTW PCBs (pg/L) 
November-99 February-00 April-00 July-00 

Fairfield-Suisun 250 NA 130 NA 
Palo Alto 310 310 320 240 
San Jose/Santa Clara 190 170 170 190 
Sunnyvale 200 190 120 160 

(SFEI, 2001b) 
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Table 16-PCBs Concentrations in Wastewater from Industrial Dischargers 

Facility PCBs (pg/L) 
Southern Energy California LLC, 1000 
Potrero Power Plant 370 
  260 
  130 
Southern Energy California LLC, 830 
 Pittsburg Power Plant 72 
C&H Sugar Co. 860 
  3700 
The DOW Chemical Co. 1800 
  660 
San Francisco, City and Co.,  5600 
SF International Airport Industrial WTP 4300 
  3400 
  3400 
Chevron Products Company, Richmond Refinery 650 
 570 
ConocoPhillips, San Francisco Refinery 170 
 380 
Shell Oil Products US and Martinez Refining Company,  280 
Shell Martinez Refinery 150 
Tesoro Refining & Marketing Co, Golden Eagle Refinery 110 
 150 
Valero Refining Company, Valero Benicia Refinery 170 
 85 

(SFEI, 2002b) 
 
The urban and non-urban stormwater runoff study found sediment PCBs concentrations ranging 
from the low µg/kg level to the tens of thousands of µg/kg level. Sediment sampling locations 
were selected to reflect a variety of land use categories (Figure 18 and Figure 19). Sediment 
PCBs concentrations were statistically greater in areas of industrial, commercial and residential 
land use than in open space, clearly showing that PCBs were not evenly distributed across 
watersheds. Eleven of 209 locations had PCBs concentrations greater than 1,000 µg/kg (Figure 
20), while 125 locations had PCBs concentrations greater than in-Bay ambient sediments which 
have PCBs concentrations of 4.6 µg/kg. Pilot studies of these urban stormwater runoff 
conveyance systems contaminated sites indicate that only in some cases can the PCBs be 
traced back to current or historical on-land activities (ACCWP, 2002a, ACCWP, 2002b; 
CCCWP, 2002; San Jose and EOA, 2002; SMCSTPPP, 2002). Elevated PCBs concentrations 
in the urban and industrial landscapes were expected due to the widespread use of PCBs both 
in closed and open applications (Table 8), such as transformers or capacitors that may have 
leaked, hydraulic fluids, lubricants, and plasticizers, as well as its uses in building materials. 
PCBs in open space land use area were also expected due to the known role of atmospheric 
transport and deposition of PCBs around the world, as well as the direct application of PCBs to 
the environment in various processes (Section 4.3), such as pesticide extenders. 
 
At several locations with elevated sediment PCBs concentrations, follow-up case studies were 
conducted to attempt to locate the source of PCBs to the stormwater conveyance system 
(CCCWP, 2002; San Jose and EOA, 2002; SMCSPPP, 2003; SMCSPPP, 2004). These case 
studies were successful on only some occasions to identify a potential source of PCBs to the 
stormwater conveyance system. In another study (Kleinfelder, 2006), targeted sampling for 



 7. Reservoirs, Sources and Loads, and Movement of PCBs  

San Francisco Bay PCBs TMDL Staff Report  Page 46 
February 2008 

PCBs in soils and sediments the public right-of-way was performed within an industrial 
watershed with elevated PCBs in storm drain sediments. Sampling locations were based on an 
analysis of current and past business, followed by inspections for compliance with the industrial 
general NPDES permit under which the business operate. This investigation was able to detect 
a number of potential sources of PCBs within the watershed at a larger frequency than in a 
randomly determined sampling scheme performed alongside. This study showed a need to 
target PCBs source and treatment controls to current and historical industrial watersheds. 
 
PCBs loads for the Guadalupe River have been estimated to be from 0.7 to 1.2 kg/yr between 
2003 and 2005 (McKee et al., 2005). SFEI extrapolated these loads to small urban tributaries 
and estimated a total load of 20 kg/yr (SFEI, 2007). We use this newer load estimate for 
combined urban and non-urban stormwater runoff. The contribution to the total load from non-
urban runoff is much smaller than that from urban runoff since the mean sediment concentration 
in open spaces is about 2 µg/kg whereas it is about 500 µg/kg in urban spaces (KLI, 2002). 
 

 
Figure 18-Sediment Sampling Locations in Stormwater Runoff Conveyance Systems 

(2000) (Source KLI, 2001) 
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Figure 19-Sediment Sampling Locations in Stormwater Runoff Conveyance Systems (2001) 

(Source KLI, 2002) 
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Figure 20-Sediment PCBs Concentrations Distribution in Urban Conveyance Systems  

(2000-2001) 

7.3 Internal Sources 
As discussed in Section 7.1, bottom sediments are the largest environmental reservoir of PCBs 
in the Bay. In general, the water column PCBs mass is mostly associated with suspended 
sediments. Deposition of suspended sediments and re-suspension of bottom sediments are 
therefore important processes controlling the mass of PCBs in Bay water. Continual mixing of 
bottom sediments from wave action or other disturbances, such as mixing by organisms 
(bioturbation) or erosion of bedded sediments, can provide an ongoing supply of PCBs to the 
water column and biota. The large mass of PCBs in sediment denotes the importance of 
sediment dynamics in predicting the fate and distribution of PCBs throughout the Bay. In this 
section, we look at two processes affecting the bioavailability of sediment-bound PCBs. First, 
PCBs in the “active” sediment layer are considered because of their potential to be resuspended 
along with sediment and their potential for uptake by bottom dwelling aquatic organisms 
(bioavailability). Second, dredging activities are also considered because they can potentially 
cause previously buried PCBs to become bioavailable.  
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Active Sediment Layer 
A sediment active layer can be defined many different ways based on the biophysical 
mechanism and reference timeframe of interest. In this report, the active layer is defined as the 
Bay sediments that are in contact with biota or that can be resuspended into the water column.  
 
In one study, radioisotope dating indicated a mixing depth of about 10 cm on a timeframe of 
several months in Richardson Bay (Fuller et al., 1999). Biological and physical mixing within the 
sediment column was further substantiated by burrow worms found to a depth of 12 to 15 cm. In 
San Pablo Bay, the depth of the active layer was difficult to measure, as sediments at this site 
are believed to have undergone episodes of rapid deposition and scouring. Worms have also 
been observed to a depth of one to two feet in the area offshore of Hunter’s Point Shipyard 
(U.S. Navy, 2005). 
 
In this report, we define the active layer as the top 15 cm of sediments in the Bay to be 
consistent with modeling performed on the long-term fate of PCBs in the Bay. Although there is 
uncertainty as to the exact depth of the active layer (Davis, 2003), using 15 cm is appropriate to 
get an order of magnitude estimate of PCBs mass in the active layer because we are interested 
in the relative masses of PCBs in the various reservoirs and load categories. Using this depth 
and a mean sediment PCBs concentration of 4.6 µg/kg, we estimate that a PCBs mass of 650 
kg resides in the active sediment layer of the Bay, with potentially a maximum between 3,100 
and 4,900 kg. This mass is an orders of magnitude greater than PCBs sources and loads 
discussed in Section 7. The large mass of PCBs in the active layer, as compared to the annual 
loads, is likely to affect recovery of the Bay even after load reductions have been implemented. 
 
Navigational Dredging  
Maintenance dredging of Bay sediments is an ongoing activity where sediment is removed from 
navigation channels and is disposed of at either designated in-Bay locations (Figure 21) or out 
of the Bay. Between 2001 and 2005, an annual average of 1.8 million cubic yards per year of 
dredged sediments were disposed of at in-Bay disposal sites (DMMO, 2006) while an average 
of about 2.4 million cubic yards of dredged sediments were removed annually from the Bay.  
Using five year annual averages, we can estimate the mass of PCBs disposed of in and out of 
the Bay. We converted sediment volumes to dry mass using the equation given in Section 7.1. 
Using mean ambient PCBs concentrations commonly found in the Bay (4.6 µg/kg), we estimate 
that, each year, about 4.6 kg/yr of PCBs are being disposed of in the Bay at dredged sediment 
disposal sites. During the same period, placement of dredged sediment at either upland sites or 
the deep ocean disposal site removes about 6.1 kg of PCBs per year from the Bay, resulting in 
a net loss of about 6.1 kg of PCBs each year. However, the large volume of sediment placed 
upland originates from the 50-feet deepening project by the Port of Oakland. This is a one-time 
deepening project that does not qualify as maintenance dredging. It is unlikely that this high 
volume will be maintained after completion of this dredging project. Future upland beneficial 
reuse and deep ocean disposal will need to obtain sediments from maintenance dredging 
projects represented mainly by in-Bay disposal volumes. This will result in much smaller 
volumes taken out of Bay. These are small PCBs masses compared to that in the surface layer 
(650 kg), but are on the same scale as the loads discussed in Section 7. Furthermore, note that 
natural processes are believed to annually re-suspend much larger volumes of sediments 
(Table 2) and could potentially be mobilizing a significantly larger mass of PCBs. 
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Figure 21-Dredged Sediment Disposal Sites for San Francisco Bay Region 

 

7.4 Summary of PCBs Sources and Loads 
Comparing the various load categories, excluding in-Bay sediments, the two major sources of 
PCBs mass to the Bay come from the Delta and urban stormwater runoff (Figure 22; Table 17) 
As discussed in Section 7.2, sediments from the Central Valley watershed carry a large mass of 
PCBs but are lower in concentrations than in-Bay sediments, potentially helping to reduce the 
current impact of PCBs on the Bay by burying more contaminated sediments. Therefore, 
implementation of the TMDL should focus primarily on reducing sediment PCBs concentrations 
by controlling sources in urban stormwater runoff as well as controlling the release of PCBs 
from contaminated sediments in the Bay.  
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In summary, PCBs are found mostly in the central and southern portion of the Bay (Figure 23) 
generally in or near areas associated with historical industrial activities. Therefore, we should 
focus implementation to these on land areas and the remediation of the nearby in-Bay areas 
most impacted by PCBs discharges. 
 

Table 17-Synopsis of PCBs Loads to San Francisco Bay 

Source Category Current PCBs Loads 
(kg/yr) 

  
Atmospheric Net Loss 
Central Valley Watershed 11 
Municipal Wastewater Dischargers 2.3 
Industrial Wastewater Dischargers 0.035 
Urban and Non-Urban Stormwater Runoff 20 
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Figure 22-Sources and Loads of PCBs to San Francisco Bay 
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Figure 23-Overview of in-Bay and on-Land Sediment PCBs Concentrations 



 8. Numeric Target  

San Francisco Bay PCBs TMDL Staff Report  Page 53 
February 2008 

8.  Numeric Target  
A numeric target is a measurable condition that demonstrates attainment of water quality 
standards. A numeric target can be a numeric water quality objective, a numeric interpretation of 
a narrative objective, or a numeric measure of some other factor necessary to meet water 
quality standards. In this report, we propose a fish tissue PCBs numeric target.  
 
The fish tissue numeric target provides for the attainment of the desired conditions that support 
the beneficial uses currently impaired. Fish tissue PCBs concentrations are the direct cause of 
impairment of beneficial uses. The CTR water quality criterion for PCBs is a surrogate measure 
of impairment as it is derived for the protection of human health based on the risk from eating 
fish caught in the Bay. This PCBs TMDL focuses on fish tissue PCBs concentrations, as this is 
the direct measurement of impairment of commercial (COMM) beneficial uses. We expect lower 
bioaccumulation will also protect estuarine (EST) and wildlife (RARE, WILD) beneficial uses. 
Fish tissue PCBs concentrations are currently being monitored as part of the RMP, and 
therefore progress towards attaining the fish tissue numeric target is directly monitored.  

 8.1 Fish Tissue Target 
As noted above, fish tissue PCBs concentrations are the direct cause of impairment of 
beneficial uses. Therefore, the proposed numeric target for the PCBs TMDL is a fish tissue 
PCBs concentration. The proposed fish tissue numeric target for PCBs is based on a calculated 
screening level developed using standard protocol (USEPA, 2000c). The screening level is 
defined as concentrations of PCBs in fish above which there are potential health concerns. The 
screening level for PCBs is calculated using Equation 1 (Section 7.1). 
 
We calculated the screening level for a risk of one extra cancer case for an exposed population 
of 100,000 over a 70-year lifetime, using a mean body weight of 70 kg, a slope factor of 2 
(mg/kg-day)-1, and a mean daily consumption rate of 0.032 kg/day. The consumption rate is the 
95th percentile upper bound estimate of fish intake reported by all Bay fish-consuming anglers 
(SFEI, 2000a). The fish tissue screening level calculated based on these numbers is 10 ng/g. 
This represents about a ten-fold reduction in fish tissue PCBs concentrations from current 
levels. This numeric fish tissue target is applicable to fish collected in summer and fall seasons, 
when fish tissue concentrations are most elevated (Figure 8), in consideration of seasonality. 
 
The screening value protective of Bay sport fish consumer is calculated using the upper 95th 
percentile consumption rate of all consumers, 32 g/day. All consumers reflect a subpopulation of 
Bay area residents that catch and consume sport fish which is a subset of the fisher category. 
The general population includes all Bay area residents, including those that do not catch or 
consume sport fish. As was discussed earlier about the derivation of the CTR criterion for PCBs, 
the water column criterion was not derived to protect subpopulations at the same risk level as 
the general population. We have therefore used a 10-5 risk level to derive the fish tissue numeric 
target of 0.010 mg/kg. This numeric target is also more protective than the 10-5 risk level since 
an upper bound consumption rate, rather than the mean, was used for this subpopulation. The 
numeric target is protective of those consuming ten times more fish, 320 g/day, at a 10-4 risk. 
This is a greater consumption rate than the maximum reported in the fish consumption study, 
based on a four-week recall. Finally, it is reasonable to assume that this numeric target is 
protective, at a 10-5 risk level, of the general population as only a small fraction of the overall 
population catch and consume fish in the Bay. Therefore, this fish tissue numeric target is 
protective of the general population and the most exposed population of the Bay area and is 
consistent with the CTR criterion. Attainment of the fish tissue target is consistent with the 
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narrative bioaccumulation water quality objective in the Basin Plan in that it results in removal of 
the detrimental effects of elevated PCBs in fish. 
 
Attainment of the fish tissue numeric target is also consistent with the CTR criterion. 
Bioaccumulation factors (BAFs) are the ratios of a substance’s concentration in tissue of an 
aquatic organism to its concentration in the ambient water (BAFwater=Ctissue/Cwater), where both 
the organism and its food are exposed and the ratio does not change substantially over time, 
which seems applicable to the Bay. Once developed, BAFs can be used to either predict future 
fish tissue concentrations based on water concentrations or inversely water column 
concentrations using fish tissue concentrations. We have calculated BAFs for PCBs in the entire 
Bay as well as individual segments of the Bay using RMP fish tissue data collected in 1994, 
1997 and 2000, and RMP water column data collected from 1993 through 2001 (Table 18-
Bioaccumulation Factors and Estimated Water Column PCBs Concentrations upon Attainment 
of the Fish Tissue Target for White Croaker 
). Using these BAF values, we calculated an expected concentration of PCBs in the water 
column when the fish tissue numeric target is met. The model calculations predict that the CTR 
water quality standard will be attained upon attainment of the fish tissue numeric target for 
PCBs.  
 
The CTR numeric criterion is only a surrogate measure of conditions affecting fish tissue 
concentration. Site-specific conditions, such as water depth and magnitude of PCBs 
contamination of sediments, may affect fish tissue PCBs concentrations to a larger extent than 
water column PCBs concentrations. Measures to attain the PCBs fish tissue numeric target will 
focus on reductions of pollutant mass loads and contaminated site cleanups, rather than on 
avoidance of exceedances of concentration-based water quality standards. A decreased input 
of PCBs into the Bay will result in the reduction of PCBs concentrations in sediments and a 
decrease in PCBs available for uptake by biota. 
 
Attainment of the fish tissue target for PCBs in San Francisco Bay will be evaluated using white 
croaker (size class, 20 to 30 centimeters in length) and shiner surfperch (size class, 10 to 15 
centimeters in length). These two fish species are selected as the measure of attainment of the 
target for three reasons. First, these two fish species have the highest PCBs concentrations of 
all fish monitored in the Bay (Figure 6), which is expected as they are both benthic feeders. 
Second, they live near shore for at least part of the year and are caught from piers and jetties 
where recreational fishing is most likely to happen. Finally, the food model predicts that 
attainment of the fish tissue target for white croaker and shiner surfperch will result in attainment 
of the target for all other fish species currently monitored in the Bay. Comparison of the numeric 
target to these fish species constitutes an implicit margin of safety as sport fishers do not limit 
their fish consumption to these species (SFEI, 2000a). Rather, sport fishers consume a variety 
of fish species including many with lower PCB concentrations. Attainment of the fish tissue 
target in these two species ensures attainment of the fish tissue target for all Bay species sport 
fishers consume, and provides a implicit margin of safety as these other species consumed will 
have lower PCBs concentration than the fish tissue target.   
 
The Water Board will continue to evaluate attainment of the fish tissue target and require the 
collection of additional information concerning Bay sport fish patterns of consumption and 
evaluate if fish species other than white croaker and shiner surfperch should be considered to 
evaluate attainment of the target. The average PCBs concentrations in the edible portion of 
these species will be used to determine attainment of the PCBs target following the methods 
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currently in use by the RMP to ensure consistency and data comparability. The number of fish 
samples collected to determine compliance with the target will be based on guidance described 
in USEPA’s Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories 
(EPA 823-B-00-007) and will be based on the desired statistical power needed to demonstrate 
differences over time.  
 
Attainment of the PCBs fish tissue numeric target is also expected to result in removal of 
impairment of the Bay by dioxin-like PCBs. In Figure 24, we show the regression of calculated 
TEQ from dioxin-like PCBs to that of total PCBs in fish tissue caught in the Bay. The regression 
shows that a decrease of fish tissue PCBs concentrations to the fish tissue numeric target of 10 
ng/g will result in a decrease of TEQ to the TEQ screening level of 0.14 pg/g.  
 

Table 18-Bioaccumulation Factors and Estimated Water Column PCBs Concentrations upon 
Attainment of the Fish Tissue Target for White Croaker 

 

Waterbody White Croaker Shiner Surfperch 

 BAFa 
Water PCBs 

Concentration 
(pg/L) 

BAFa 
Water PCBs 

Concentration 
(pg/L) 

     
Entire Bay 0.224 49 0.160 69 
Central Bay 0.572 19 0.424 26 
North Bay 0.259 43 0.089 123 
South Bay 0.498 22 0.090 122 
     
a)BAFs were calculated from pg/L in water and ng/g wet weight in fish 
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Figure 24-Regression of Dioxin-Like PCBs Total Equivalent Toxicity by Total PCBs 
Concentrations in Fish 

 8.2 Antidegradation 
A numeric target must be consistent with antidegradation policies as described in 40 CFR 
131.12 and SWRCB Resolution 68-16. Antidegradation policies are intended to protect 
beneficial uses by ensuring that water quality will be maintained at the highest levels. 
 
The fish tissue numeric target is designed to implement the narrative water quality objective for 
bioaccumulation. This numeric target is intended to achieve beneficial uses of the Bay, 
specifically relating to the consumption of sport fish by humans. As such, it is consistent with the 
established numeric water quality criterion for total PCBs. Since PCBs concentrations in 
sediment and fish tissue currently exceed the narrative bioaccumulation objective, attaining the 
numeric target will improve current water quality conditions. Therefore, the numeric target is 
consistent with the antidegradation policies. 
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9.  Linkage Analysis 
The TMDL linkage analysis is used to connect PCBs loads to the numeric target protective of 
beneficial uses in the Bay. This linkage analysis can be accomplished in a variety of ways. One 
common approach has been to use numerical models. Water quality models for TMDL 
development are typically classified as either watershed (pollutant load) models or as waterbody 
(pollutant response) models (NRC, 2001). A watershed model relates pollutant loads to a 
waterbody as a function of land use and helps allocate the TMDL among sources. A waterbody 
model is used to predict pollutant concentrations and other responses in the waterbody as a 
function of the pollutant load. Other models are used to set numerical targets such as food-web 
models that link sources to biological receptors.  
 
PCBs uptake by biota from sediment is well documented in the scientific literature. In a shallow 
bay with a large sediment PCBs reservoir, such as San Francisco Bay, this is the most important 
pathway for PCBs bioaccumulation in fish. Therefore, reducing PCBs concentrations in Bay 
sediments is the most effective means of reducing fish tissue PCBs concentrations. In this TMDL, 
we use a food web model to translate the fish tissue numeric target to a corresponding sediment 
concentration.  We then use a waterbody (mass budget) model to predict the long-term fate of 
PCBs in the Bay and determine the external load of PCBs that will attain the sediment 
concentration goal resulting in attainment of the fish tissue numeric target.  
 
The mass budget model and food web model represent the linkage between load reductions and 
attainment of the fish tissue numeric target, as well as between the cause of impairment and the 
sources of PCBs. Based on the insights provided by these two models, we first present a 
conceptual model of our understanding of PCBs fate and movement between environmental 
reservoirs (Figure 25). Figure 25 depicts the conceptual linkage between sources, reservoirs 
(compartments) and receptors. In this figure, we have used larger arrows and bold text to highlight 
the sources and processes that we consider important. The left side of Figure 25 represents the 
mass budget model providing the linkage between the sources, reservoirs and processes. The 
right side of the conceptual model highlights the food-web model providing the linkage between 
PCBs reservoirs and aquatic receptors. We consider urban stormwater runoff and releases from 
current or historical activities as the most significant sources of PCBs to the Bay. PCBs in Bay 
sediments are likely to function as the major source of PCBs to biota. We consider the major 
mechanism of PCBs uptake by fish to result from foraging on bottom dwelling organisms (benthic 
organisms) living in sediment.  

9.1 Food Web Bioaccumulation Modeling 
PCBs impairment of the Bay is related to PCBs fish tissue concentrations. In order to implement 
the most effective load reductions, it is critical to understand the important factors and sources 
causing PCBs bioaccumulation in fish. There are two general approaches for developing a linkage 
between PCBs concentrations in water, sediment and biota (USEPA, 2000c; USEPA, 2000d). 
First, there is an empirical approach where one generates data to calculate bioaccumulation 
factors (BAFs) and biota-sediment accumulation factors (BSAFs). BAFs are the ratios of a 
substance’s concentration in aquatic organisms to ambient water concentrations, taking the 
organism’s trophic level into consideration. BSAFs are the ratios of concentrations in aquatic 
organisms compared to sediment concentrations. The second approach is to develop an 
equilibrium or kinetic biological food web model that considers mechanistic aspects of 
bioaccumulation and describes the chemical reactions and physicochemical processes taking 
place. These two modeling approaches are complimentary as the empirical data can be used to 
verify, or calibrate, the food web model results.  
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SFEI has developed a food web model based on Gobas (1993) and Morrison et al. (1997). Bay-
specific data have shown that the fish species of concern have a diet consisting mainly of benthic 
organisms (Roberts et al., 2002), suggesting the importance of sediment PCBs as a source of 
PCBs to fish. This model predicts that the most sensitive endpoint is the protection of human 
health from the consumption of white croaker, and that attainment of conditions that result the fish 
tissue numeric target will be protective of wildlife. The model mathematically links the 
concentrations of PCBs in aquatic organisms and their prey to water and sediment PCBs 
concentrations via the food web as depicted in Figure 26 (Gobas and Arnot, 2005). Using this 
model, we can associate a specific PCBs concentration in fish to that in sediment, the main 
compartment of PCBs in aquatic environments, and water. Starting with the numeric fish tissue 
target of 10 ng/g, the model yields a corresponding concentration of 1 µg/kg PCBs in sediment. 
This sediment PCBs concentration goal is lower than the sediment concentration deemed 
protective of wildlife of 160 µg/kg total PCBs (USEPA, 1997b), and is therefore considered to result 
in attainment of all beneficial uses currently impaired by PCBs. Model results validate the sediment 
PCBs concentration goal as protective of wildlife in San Francisco Bay. The food web model 
specifically predicts that this sediment goal will also be protective of risks to wildlife such as harbor 
seals, and birds such as cormorants and terns. 
 

 
Figure 25-Conceptual Model of PCBs Movement and Fate in San Francisco Bay 
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This sediment goal is equivalent to reducing the total mass of PCBs in the active layer (of 0.15 m) 
of the entire Bay to about 160 kg. This represents a ten-fold decrease of PCBs concentrations in 
ambient sediments and fish tissue. The need to reduce ambient sediment PCBs concentrations by 
an order of magnitude to attain the 1 µg/kg sediment concentration goal is not unexpected. 
Empirical models such as biota-sediment accumulation factor (BSAF) are based on a one to one 
relationship between sediment and fish tissue PCBs concentrations. As discussed in Section 6.2, 
fish tissue concentrations are also an order of magnitude greater than the fish tissue numeric 
target for certain species. Hence the need for a ten-fold reduction in sediment to attain the fish 
tissue numeric target is not surprising. However, this sediment goal should not be interpreted as a 
clean-up goal, rather it is the long-term sediment PCBs concentration that will be attained after 
reduction of external loads, some targeted action on internal reservoirs of PCBs, and degradation 
or burial of PCBs in Bay sediments. 
 

 
Figure 26-Food Web Model for San Francisco Bay (Gobas and Arnot, 2005) 

 

9.2 Mass Budget Model 
A mass budget model allows the exploration of different PCBs load reduction scenarios on the 
long-term fate of PCBs. SFEI developed a simple mass budget model for PCBs (Davis, 2003) that 
treats the Bay as a single box with two environmental reservoirs: water and sediment (Figure 27). 
This model includes eight processes of PCBs input and loss: burial in deep sediment, degradation, 
external loadings, outflow to the ocean, tidal mixing, exchange with the atmosphere, natural 
attenuation, and transfer between sediments and water.  
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Reduction of the external load to 10 kg/year is needed to attain a PCBs mass in the Bay of 160 kg 
that is equivalent to the PCBs sediment goal of 1 µg/kg. The mass budget model predicts that 
current external PCBs loads to the Bay of about 34 kg/year will delay the attainment of the 160 kg 
goal for 100 years (Figure 28). Reduction of current external loads to 20 kg/yr, results in a more 
rapid reduction of PCBs in the active layer, attaining the goal in about 70 years. An external load of 
10 kg/yr attains the 160 kg mass in about 30 years. The mass budget model predictions highlight 
the importance of reducing current external loads of PCBs to the Bay. Achieving these load 
reductions, along with cleanup of in-Bay sediment PCB-contaminated sites, will form the core of 
the TMDL implementation strategy. 
 
 

 
 

Figure 27-Mass Balance Model for PCBs in San Francisco Bay (Davis, 2003) 
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Figure 28-Predicted Long-Term Mass of PCBs in Active Sediment Layer under Different Loading 

Conditions (SFEI, 2007) 



 10. Total Maximum Daily Load and Allocations  

San Francisco Bay PCBs TMDL Staff Report  Page 62 
February 2008 

10. Total Maximum Daily Load and Allocations 
The total maximum daily load (TMDL) is the maximum quantity of a pollutant that can enter a 
waterbody and attain water quality standards. The TMDL is allocated amongst the various 
sources of the pollutant. 

 10.1 Total Maximum Daily Load  
The PCBs TMDL is 10 kg/yr and represents the assimilative capacity of the Bay. This TMDL 
necessitates achieving a load reduction of about 24 kg/yr to reduce total PCBs in the Bay active 
layer to 160 kg in about 30 years (Figure 28). This is equivalent to achieving the sediment PCBs 
concentration goal of 1 µg/kg, which will result in attainment of the fish tissue target of 10 µg/kg. 
 
The TMDL is expressed as an average annual rather than as a daily load for several related 
reasons. First, the TMDL is derived from a mass budget model that depicts the long term 
(decadal) fate of PCBs. This model uses daily time steps derived by averaging annual load 
estimates, as the loadings data are not refined enough to provide discrete daily loads and 
therefore do not reflect variability in the data. Future data collection to verify attainment of the 
TMDL will also be collected on an annual timeframe, due to the large cost associated with these 
types of data. Therefore a TMDL is needed based on annual loads for comparison purposes. 
Also, the response of fish tissue PCBs concentrations to PCBs load reductions is not 
instantaneous. Even with immediate or rapid attainment of the sediment goal, there would be 
delay in attainment of the numeric fish tissue target, due to the time required for depuration 
(shedding from body) of PCBs by biota to occur. Finally, the TMDL is expressed as an average 
annual load because the natural variability in quantifying PCBs loads is much greater than the 
expected rate of load reductions. Long-term averaging of the loads is necessary to dampen out 
the variability in the data.  

10.2 Categorical Load and Wasteload Allocations 
We propose to allocate the TMDL (Figure 29, Table 19) among the existing external sources: 
direct atmospheric deposition, Central Valley watershed, wastewater dischargers, and urban 
and non-urban stormwater runoff. A portion of the TMDL is also allocated to potential future 
stormwater treatment by municipal wastewater dischargers.  The linkage analysis shows that 
the fish tissue target can be achieved with reduction of external loads to the TMDL of 10 kg/yr. 
As such, internal sources are not assigned load allocations. However, reduction of internal loads 
will lead to an increased rate of recovery of beneficial uses. Sediment dredging and disposal, 
which results in an on-going net loss of PCBs from the Bay is expected to continue to decrease 
in-Bay disposal volumes and increase out-of-Bay disposal based on goals established in the 
“Long Term Management Strategy for the Placement of Dredged Material in The San Francisco 
Bay Region” (USACE, 1998). Therefore, sediment dredging is expected to continue to remove 
PCBs from the Bay. In addition, remediation of in-Bay contaminated sediment is expected to 
decrease potential loadings from this other internal source.  
 
The following sections present the basis of the allocation for each source category. 

10.3 Wasteload Allocations 
Wasteload allocations apply to all NPDES permitted discharges to the Bay, including municipal 
and industrial wastewater dischargers, and municipal stormwater (urban and non-urban 
stormwater runoff) discharges. 
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Table 19-PCBs Load and Wasteload Allocations to San Francisco Bay 

Source Category Allocations  

 Kilograms per year 
  
Direct Atmospheric Deposition 0a 
Central Valley Watershed 5 
Municipal Wastewater Dischargers 2 
Industrial Wastewater Dischargers 0.035 
Stormwater Runoff 2 
Reserved for stormwater treatment by 
municipal wastewater dischargers 

 
1 

  
Total 10b 

 
 a Zero allocation reflects overall net loss to the atmosphere 
 b. Total differs from column sum due to rounding. 

 

Source Category

Atmospheric

Central Valley

Wastewater-M
unicipal

Wastewater-In
dustria

l

Stormwater Runoff

Kg
 p

er
 Y

ea
r

0

5

10

15

20

25

30

Current Load Estimates
Load Allocations

 
Figure 29-Loads and Allocations of PCBs to San Francisco Bay 
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Municipal and Industrial Wastewater Dischargers  
Municipal and industrial wastewater NPDES permitted facilities discharge a small fraction of the 
total PCBs load to the Bay. In general, municipal and industrial wastewater dischargers operate 
at a high level of performance and remove PCBs via solids reduction treatment processes. The 
wasteload allocations for municipal wastewater dischargers total 2 kg/yr, which reflects the 
current estimated aggregate load to the nearest kg/yr. Although this is lower than our actual 
estimate of 2.3 kg/yr, it reflects the anticipated decreases in current loadings expected from 
implementation actions and degradation of PCBs in sources to wastewater systems. The 
wasteload allocations for industrial facilities total 0.035 kg/yr, which reflects estimated current 
loads.  
 
Individual wasteload allocations are specified for each municipal and industrial wastewater 
dischargers in Table  and Table 21, respectively. We have insufficient or no data to calculate 
wasteload allocations for individual facilities based on individual facility performance at this time. 
Therefore, individual load allocations are based on each facility’s fraction of the total yearly 
wastewater discharged from this source category using average annual flow data from 1999 
through 2002. The resulting individual wasteload allocations do not represent individual facility 
actual discharge performance and do not account for variability in discharge performance. As 
part of the adaptive implementation plan of this TMDL, we will use data generated through 
implementation of the TMDL to review and revise individual allocations for Water Board 
consideration that account for actual performance. 
 
Stormwater Runoff 
Existing PCBs loads from stormwater runoff are estimated at 20 kg/yr. The proposed total 
wasteload allocation for stormwater runoff is 2 kg/yr. It reflects the resulting PCBs load when all 
sediment in stormwater runoff has a concentration of 1 µg/kg, the sediment PCBs concentration 
goal, assuming the sediment loads used to calculate the current PCBs load do not change. 
Sediment load estimates vary from 870,000 tons (SFEI, 2007), 930,000 tons (Krone, 1979), to 
1,500,000 tons (Schoellhamer et al., 2005). Due to the uncertainty in these estimates and until 
they are refined, we will use 2,000,000 tons as an upper bound estimate of maximum sediment 
yields from local tributaries to calculate the stormwater wasteload allocations, resulting in 2 
kg/yr. 
 
Individual county-based watershed wasteload allocations for stormwater runoff are presented in 
Table 22. This total wasteload allocation is based on the aggregate allocation of 2 kg/yr and the 
fraction of the Bay-side year 2000 population residing in each permitted entity (USCB, 2000). 
Wasteload allocations for stormwater runoff apply to all NPDES permitted municipal stormwater 
discharges (Table 22). These allocations apply to unincorporated areas and all municipalities in 
the county that drain to the Bay and are part of the San Francisco Bay Region. They implicitly 
include all current and future permitted discharges within the geographic boundaries of 
municipalities and unincorporated areas within each county. Examples of discharges include but 
are not limited to California Department of Transportation (Caltrans) roadways and non-roadway 
facilities and rights-of-way, atmospheric deposition, public facilities, properties proximate to 
stream banks, industrial facilities, and construction sites. The San Francisco allocation does not 
account for treatment provided by San Francisco’s combined sewer system. The wet weather 
treatment provided by the City and County of San Francisco’s Southeast Plant (NPDES permit 
CA0037664) and the Northpoint Wet Weather Facility will be credited toward meeting the 
allocation.  
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Urban Stormwater Runoff Treatment by Municipal Wastewater Dischargers 
A potential means to reduce urban stormwater runoff PCBs loads will be to strategically 
intercept and route runoff to municipal wastewater treatment systems. We propose a separate 
wasteload allocation for discharges associated with urban stormwater runoff treatment via 
municipal wastewater treatment systems, since such actions will result in increased PCBs loads 
from municipal wastewater dischargers, and the proposed individual wasteload allocations for 
municipal wastewater dischargers reflect current performance levels. We propose a wasteload 
allocation of 0.9 kg/yr, which is the difference between the TMDL of 10 kg/yr and the sum of the 
other proposed wasteload and load allocations. 
 
 

Table 20-Individual Municipal Wastewater Wasteload Allocations  

Permitted Entity NPDES 
Permit 

Allocations 
(kilograms / year) 

American Canyon, City of CA0038768 0.002 
California Department of Parks and Recreation,  

Angel Island State Park CA0037401 0.00003 

Benicia, City of CA0038091 0.009 
Burlingame, City of CA0037788 0.01 
Calistoga, City of CA0037966 0.002 
Central Contra Costa Sanitary District CA0037648 0.1 
Central Marin Sanitation Agency CA0038628 0.04 
Delta Diablo Sanitation District CA0038547 0.04 
East Bay Dischargers Authority 

Dublin-San Ramon Services District (CA0037613) 
Hayward Shoreline Marsh (CA0037702) 
Livermore, City of (CA0038008) 
Union Sanitary District, Wet Weather (CA0038733) 

CA0037869 0.3 

East Bay Municipal Utilities District CA0037702 0.3 
East Brother Light Station CA0038806 0.0003 
Fairfield-Suisun Sewer District CA0038024 0.05 
Las Gallinas Valley Sanitary District CA0037851 0.01 
Marin County Sanitary District, Paradise Cove CA0037427 0.00003 
Marin County Sanitary District, Tiburon CA0037753 0.002 
Millbrae, City of CA0037532 0.007 
Mt. View Sanitary District CA0037770 0.007 
Napa Sanitation District CA0037575 0.04 
Novato Sanitary District CA0037958 0.02 
Palo Alto, City of CA0037834 0.09 
Petaluma, City of CA0037810 0.02 
Pinole, City of CA0037796  0.009 
Contra Costa County, Port Costa Wastewater Treatment Plant CA0037885 0.0001 
Rodeo Sanitary District CA0037826 0.002 
Saint Helena, City of CA0038016 0.001 
San Francisco, City and County of,  

San Francisco International Airport WQCP CA0038318 0.002 

San Francisco, City and County of, Southeast Plant CA0037664 0.3 
San Jose/Santa Clara WPCP CA0037842 0.4 
San Mateo, City of CA0037541 0.04 
Sausalito-Marin City Sanitary District CA0038067 0.005 
Seafirth Estates CA0038893 0.00001 
Sewerage Agency of Southern Marin CA0037711 0.01 
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Permitted Entity NPDES 
Permit 

Allocations 
(kilograms / year) 

Sonoma Valley County Sanitary District CA0037800 0.01 
South Bayside System Authority CA0038369 0.06 
South San Francisco/San Bruno WQCP CA0038130 0.03 
Sunnyvale, City of CA0037621 0.05 
US Naval Support Activity, Treasure Island WWTP CA0110116 0.002 
Vallejo Sanitation & Flood Control District CA0037699 0.05 
West County Agency, Combined Outfall CA0038539 0.05 
Yountville, Town of CA0038121 0.001 
   
Totals  2a 

a Total differs from column sum due to rounding.   
 
 
 

Table 21-Individual Industrial Wasteload Allocations to San Francisco Bay 

Permitted Entity NPDES Permit Allocations a 

(kilograms / year) 
   
C&H Sugar and Crockett Community Services District CA0005240 0.00006 
Chevron Products Company CA0005134 0.003 
ConocoPhillips CA0005053 0.0006 
Crockett Cogeneration LP, and Pacific Crockett 

Energy, Inc. 
CA0029904 

0.0006 
General Chemical CA0004979 0.0009 
GWF Power Systems, Site I CA0029106 0.0001 
GWF Power Systems, Site V CA0029122 0.0001 
Hanson Aggregates, Amador Street CA0030139 0.00003 
Hanson Aggregates, Olin Jones Dredge  

Spoils Disposal 
CA0028321 

0.00003 
Hanson Aggregates, Tidewater Ave. Oakland CA0030147 0.00003 
Morton Salt CA0005185 0.00008 
Pacific Gas and Electric, East Shell Pond CA0030082 0.00003 
Rhodia, Inc. CA0006165 0.0003 
San Francisco, City and Co., SF International Airport 

Industrial WTP CA0028070 0.002 
Shell Oil Products US and Equilon Enterprises LLC CA0005789 0.002 
Mirant Delta LLC, Pittsburg Power Plant CA0004880 0.0008 
Mirant Potrero LLC, Potrero Power Plant CA0005657 0.0003 
Tesero Refining & Marketing Company  CA0004961 0.002 
The Dow Chemical Company CA0004910 0.0006 
USS-Posco CA0005002 0.02 
Valero Refining Company CA0005550 0.0007 
   
Total  0.035b 

 
a) Wasteload allocations for industrial wastewater dischargers do not include mass from once-through cooling waters. 
The Water Board will apply intake credits for once through cooling as allowed by law. 
b) Total differs from column sum due to rounding.  
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10.4 Load Allocations 
In this section, we present the load allocations for nonpoint source discharges of PCBs including 
direct atmospheric deposition and the Central Valley watershed Allocations focus on 
controllable loads of PCBs. Assessment of PCBs load reductions from sources considered 
uncontrollable will continue as part of the implementation of the TMDL. 
 
Direct Atmospheric Deposition 
PCBs freely exchange between the Bay and the atmosphere through both deposition and 
volatilization. Currently, PCBs escape to the atmosphere from the Bay at a greater rate than 
they are deposited from the atmosphere, resulting in a net loss of PCBs. As such, the proposed 
allocation to direct atmospheric deposition is zero. This load allocation is limited to PCBs that 
deposit directly into the Bay. Atmospheric PCBs deposited in the watershed, and indirectly 
washed into the Bay with runoff are not included in this source category.  However, the PCBs 
concentrations in non-urban stormwater conveyances from open space areas are low and 
include indirect loads from atmospheric deposition onto the landscape (KLI, 2002). Therefore, 
the indirect load from atmospheric deposition in commercial and industrial areas is also 
estimated to be small, contributing minimally to stormwater runoff discharges.  
 

Table 22 - County-Based Watershed Wasteload Allocations for Stormwater Runoff 

County Population Allocations 

  (kilograms / year) 
   
Alameda  1,440,000 0.5 
Contra Costa  790,000 0.3 
Marin  240,000 0.1 
Napa 120,000 0.05 
San Francisco 630,000 0.2 
San Mateo  600,000 0.2 
Santa Clara  1,600,000 0.5 
Solano  290,000 0.1 
Sonoma 110,000 0.05 
   
Total  2 

   
 
Central Valley Watershed 
PCBs loads from the Sacramento and San Joaquin Rivers are significant. However, this load 
results from the large volume of sediments carried into the Bay at low sediment PCBs 
concentrations, although the sediment PCBs concentrations are generally greater than the 
sediment PCBs goal. Current estimates of sediment loads to the Bay are around 1.2 millions 
tons (Leatherbarrow et al, 2005; Schoellhammer et al., 2005). If all of this sediment from the 
Central Valley had a concentration equal to the sediment goal, the resulting PCBs loads from 
the Central Valley would be 1.2 kg/y. However, based on natural attenuation with a half life of 56 
years (Davis, 2003), loads will not be reduced to this level in the next 100 years (Figure 30). 
However, natural attenuation will lower the Central Valley load to 5 kg/yr in about 40 years. As 
this load reduction will result in attainment of the TMDL, we propose using 5 kg/yr as the load 
allocation to the Central Valley watershed. 
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10.5 Margin of Safety and Seasonality 
A margin of safety needs to be incorporated into the TMDL to account for uncertainty in 
understanding the relationship between pollutant discharges and water quality impacts (USEPA, 
1991). The margin of safety can be incorporated in the TMDL either explicitly or implicitly 
(USEPA, 2000a). Making and documenting conservative assumptions used in the TMDL 
analysis provides an implicit margin of safety. The purpose of the margin of safety is to ensure, 
given the uncertainties in developing the TMDL, that the beneficial uses currently impaired are 
restored.  
 
For the PCBs TMDL, we are incorporating an implicit margin of safety. We have used a  
conservative approach to derive the fish tissue numeric target. We used a high-end value, the 
95th percentile consumption rate, rather than the average consumption rate allowed by USEPA 
(2000c). Therefore, the fish tissue numeric target proposed in this TMDL is as protective as 
possible following USEPA methodology and should provide additional protection to human 
health from fish consumption. In addition, the wasteload allocation reserved for urban 
stormwater runoff treatment via municipal wastewater treatment systems is not expected to be 
fully utilized for several years. In the meantime, we intend to regularly review the effectiveness 
of implementation actions in meeting the numeric target and revise, as necessary, the proposed 
load and wasteload allocations. We also propose to monitor attainment of the numeric target 
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Figure 30-Natural Attenuation of Central Valley PCB Loads 
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and to reevaluate the appropriateness of the currently proposed fish tissue numeric target and 
associated total PCBs sediment concentration goal.  
 
Seasonal variation also needs to be considered when developing a TMDL. As was discussed in 
Section 6.2, PCBs concentrations in white croaker tissue collected in the Oakland Inner Harbor 
showed a seasonal trend with higher concentrations in summer and fall, and lower 
concentrations in winter and spring. This trend does not correlate with the expected higher total 
loading of PCBs to the Bay during the winter associated with stormwater and Central Valley 
runoff. We account for this seasonal trend by applying the fish tissue target to fish collected in 
the summer. In this manner, attainment of the fish tissue numeric target in the season when fish 
are most impacted will also be protective at other times of the year.  
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11.  Implementation  
Success of the PCBs TMDL requires an adaptive management approach to implementation 
actions. Adaptive implementation is a cyclical process in which TMDL plans and actions are 
regularly assessed for their achievement of water quality standards (NRC, 2001). Adaptive 
implementation simultaneously makes progress toward achieving water quality standards 
through implementing actions while relying on monitoring and experimentation to reduce 
uncertainty and refine future implementation actions. 
 
The adaptive implementation process consists of the development of a plan that includes early 
implementation actions based on existing knowledge that have a reasonable probability of 
success and an overview of options for future actions. For PCBs in the Bay, the immediate or 
early implementation actions are not expected to completely eliminate the Bay impairment. 
Therefore, future actions must be evaluated based on continued monitoring and response to the 
early implementation actions, as well as based on well-designed studies used for model 
refinement.  
 
This implementation plan includes three general implementation categories: control of external 
loadings of PCBs to the Bay, control of internal sources of PCBs within the Bay, and actions to 
manage risks to Bay fish consumers. In addition, the monitoring section describes monitoring 
required to measure attainment of the numeric target, water quality objectives and to measure 
implementation progress towards attainment of the load and wasteload allocations. The 
adaptive implementation section describes the method and schedule for evaluating and 
adapting the TMDL and implementation plan as needed to assure water quality standards are 
attained based on new information, studies to fill information gaps, and tracking and evaluation 
of actions.  

11.1. External Sources 
The following sections outline the proposed approach to adaptive implementation for mass 
reductions of PCBs loads from external sources. 
 
Direct Atmospheric Deposition 
There is a net removal of PCBs from the Bay through the atmosphere and consequent air-borne 
transport. No foreseeable actions can be taken to accelerate this loss of PCBs from the Bay. In 
the long-term, this loss will diminish as PCBs mass in the Bay is reduced and the numeric target 
is attained. A reevaluation of PCBs input and loss from the atmosphere may be needed in the 
future as part of reevaluation of the long term fate and transport of PCBs in the Bay, or if current 
implementation actions do not cause a rapid enough trend towards attainment of the target. 
 
Central Valley Watershed 
Sediments entering the Bay from the Central Valley have lower PCBs concentrations than in-
Bay sediment, and major PCBs mass loading events that occur during episodic high flow events 
mostly flow directly out of the Bay through the Golden Gate. There are very limited locations 
with PCBs impairment of waters within the Central Valley watershed. The allocation will be 
attained through anticipated natural attenuation of PCBs in the Central Valley watershed.   
Verification of ongoing loads and load reductions will be a regular component of the Regional 
Monitoring Program. 
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Municipal and Industrial Wastewater Dischargers  
Wasteload allocations for municipal and industrial wastewater discharges reflect current PCBs 
loads. Loads are expected to diminish as sources of PCBs to wastewater treatment systems 
diminish over time. Wasteload allocations will be implemented through NPDES permits that 
require implementation of best management practices (BMPs) to maintain optimum treatment 
performance for solids removal and to identify and manage controllable sources. Developing 
effluent limits for PCBs that accurately reflect treatment system performance require a 
substantial data set that accounts for system variability of a difficult to measure pollutant that is 
present at very low levels (See Section 5.2). The primary PCBs treatment mechanism is solids 
removal, and as such, ongoing attainment of suspended solids effluent limits provides a 
surrogate indicator of PCBs control. In addition to maintaining optimum solids removal 
performance, wastewater dischargers should evaluate whether there are any controllable 
sources of PCBs to their systems (e.g., industrial uses of equipment that contain PCBs).  
 
Effluent limits in NPDES permits will be based on current performance; however, it’s not feasible 
to calculate such limits as this time. The wasteload allocations were derived from a limited data 
set used to estimate the total PCBs annual load to San Francisco Bay from all wastewater 
discharges. The data set was limited due to the technical difficulty and associated costs of 
measuring very low concentrations of PCBs in wastewater. Furthermore, the individual 
allocations, which were based on each facility’s fraction of the total yearly wastewater 
discharged to the Bay, do not represent actual performance of individual dischargers. 
Consequently, implementation of the individual wasteload allocations as effluent limits is not 
feasible at this time. NPDES permits will require individual facility’s to collect data in order to 
calculate daily or monthly average effluent limits that are consistent with the annual load 
allocations, and possibly recalculation of individual wasteload allocations based on these data. 
However, calculation of these limits is not feasible at this time. Implementation of the wasteload 
allocations is further complicated by the lack of a low-detection level analytical method that can 
be used for compliance determinations. The level of quantification achievable with the 
regulatory analytical methods promulgated under 40 CFR 136 (US EPA Method 608) is 0.5 
µg/L. Accordingly, compliance with effluent limits in NPDES permits will be determined using 
this approved method.  
 
NPDES permits will require quantification of PCBs loads using a lower detection level method 
such as Method 1668A. This method was used to derive the loading estimates that are the 
basis of the allocations. However, as noted above, there are technical difficulties and high 
analytical costs ($1,000 to $1,200 per sample) associated with measuring very low 
concentrations of PCBs in wastewater. Another complication is that the daily, monthly, and even 
annual variability of PCBs in wastewater is unknown. Consequently, calculation of limits that 
account for variability may require several years of data. Also, if individual performance data 
result in effluent limits that are not consistent with individual wasteload allocations established 
with this TMDL, then the Water Board will take action to revise the individual allocations as part 
of the adaptive implementation plan.  
 
We also propose a separate wasteload allocation for discharges associated with urban 
stormwater runoff treatment via municipal wastewater treatment systems. This allocation will be 
implemented through a permit that will allow municipal wastewater dischargers to apply for a 
portion of this reserved allocation. Although we recognize that the capacity and opportunity for 
existing systems to receive stormwater runoff may be limited, we expect that there will be 
strategic opportunities to do so. 
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In addition to controlling PCBs sources and discharges, municipal and industrial wastewater 
dischargers will be required to support actions to manage the health risks associated with the 
consumption of PCBs-contaminated Bay fish by people that recreationally fish, and to conduct 
or cause to be conducted monitoring, and studies to fill critical data needs identified in the 
Adaptive Implementation section.  
 
Stormwater Runoff 
The stormwater runoff wasteload allocations shown in Table 22 will be implemented through 
NPDES stormwater permits issued to urban runoff management agencies. The stormwater 
runoff allocations implicitly include all current and future permitted discharges, not otherwise 
addressed by another allocation, and unpermitted discharges within the geographic boundaries 
of urban runoff management agencies including, but not limited to, California Department of 
Transportation (Caltrans) roadway and non-roadway facilities and rights-of-way, atmospheric 
deposition, public facilities, properties proximate to stream banks, industrial facilities, and 
construction sites.  
 
Substantial load reductions are required to attain wasteload allocations. In addition to reductions 
due to natural attenuation, urban runoff management agencies can reduce PCBs loads by 
preventing PCBs sources from contaminating sediment or by reducing the amount of 
contaminated sediment discharged to the bay. Urban runoff management agencies can prevent 
contamination through various source control and pollution prevention activities, including 
remediation of on-land PCBs contaminated soils and control of releases of PCBs from electrical 
or other equipment, building materials and waste during demolition/remodeling, or other 
sources. In addition, urban stormwater PCBs loads can be reduced through capture, detention, 
and removal of highly contaminated sediment, and possibly by urban storm water treatment, 
including routing of PCBs contaminated runoff to wastewater treatment systems. Substantial 
infrastructure improvements are expected to result from implementation of construction and new 
development runoff permit requirements. These requirements, which promote controls such as 
planting vegetative buffers around impervious surfaces, may effectively control urban sediment 
discharges. Many of these actions also have the potential benefit of reducing other particle-
associated pollutant loads in addition to PCBs.  
 
Remediation of on-land PCBs-contaminated soils and effective PCBs prevention or removal 
infrastructure improvements will take several years to pilot test, evaluate, and then plan, design 
and implement on a scale sufficient to substantially reduce PCBs loads. As such, we propose a 
20-year schedule for attaining the wasteload allocations.  Requirements in each NPDES permit 
issued or reissued and applicable for the five-year term of the permit will be based on an 
updated assessment of best management practices, and control measures intended to reduce 
PCBs in urban runoff to the maximum extent practicable. This is consistent with the Water 
Board’s phased approach towards attainment of water quality objectives in waters that receive 
stormwater discharges from urban areas described in Section 4.8 of the Basin Plan.  
 
There are already efforts underway to gain insights regarding opportunities for load reductions. 
NPDES permit requirements will call for progressive implementation of PCBs control measures. 
Specific best management practices (BMPs) and control measures to be considered include:  

• Abatement of PCBs in runoff from areas with elevated PCBs in soils/sediments 
o Investigate on-land PCBs contaminated soils and/or sediments – PCBs are a known 

historical contaminant in soils and sediments throughout the region, both in private and 
public properties, and public rights-of-ways. Although many contaminated sites have 
undergone remediation, it is likely that PCBs contaminated sites remain and continue to 
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contribute PCBs to stormwater.  Stormwater runoff management agencies are expected 
to conduct, or cause to be conducted by other agencies or responsible parties, 
identification of on-land sites with PCBs contamination, such as private properties, public 
rights-of-ways, and stormwater conveyances. Stormwater runoff management agencies 
would be expected to report investigation results, including identifying potentially 
contaminated properties and/or responsible parties to the Waterboard and/or DTSC, 
and/or in some instances to local agencies with authority to conduct oversight of 
hazardous materials. The Waterboard, DTSC, or local agency would be expected to 
follow up on further investigation and oversee any necessary abatement. 

o Improve system design, operation, and maintenance to increase fine sediment– PCBs 
are mainly transported within the stormwater conveyances attached to sediments. Many 
routine maintenance BMPs exist and are currently in use to control the discharge of 
sediments to the Bay from urban stormwater runoff, such as storm drain inlets, detention 
basins and street sweeping. Urban runoff management agencies are expected to 
implement increased routine sediment control measures within the stormwater 
conveyances in locations that will result in increased reduction of PCBs loads. 

o Strategic runoff treatment retrofits – There are many sediment control BMPs, such as 
sand (or other media) filtration devices or multi-chamber treatment trains, that have not 
been evaluated or implemented for their ability to reduce PCBs loads in urban 
environments. As such, urban runoff management agencies are expected to investigate 
and implement as necessary new sediment treatment control measures within 
stormwater conveyances. 

o Urban stormwater runoff treatment via municipal wastewater treatment systems – 
Opportunities to route dry weather and/or wet weather flows from storm drain systems to 
wastewater systems should be investigated, pilot tested, and implemented where 
feasible. This includes consideration of dry weather flows, including possible street 
washing flows, and wet weather flows, particularly first flush flows. 

 
• Abatement of PCBs in runoff from all areas 

o Control/oversee removal and disposal of PCBs-containing equipment – PCBs-containing 
equipment remains in use with varying degrees of regulatory oversight depending on 
equipment type and PCBs concentration. Containment of the PCBs varies depending on 
equipment uses and regulatory oversight. These materials may therefore be released to 
the environment and enter stormwater conveyances. As such, urban runoff management 
agencies are expected to conduct industrial inspections to identify and cause 
replacement of PCBs-containing equipment remaining in the urban environment.  

o Control/manage removal and disposal of PCBs from building materials and waste during 
demolition/remodeling – PCBs-containing building materials remain in use with little 
regulatory oversight. With aging, or construction or demolition activities, these materials 
may be released to the environment and enter stormwater conveyances. As such, urban 
runoff management agencies are expected to conduct or cause to be conducted a 
program to manage PCBs in building materials through their inspection programs.  

 
These BMPs and control measures are expected to be implemented in phases as NPDES 
permits are issued and reissued. In the first five-year permit term, stormwater permittees will be 
required to implement control measures on a pilot scale to determine their effectiveness and 
technical feasibility. Permit requirements will include the following: 
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• Ensure that industrial inspectors can identify PCBs or PCB-containing equipment during 
inspections. 

• Conduct pilot studies to evaluate the presence of PCBs in building materials (e.g. caulks 
and adhesives) and develop BMPs to prevent PCBs from being released into the 
environment during building demolition and renovation. 

• Conduct pilot studies to develop and implement best management practices (BMPs) and 
control measures where areas where elevated PCBs are detected in storm drain sediments, 
e.g., street cleaning, on-site treatment, investigate on land PCBs-contaminated soils and/or 
sediments and diversion of stormwater for treatment by wastewater treatment facilities.  

• Evaluate the effectiveness of the BMPs and control measures and any environmental 
impacts associated with their implementation as part of the pilot studies.  

 
The second five-year term permit requirements will be based on the knowledge gained during 
the first permit term and will call for strategic implementation of the BMPs and control measures 
identified as effective and that will not cause significant adverse environmental impacts based 
on the pilot studies conducted during the first permit term. The second term permit will also 
require development of a plan to fully implement control measures that will result in attainment 
of allocations, including an analysis of costs, efficiency of control measures and an identification 
of any significant environmental impacts.  
 
Subsequent permits will include requirements and a schedule to implement technically feasible, 
effective and cost efficient control measures to attain allocations. If as a consequence, 
allocations cannot be attained, the Water Board will take action to review and revise the 
allocations and these implementation requirements as part of adaptive implementation. 
 
In addition to controlling PCBs sources and discharges, urban stormwater management 
agencies will be required to develop and implement a monitoring system to quantify PCBs loads 
and the loads reduced through treatment, source control and other actions. The current limited 
monitoring of PCBs loads from local tributaries by the RMP is not sufficient to quantify PCBs 
loads from urban stormwater runoff and the loads reduced from urban stormwater runoff control 
actions. The Water Board will encourage and accept a region-wide design via augmentation of 
the current RMP as a means of developing and implementing the required PCBs loads 
monitoring. 
Urban stormwater management agencies will also be required to support actions to manage the 
health risks of consuming PCBs-contaminated Bay fish; and conduct or cause to be conducted 
monitoring, and studies to fill critical data needs identified in the Adaptive Implementation 
section. 
 
Urban runoff management agencies have a responsibility to oversee various discharges within 
the agencies’ geographic boundaries. However, if it is determined that a source is substantially 
contributing to PCBs loads to the Bay or is outside the jurisdiction or authority of an agency the 
Water Board will consider a request from an urban runoff management agency which may 
include an allocation, load reduction, and/or other regulatory requirements for the source in 
question. 
 
Urban Stormwater Runoff Treatment by Municipal Wastewater Dischargers 
Routing of urban stormwater runoff through municipal wastewater treatment facilities is a means 
of reducing PCBs, and other particle-associated pollutant loads to the Bay. The wasteload 
allocation for stormwater runoff treatment via municipal wastewater treatment systems provides 
an incentive to implement this control measure.  As described previously, proposed 
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implementation requirements for municipal wastewater and urban stormwater runoff discharges 
include investigating the feasibility and PCB-removal efficiency of intercepting and routing and 
treating urban stormwater runoff via wastewater treatment systems, and implementing this 
control measure where feasible.  
 
A wastewater discharger that accepts urban stormwater runoff will be provided an augmentation 
of its individual wasteload allocation that accounts for the resulting load increase. The Water 
Board will consider either amending individual NPDES permits or adopting a separate NPDES 
permit as an implementing mechanism for this wasteload allocation that would allow wastewater 
dischargers opportunity to apply for a portion of this wasteload allocation to account for an 
increase in load associated with treating urban stormwater runoff.  

11.2. Internal Sources 
Internal sources of PCBs have not been allocated a load. However, we expect reductions in the 
mass of PCBs from these source categories based on sediment removal activities or other 
treatment controls. Reduction of the in-Bay PCBs mass will help accelerate the recovery of the 
Bay from its current impairment, by driving the overall sediment PCBs concentration towards the 
sediment concentration goal of 1 µg/kg. 
 
The following sections outline the proposed adaptive implementation approach to control 
internal sources of PCBs.  
 
In-Bay PCB-Contaminated Sites 
A number of former and current on-shore industrial and military facilities, and associated PCBs-
contaminated in-Bay sediments, exist throughout the Bay. Data are not available for every site 
to determine whether it is currently discharging to the Bay or contributing significantly to the 
impairment of the Bay. The State Board adopted a statewide Consolidated Cleanup Plan (Water 
Code Section 13394) in 2004. Some of the sites listed in Table 12 of this report are identified in 
the Statewide Consolidated Cleanup Plan. While past and/or current loads of PCBs from these 
sites to the Bay are difficult to quantify, potentially bioavailable PCBs in off-shore sediments 
pose a threat to human health and the environment. As such, cleanup of these sites is a Water 
Board priority and many cleanups are underway. The Water Board will maintain an inventory of 
contaminated sites (see Table 12) and continue to set priorities for investigating and 
remediating the sites. Prioritization of contaminated sites may result in identifying sites where 
additional information is needed to determine future actions, as well as sites where sufficient 
information is available to determine the need for no further actions. Our initial screening 
focused on identification of in-Bay sites where sediment PCBs concentrations exceeded 180 
ug/kg (Table 23). The Water Board will coordinate clean-up actions with U.S. EPA and the 
Department of Toxic Substances Control, and issue clean-up orders as necessary. Table 23 
provides the status of cleanup at these sites.  
 
The proposed approach to cleanup PCBs contaminated sites is consistent with existing efforts. 
This TMDL will not result in new requirements for selecting site clean-up levels and remedial 
options. Rather, setting of clean-up levels at contaminated sites will continue to follow current 
guidance (e.g. DTSC, 1996; USEPA, 1997c; USEPA, 1998) and continue to be derived on a 
site- specific basis. The sediment goal derived in this TMDL is not a de facto clean-up level for 
contaminated sites not should it be interpreted as an applicable or relevant and appropriate 
requirement (ARAR), or a to be determined (tbd) ARAR, rather it represents the desired 
conditions that when achieved throughout the Bay will result in attainment of beneficial uses of 
the Bay.  
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Table 23- In-Bay PCBs Contaminated Sites 

In-Bay contaminated site remediation Lead Agency Status 
   
Work Completed   

Emeryville Crescent  Water Board Completed 
Oyster Point/Shearwater (20,100 cyds removed) Water Board Completed  
Peyton Slough Water Board Completed 
Redwood City Harbor  USACE Completed 
Former Hamilton Army Airbase – Coastal Salt Marsh Water Board  Completed 

Work In Progress   

Yosemite Slough Channel Water Board  Site Investigation 
Alameda Naval Air Station Seaplane Lagoon  U.S. EPA Record of Decision 
Hunter’s Point Shipyard U.S. EPA Feasibility Study in preparation 
Moffett Field/NASA Ames-Site 25 U.S. EPA Feasibility Study in review 
Oakland Army Base  DTSC  
Richmond Harbor/Potrero Point  DTSC  

Stege Marsh  DTSC PCBs Interim Removal Action 
completed under Water Board lead 

   

Work Not Started   

Cerrito Creek   
Cordonices Creek   
Guadalupe Slough   
Mission Creek   
Oakland Harbor    
Richardson Bay   
San Francisco Airport    
San Leandro Bay   
Vallejo Ferry Terminal    
   
 
 
Contaminated site investigations and evaluation of remedial activities will occur due to existing 
regulations whether or not called for in this TMDL. Parties responsible for PCBs contaminated 
sediment sites will continue to be required to gather the following information: 
 

1. Estimate the pre-cleanup and post-cleanup vertical and lateral extent of PCBs in Bay 
sediments; 

2. Estimate the pre-cleanup and post-cleanup mass of PCBs in Bay sediments; 
3. Quantify rate(s) of sediment accretion, erosion or natural attenuation; 
4. Implement on-land source control measures, if necessary, to ensure that on-land 

sources of PCBs do not further contaminate in-Bay sediments; 
5. Evaluate, post-cleanup, the residual risks to humans and wildlife; 
6. Support actions to reduce the health risks of people who consume PCBs-contaminated 

San Francisco Bay fish; 
7. Conduct or cause to be conducted studies to fill critical data needs identified in the 

Adaptive Implementation section. 
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If not already completed, these requirements will be incorporated into individual site cleanup 
plans within five years of the effective date of this TMDL, with full implementation of the actions 
within ten years of the effective date of this TMDL or as agreed to in the individual site cleanup 
plan.  
 
Navigational Dredging 
Maintenance dredging involves the removal of sediments from navigation channels and the 
disposal of this sediment at different permitted sites. Dredged sediment from the Bay can be 
disposed of at upland sites, at in-Bay disposal sites, or at a deep-ocean disposal site 
(USEPA/USACE, 1999a; USEPA/USACE, 1999b). The Long Term Management Strategy for 
the Disposal of Dredged Material in the San Francisco Bay Region (LTMS) seeks to reduce the 
total volume of in-Bay disposal from about 2,000,000 cubic yards per year (yd3/yr) to 
approximately 1,000,000 yd3/yr within about 10 years (USACE, 2001). The lower in-Bay dredge 
material disposal will result in a net removal of PCBs from the Bay. 
 
In order to ensure that buried PCBs are not being spread out through the Bay via dredge 
material disposal at dispersive sites, sediments disposed of in Bay should have total PCBs 
concentrations no greater than that in ambient surface sediments in the Bay. To provide this 
assurance, we propose that the PCBs concentration in dredged material disposed of in the Bay 
not exceed the 99th percentile total PCBs concentration of the previous 10 years of Bay surface 
sediment samples collected through the RMP (excluding stations outside the Bay like the 
Sacramento River, San Joaquin River, Guadalupe River and Standish Dam stations). Prior to 
disposal, the material should be sampled and analyzed according to the procedures outlined in 
the 2001 U.S. Army Corps of Engineers document “Guidelines for Implementing the Inland 
Testing Manual in the San Francisco Bay Region.” All in-Bay disposal of dredged material shall 
comply with the Dredging and Disposal of Dredged Sediment program described in Section 4.20 
of the Basin Plan and the Long Term Management Strategy for the Disposal of Dredge Material 
in San Francisco Bay.  
 
In addition to controlling PCBs sources and discharges, dredged material dischargers will be 
required to support actions to reduce the health risks of people consuming PCBs-contaminated 
Bay fish, and to conduct or cause to be conducted studies to fill critical data needs identified in 
the Adaptive Implementation section.  

11.3. Risk Management 
Load reductions and consequent attainment of the numeric target to support fishing in the Bay 
as a beneficial use will take time to achieve. However, there are actions that should be 
undertaken immediately to help manage the risk to consumers of PCBs-contaminated fish. The 
Water Board will work with the California Office of Environmental Health Hazard Assessment, 
the California Department of Toxic Substances Control, the California Department of Health 
Services, and dischargers to pursue risk management strategies. The risk management 
activities will include the following:  
• Investigate and implement actions to address public health impacts of PCBs in San 

Francisco Bay/Delta fish, including activities that reduce actual and potential exposure of 
and mitigate health impacts to those people and communities most likely to be affected by 
PCBs in San Francisco Bay caught fish, such as sport and subsistence fishers and their 
families; 
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• Provide multilingual fish-consumption advice to the public to help reduce PCBs exposure 
through community outreach, broadcast and print media, and signs posted at popular fishing 
locations; 

• Regularly inform the public about monitoring data and findings regarding hazards of eating 
PCBs-contaminated fish; and 

• Perform special studies needed to support health risk assessment and risk communication.  

11.4. Critical Data Needs 
Data and other information are needed to assess both the progress toward attainment of the 
numeric fish tissue target and to inform the adaptive implementation of the TMDL. Dischargers 
will therefore be required to support the following studies to fill critical data needs. 
 

• PCBs mass budget modeling and food web model improvements – Model refinements 
are needed to improve our ability to predict recovery rates of the Bay from impairment by 
PCBs, and to help focus implementation actions on those with the most potential for 
success. Better models could lead to a recalculation of the TMDL, and revised load and 
wasteload allocations. The TMDL will be revised if improved models predict that the 
current TMDL will not result in attainment of the fish tissue target. Improved models will 
also help evaluate whether implemented actions are effective and sufficient, and could 
direct the need for different or expanded implementation action. Models are also needed 
to improve our understanding of the role in-Bay PCBs-contaminated sites play in the 
Bay’s recovery. 

• Rate of natural attenuation of PCBs in the Bay environments – Natural attenuation is a 
component of the implementation of the TMDL. Attenuation rates greatly affect model 
prediction of recovery of the Bay from PCBs impairment. A better understanding of local 
rates of natural attenuation is needed in order to predict with more certainty the recovery 
time of the Bay, and to inform whether more, less or different implementation actions are 
needed. A refined understanding of the PCBs natural attenuation rate in water and 
sediment could lead to revised load and wasteload allocations.  Specifically, load 
allocations to the Central Valley and navigational dredging currently rely on natural 
reduction of PCBs and new findings could result in load reduction actions 
implementation.  

11.5. Monitoring 
Monitoring is needed to demonstrate progress toward attainment of allocations and the numeric 
target. The discharger-funded RMP currently monitors PCBs in San Francisco Bay fish, 
sediments, and water. The Water Board will call on dischargers to support the RMP to monitor 
PCBs in fish (as specified in the numeric target), in sediments and water, at a spatial scale and 
frequency to track trends in the decline of PCBs and to demonstrate attainment of the numeric 
fish tissue target and sediment concentration goal. Monitoring will provide information on the 
progress in attaining the TMDL target, and therefore the success of actions implemented. Long 
term data are needed to verify the recovery rate of the Bay, and compare this with a model 
predicted recovery rate. These efforts will also inform whether the actions implemented are 
effective in reducing PCBs to the TMDL target or whether further actions are required. A refined 
understanding of long term PCBs concentration trend data in water, sediment and biota could 
lead to a recalculation of the TMDL, and revised load and wasteload allocations. 
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Monitoring of load allocations to demonstrate progress towards attainment shall be conducted 
by municipal and industrial wastewater dischargers and by urban runoff stormwater agencies. 
The RMP also conducts regular monitoring of PCBs loads from the Central Valley and some 
limited monitoring of PCBs loads from local tributaries. The current limited monitoring of PCBs 
loads from local tributaries by the RMP is not sufficient to quantify PCBs loads from stormwater 
runoff or the loads reduced from urban stormwater management control actions. As described in 
the discussion of implementation of Central Valley allocations, the Water Board will also call on 
dischargers, via the RMP, to verify ongoing loads and load reductions to allow evaluation of 
trends in the loads of PCBs from the Central Valley watershed and to confirm that loads are 
being reduced due to natural attenuation. 

11.6. Adaptive Implementation 
Adaptive implementation entails taking immediate actions commensurate with available 
information, reviewing new information as it becomes available, and modifying actions as 
necessary based on the new information. Taking immediate action allows progress to occur 
while more and better information is collected, and the effectiveness of current actions is 
evaluated (NRC, 2001). In this manner, this TMDL will be implemented in phases starting with 
actions described in each source category, risk management, monitoring, and critical data 
needs section above with subsequent modifications and phases based on improved knowledge 
of PCBs sources, control measures, and fate in the environment. In particular, there are four 
principal ongoing activities that may necessitate TMDL adaptation.  
 
First, the ongoing monitoring being conducted through the Regional Monitoring Program will 
allow us to improve our understanding of the rate of natural attenuation and recovery and our 
understanding of patterns of PCB concentrations in tissue and sediment.  Interpretation of these 
data may result in improved ways of expressing TMDL targets or of evaluating them using 
monitoring data. 
 
Second, there are ongoing efforts to improve understanding of the fate and transport of PCBs in 
the Bay and to model the relevant biological, physical and chemical processes. Improved 
modeling capabilities combined with bathymetric and sediment core data allow us to better 
predict how the Bay will respond to management actions and changing conditions. This will, in 
turn, inform the need to adapt implementation schedules. 
 
Third, we will continue to pursue clean-up of in-Bay contaminated sites. By evaluating the 
degree to which in-Bay contaminated sites can be remediated and evaluating the resultant 
impact on PCB levels in the Bay and its biota, we will gain valuable insights relevant to 
determining the pace at which the beneficial uses of the Bay will be restored. 
 
Last, the success of the TMDL depends in large part on concerted efforts to locate and evaluate 
opportunities to control on-land PCB sources and the PCB load conveyed to the Bay via urban 
stormwater runoff.  The progressive approach for addressing this challenge is described in the 
stormwater runoff implementation section above in more detail. 
 
We will be assessing progress in each of these four areas on a continuing basis to determine if 
the quantity and quality of emerging information are sufficient to warrant adaptation of the 
TMDL.   
 
The Water Board will adapt the TMDL and implementation plan to incorporate new and relevant 
scientific information such that effective and efficient measures can be taken to achieve the 
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TMDL allocations and numeric fish tissue target. The Water Board, via an annual report by 
Water Board staff on TMDL implementation progress, will evaluate new and relevant information 
from implementation actions, monitoring, special studies, and scientific literature. Within ten 
years of the effective date of the TMDL, any necessary modifications to the targets, allocations, 
or implementation plan will be incorporated into the Basin Plan. The Water Board will make new 
information available to the public and will allow opportunities for public participation regarding 
the results of the periodic review of the TMDL, attainment of load allocations, attenuation of 
PCBs, or revised TMDL derivations. 
 
The Water Board will adapt the TMDL and implementation plan to incorporate new and relevant 
scientific information such that effective and efficient measures can be taken to achieve the 
allocations and numeric fish tissue target. The Water Board staff will present an annual progress 
report to the Water Board on implementation of the TMDL that includes evaluation of new and 
relevant information that becomes available through implementation actions, monitoring, special 
studies, and scientific literature, and within ten years of the effective date of the TMDL, the 
Water Board will consider amending the PCBs TMDL and implementation plan as necessary to 
ensure attainment of water quality standards in a timely manner while considering the financial 
and environmental consequences of new control measures. 
 
In particular, achievement of the allocations for stormwater runoff, which is projected to take 20 
years, will be challenging. Consequently, the Water Board will consider modifying the schedule 
for achievement of the load allocations for stormwater runoff provided that dischargers have 
complied with all applicable permit requirements and all of the following have been 
accomplished relative to that source category or discharger: 
 
• A diligent effort has been made to quantify PCBs loads and the sources of PCBs in the 

discharge;  
• Documentation has been prepared that demonstrates that all technically and economically 

feasible and cost effective control measures recognized by the Water Board as applicable 
for that source category or discharger have been fully implemented, and evaluates and 
quantifies the comprehensive water quality benefit of such measures; 

• A demonstration has been made that achievement of the allocation will require more than 
the remaining ten years originally envisioned; and  

• A plan has been prepared that includes a schedule for evaluating the effectiveness and 
feasibility of additional control measures and implementing additional controls as 
appropriate.  
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12. Regulatory Analyses 
This section provides the regulatory analyses required to adopt the Basin Plan 
amendment to establish the PCBs TMDL. It includes a discussion of the results of an 
environmental impact analysis and a discussion of economic considerations. The 
environmental impact analysis is required under the California Environmental Quality Act 
(CEQA) when the Water Board adopts a Basin Plan amendment under the Water 
Board’s certified regulatory program (California Public Resources Code § 15251 [g]). 
The environmental analysis also satisfies Public Resources Code § 21159 which applies 
when adopting rules or regulations requiring installation of pollution control equipment, 
compliance with a performance standard, or treatment requirement. It evaluates the 
reasonably foreseeable environmental impacts of the methods of compliance with the 
implementation plan in Section 11, and describes the reasonably foreseeable and 
feasible mitigation measures that could be used to reduce significant environmental 
impacts. The discussion of economic considerations is provided in accordance with 
Public Resources Code § 21159 [a] [3] [c] which requires an analysis of economic 
factors related to costs of implementation of the new rules or regulations. This Staff 
Report, including the CEQA checklist and these analyses, constitute a substitute 
environmental document.  
 
The results of the assessment of environmental impacts and economic considerations 
show that the Basin Plan amendment is not likely to result in long-term, significant 
impacts and will not cause immediate, large scale expenditures by the entities required 
to implement the PCBs TMDL. Many of the actions identified in the Basin Plan 
amendment to implement the PCBs TMDL are built on existing efforts to improve 
management of urban runoff, treatment of wastewater, and to remediate upland and in-
Bay PCBs-contaminated sites. Many of the actions will be implemented in a phased 
manner after pilot studies are conducted to evaluate those specific BMPs or control 
measures that are effective both from a load reduction perspective and from a cost 
perspective.  This section analyzes environmental impacts for many of the potential 
individual projects that may be developed to implement the PCBs TMDL to the extent 
such impacts can be identified at this time. At such time as individual projects are 
proposed, the impacts of those individual projects will be evaluated as to location, 
specific technologies, size, quantity, feasibility and any mitigation necessary to address 
the identified environmental impacts. These project specific impacts are too speculative 
to evaluate at this time. We anticipate that these projects would be required to mitigate 
any potential environmental impacts. Mitigation measures that are both feasible and 
already in common use as standard industry practice, are discussed in this analysis of 
environmental impacts and are expected to reduce all potentially significant impacts to 
less than significant levels. 

12.1. Environmental Impact Analysis: CEQA Compliance 
The Water Board is the lead agency responsible for evaluating the potential 
environmental impacts of the proposed Basin Plan amendment to establish the PCBs 
TMDL and implementation plan for San Francisco Bay. To accomplish this evaluation, a 
standard CEQA checklist was prepared (Appendix A) along with an explanation of the 
results of the analysis. It includes a discussion of the potential environmental impacts as 
well as mitigation measures that would be used to eliminate or reduce the impacts. 
Because the Water Board cannot mandate adoption of any specific compliance method, 
the analysis provided here should be viewed as comparable to a Tier 1 environmental 
impact review. It does not and cannot present detailed analysis of project-specific 
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impacts at specific locations in the San Francisco Bay watershed, since such projects 
have yet to be defined, and thus, any analysis would be speculative at this time. Our 
assessment evaluates likely impacts of reasonably foreseeable means of compliance 
and the reasonably foreseeable mitigation measures that would reduce any potentially 
significant impacts. 

12.2. Project Description 
Sections 2.2 and 3. of this Staff Report present the project definition, objectives and 
environmental setting that provide the basis for the CEQA evaluation. The project is 
composed of a Basin Plan Amendment that includes a TMDL of 10 kg/yr for San 
Francisco Bay based on a numeric target for fish tissue (10 ug/kg) protective of human 
health and wildlife beneficial uses and allocates the TMDL among the various external 
sources. This target is based on evaluating the lifetime incremental cancer risk of one in 
a 100,000 for an adult recreational sport fisher. It is derived from assuming a 70 kilogram 
person, consuming on average 32 grams of fish caught in San Francisco Bay per day, 
over a lifetime of 70 years. The fish consumption rate of 32 g/day is based on a San 
Francisco Bay survey (SFEI 2000a). This consumption rate represents the 95th 
percentile upper bound estimate of consumption for local sport fish consumers based on 
their four-week recall of eating Bay caught fish. 
 
The Basin Plan amendment includes a plan to implement the TMDL using a phased 
approach, a monitoring program to evaluate progress towards achievement of the target, 
and a plan and schedule for additional studies to improve the technical understanding 
relevant to the PCBs TMDL and implementation plan. It also requires reviewing progress 
toward meeting targets, implementing actions, and evaluating continued appropriateness 
and effectiveness of actions. The phasing of the implementation plan involves 
conducting pilot studies and/or feasibility studies for some actions, prior to requiring 
those actions to be undertaken. The proposed implementation schedule also provides a 
realistic timeframe in which to complete the tasks required by the TMDL and a timeframe 
to evaluate the need for modifications to the TMDL and the implementation plan. 
 

12.3.  Project Objectives 
The primary objective of the project is to achieve the PCBs fish tissue target specified by 
the TMDL in order to restore the currently impaired beneficial use of commercial and 
sport fishing in the Bay.  
 
The objectives of the project with respect to PCBs, which are most relevant to the 
analyses of environmental impacts and alternatives, are listed below (the entire list is 
found in Section 2.2): 
 
• Attain numeric PCBs water quality criteria and the bioaccumulative narrative water 

quality objective established for the Bay in as short a time frame as feasible. 
• Protect beneficial uses of the Bay related to sport fishing and wildlife. 
• Provide interim risk management programs to protect recreational sport fishing 

anglers.  
• Set target(s) to attain relevant water quality objectives in all parts of the Bay. 
• Avoid imposing regulatory requirements more stringent than necessary to meet the 

targets designed to attain water quality standards. 
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• Reduce loading of PCBs to the Bay from external sources. 
• Comply with the Clean Water Act requirement to adopt a TMDL for a 303 (d) listed 

impaired water body. 
• Initiate actions to reduce PCBs discharges, while continuing to accommodate new 

information on PCBs fate in the environment. 

12.4.  Reasonably Foreseeable Methods of Compliance 
Implementation Plan requirements not evaluated in this CEQA analysis 
Some of the TMDL implementation plan requirements of the Basin Plan amendment are 
not evaluated in this Section of the Report because they are requirements that do not 
cause a direct physical change in the environment or a reasonably foreseeable indirect 
physical change in the environment. Those requirements include evaluations of potential 
actions, monitoring, participation in additional research to fill critical data needs, and 
development of public outreach and human health risk management programs.  
 
Implementation Plan requirements evaluated in this CEQA analysis  
Implementation measures that are reasonably foreseeable methods of compliance that 
result in a physical change in the environment are reviewed in this analysis. An 
explanation of what is evaluated in this analysis is provided below and organized by 
source category. 
 
External Sources 
 
Wastewater and Stormwater Implementation 
The implementation plan for the TMDL is considered a phased plan because many of 
the actions necessary to achieve the TMDL allocations will require an evaluation as part 
of a pilot study or feasibility study prior to implementation.  Many of the actions that are 
required to achieve reductions in PCBs loading to the Bay will be required as part of an 
NPDES permit for municipal and industrial wastewater dischargers or stormwater runoff 
management agencies.  
 
The NPDES permit requirements for urban stormwater runoff would be implemented in a 
phased approach. The first five years of TMDL implementation are anticipated to include 
pilot studies that will test a variety of control measures in order to implement measures 
that will achieve load allocations in the most effective and cost-efficient manner. The 
second five-year permitting period will feature strategic implementation of those 
measures found to be effective through pilot testing conducted in the first permit term. In 
10 years, it is expected that the permit would require a schedule for full implementation 
of the technically practicable, effective and cost efficient BMPs and control measures to 
the maximum extent practicable. It is speculative at this time to identify specific individual 
projects that will be implemented based on the results of the pilot studies. Instead we 
have has compiled a general list of reasonably foreseeable compliance measures that 
may be considered as part of a pilot study or may eventually be implemented to attain 
the load allocations identified in the Basin Plan amendment for the external sources of 
municipal and industrial wastewater, and urban stormwater runoff.  
 
The general list of reasonably foreseeable means of compliance evaluated in this 
environmental impact analysis for these source categories include the following: 
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• Removal and disposal of PCBs-containing equipment 
• Removal and disposal of PCBs from building materials 
• Removal and disposal of PCBs residuals in sewer lines 
• Survey and remediation of contaminated soil or sediment in public rights-of-way, 

wastewater conveyances, and private properties 
• Increased street cleaning (includes sweeping or washing) 
• Storm drain and inlet maintenance (above and beyond normal practices) 
• Construction, operation, and maintainance of facilities/units to intercept, divert and 

treat storm water (e.g., on-site system retrofits including detention basins, infiltration 
basins, sand filters, bioretention drainage areas etc.) 

• Strategically routing/diverting stormwater to POTWs (i.e., municipal wastewater 
treatment plants) for treatment  

 
These measures are evaluated in this environmental analysis without much detail as to 
location, size or number, or location-specific feasibility, since they will be evaluated in 
the future as part of the pilot projects undertaken by the dischargers. BMPs and control 
measures to be evaluated as part of a pilot study include both potentially new activities 
as well as augmentation of existing actions. For example, the number and extent of 
projects to remove and dispose of PCBs-containing equipment and building materials 
containing PCBs is currently unknown. Storm drain maintenance and street cleaning are 
all conducted as part of normal municipal stormwater programs. They are included in 
this analysis because adoption of the PCBs TMDL may increase their frequency. 
 
Pilot studies will be required under a future NPDES stormwater permit to evaluate the 
feasibility of the construction, operation, and maintenance of new facilities to intercept, 
divert, and treat stormwater. Therefore, the number and locations of these projects are 
uncertain. No specific type of project is required, rather this is an implementation 
measure that could be selected if strategically feasible in some locations. The pilot 
studies are intended to analyze the environmental impacts of implementing these types 
of measures. 
 
No specific project to route stormwater to a wastewaster treatment plant is currently 
required. Studies are underway by the San Francisco Estuary Institute under funding 
from the State Water Resources Control Board to investigate opportunities, i.e., 
locations of PCB-contaminated stormwater runoff occurring in the vicinity of pump 
stations. Based on the results of these studies, pilot projects could be pursued by the 
stormwater management agencies or municipal wastewater treatment facilities. 
 
Central Valley 
No actions for the Central Valley watershed load allocations are required other than 
monitoring, and thus, there are no reasonably foreseeable compliance measures to 
evaluate here.  
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Internal Sources 
 
In-Bay Contaminated Hot Spots 
There are no load allocations to internal sources, therefore no new actions are explicitly 
required of any regulated party by this TMDL for in-Bay PCB-contaminated hot spots.  
Projects to remediate in-Bay PCB-contaminated sediments have been completed in 
some locations, are in-progress at others, and may occur in the future for sites identified 
in Table 23 of this Report.  
 
The environmental impacts of cleanup activities at some of the sites that were identified 
as part of the Bay Protection Toxic Cleanup Program were analyzed in a programmatic 
level environmental evaluation by the State Water Resources Control Board during 
development of the Consolidated Toxic Hot Spots Clean Up Plan (SWRCB, 2003) The 
environmental evaluation concluded that the action of adoption of the Consolidated 
Cleanup Plan by the SWRCB will not result in significant adverse impacts. Any adverse 
environmental effects that may occur due to remediation under the proposed Plan would 
be substantially the same as environmental effects of remediation if the Plan is not 
adopted. This is because the regulatory framework requiring remediation and the 
regulatory framework protecting the environment against adverse affects of remediation, 
are unchanged by the adoption of the proposed Plan. In other words, the Plan will 
neither affect the requirements for remediation nor the way in which the environment is 
protected against adverse effects through permitting, CEQA, Waste Discharge 
Requirements, Cleanup Orders, etc. This is also true in the case of this PCBs TMDL. 
 
Remediation of PCBs-contaminated hot spots may support attainment of the fish tissue 
target and TMDL, based on decreases in the mass of PCBs in localized in-Bay surface 
sediments.  Despite the fact that these actions are not required by this Basin Plan 
amendment, there may be a fair argument that such actions may occur due to the 
project or may receive greater attention and resources from state, federal or local 
agencies and thus the number of projects in an active stage at any given time may be 
accelerated, thus the environmental impacts of selected potential remedial alternatives 
that involve a potential physical change in the environment are evaluated in this section. 
This analysis is a general evaluation of environmental impacts that could occur due to 
remediation of PCBs contaminated sediment. A feasibility study is anticipated to be 
required prior to implementing any remedial alternative. Some potential remedial 
alternatives, such as monitored natural recovery, are not evaluated here because they 
do not involve a physical change in the environment. The fact that they are not evaluated 
in this report has no bearing on their potential effectiveness as a remedial alternative. 
 
Detailed clean-up plans would also require an assessment of environmental impacts that 
would be conducted by the lead agency at time of review and approval. These projects 
could be carried out under the authority of the Water Board, DTSC, US EPA, or in some 
cases local agencies. In each case, the lead agency is responsible for ensuring 
environmental impacts are avoided, minimized, and mitigated. 
 
The reasonably foreseeable means of compliance evaluated in this environmental 
impact analysis for this source category include the following: 
• Remediation of contaminated sediment with dredging and appropriate disposal 
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• Remediation of contaminated sediment with dredging, appropriate disposal, and 
capping of residual contamination in-situ 

 
Navigational Dredging 
There is no load allocated to navigational dredging, instead the TMDL implementation 
plan establishes a methodology to determine whether sediments dredged to support 
navigation could be disposed of in-Bay. Application of the methodology to navigational 
dredging project could result in less material being allowed to be disposed of in-Bay over 
time if the ambient concentration of PCBs in sediments decreases. A Basin Plan 
amendment adopted by the Water Board, and approved by State Board on November 6, 
2007, sets a long-term overall goal for in-Bay disposal of dredged material at designated 
in-Bay disposal sites at one mcy (or less) per year to be attained step-wise over a 12-
year period. This goal requires a reduction of in-Bay disposal. The environmental 
impacts of reductions in-Bay disposal were evaluated in the Long Term Management 
Strategy for Dredged Material Environmental Impact Statement/Programmatic 
Environmental Impact Report (US EPA 1996) and was identified as being more 
environmentally beneficial than allowing in-Bay disposal. Navigation dredged material 
not disposed of in-Bay is likely to be taken to the deep ocean disposal site. The 
environmental impacts of the implementation plan actions for navigational dredging are 
therefore not further evaluated in this analysis. 
 

12.5.  Regulatory Framework 
Agencies with permit review or approval authority over the implementation of reasonably 
foreseeable means of compliance include the following: 
 
San Francisco Bay Water Board 
Issues Clean Water Act Section 401 Water Quality Certifications required to conduct 
dredging or filling of waters of the U.S., including San Francisco Bay;  NPDES permits, 
WDRs and Cleanup and Abatement Orders for discharges that pollute or threaten to 
pollute surface or groundwater, and other orders as necessary to enforce the Porter 
Cologne Water Quality Control Act of 1969.  
 
Bay Conservation and Development Commission  
Permits actions subject to the San Francisco Bay Plan; issues consistency 
determinations with the Coastal Zone Act Reauthorization Amendments of 1990. 
 
The Department of Toxic Substances Control 
Issues orders in accordance with Chapter 6.8 of Division 20 of the California Health and 
Safety Code. 
 
U.S. Army Corps of Engineers  
Issues Clean Water Act section 404 permits for dredging and fill projects in navigable 
waters. 
 
U.S. Fish and Wildlife Service 
Conduct section 7 consultation for effects to listed federal species. 
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National Oceanic Atmospheric Administration/National Marine Fisheries Service 
(NOAA/NMFS) 
Conduct section 7 consultation for effects to migratory and endangered fish species 
 
California Department of Fish and Game 
Provide section 2081 consultation for effects to listed species. 
 
Municipalities/Counties 
Issue building and/or grading permits; enforce of noise ordinances 
  

12.6.  Environmental Checklist 
A significant impact is defined by CEQA as, “a substantial, or potentially substantial, 
adverse change in any of the physical conditions within the area affected by a project 
including land, air, water, minerals, flora, fauna, ambient noise, and objects of historical 
or aesthetic significance,” (14 CCR Title 14, Chapter 3, Article 20, Section 15382). Our 
analysis, prepared using the CEQA checklist (Appendix A), identified some potentially 
significant environmental impacts in the areas of air quality, biological resources, 
hydrology and water quality, noise and utilities and service systems. 
 
 
Mitigation Measures 
Although some potentially significant impacts have been identified, recommended 
mitigation measures, many of which are mandatory conditions of local, state, and federal 
regulations and permits (see Section 12.5, e.g., mitigation requirements of the Water 
Board’s 401 Water Quality permits) will eliminate entirely or reduce these impacts to a 
“Less than Significant with Mitigation Incorporated” level. As used in this analysis and as 
defined by CEQA (Article 20, Section 15370), mitigation can be divided into four types: 
 

1. Avoiding the impact altogether by not taking a certain action or part of an action. 
2. Minimizing impacts by limiting the degree or magnitude of the action and its 

implementation. 
3. Rectifying or eliminating the impact over time by preservation and maintenance 

operations during the life of the action. 
4. Compensating for the impact by replacing or providing substitute resources or 

environments. 
 
It is likely that all of these mitigation strategies will be used alone or in a variety of 
combinations to address specific impacts associated with individual projects developed 
as means of compliance with the Basin Plan amendment. 
 
It should be noted that the Water Board will not require any actions or projects to 
implement the PCBs TMDL that would lead to significant, permanent, negative impacts 
on the environment. Furthermore, we anticipate that all potentially significant 
environmental impacts will be mitigated to less-than-significant levels either through the 
Water Board’s regulatory and permitting authorities or under those of other agencies 
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with jurisdiction in relevant areas, such as U.S. Environmental Protection Agency (U.S. 
EPA), U.S. Fish and Wildlife Service (USFWS), NOAA/NMFS, Occupational Health and 
Safety Administration (OSHA), U.S. Army Corps of Engineers (USACE), California 
Department of Fish and Game (CDFG), California Department of Toxic Substances 
Control (DTSC), and San Francisco Bay Conservation and Development Commission 
(BCDC). 
 
Results of the Environmental Analysis 
The CEQA checklist (Appendix A) summarizes the results of the analysis of potential 
environmental impacts associated with the reasonably foreseeable means of compliance 
with the PCBs TMDL as proposed in the Basin Plan amendment. The standard CEQA 
rating system, which was used here, includes four designations of the level of 
significance. They are: Potentially Significant (PS), Less than Significant (LTS), Less 
than Significant with Mitigation Incorporated (LTSM), and No Impact (NI). Table 24 
presents those environmental impacts determined to be potentially significant before 
mitigation and the associated mitigation measures. A discussion of the environmental 
impact categories on the checklist, level of significance, and recommended mitigation 
measures follows the summary table. 
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Table 24-Summary of Potentially Significant Environmental Impacts and Mitigation Measures 

Reasonably Foreseeable 
Compliance Measures 

Evaluated 
 

Environmental 
Impacts 

Level of 
Significance 

Before 
Mitigation 

Mitigation Measures 
Level of 

Significance 
With 

Mitigation 
3. AIR QUALITY 
      3-B Contribute to Air Quality Violation 
 
On-Land 

• Construct, operate, and 
maintain facilities/units 
to intercept, divert, and 
treat stormwater  

• Remediation of PCBs-
contaminated soil or 
sediment from public 
rights-of-way, storm 
water conveyances, and 
private property 

• Increased Street 
Cleaning (washing 
and/or sweeping) 

• Storm drain and inlet 
maintenance 

• Strategically route 
stormwater to POTWs 
for treatment 

 
 
 
 
 
 
 
 
 

 
Impacts:  

• Short-term increase 
in particulates (PM-
10) from vehicle 
exhaust 

• Short-term increase 
in photo-chemical 
smog constituents 
from vehicle 
exhaust 

• Construction-
related dust 

• Diesel exhaust 
(nuisance odors) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
PS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
On-Land 

Implementation of established BMPs and site-
control measures to control and minimize dust 
include, but not limited to: 
• Spray down construction sites with water or 

soil stabilizers 
• Cover all hauling trucks 
• Maintain adequate freeboard on haul trucks 
• Limit vehicle speed in unpaved work areas 
• Suspend work during periods of high wind or 

air quality restrictions 
• Install temporary windbreaks 
• Use of low sulfur or emulsified diesel fuel to 

reduce constituents of photo-chemical smog 
• Use of soot traps on diesel equipment to reduce 

particulates 
 
Additional BMPs for removal of PCBs-containing 
equipment/building materials: 

• Use covered dust chutes for removal of 
material 

• Create a Soil Management Plan 
• Test and monitor on-site air quality 

 
 
 
 
 

 
LTSM 
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Reasonably Foreseeable 
Compliance Measures 

Evaluated 
 

Environmental 
Impacts 

Level of 
Significance 

Before 
Mitigation 

Mitigation Measures 
Level of 

Significance 
With 

Mitigation 
In-Bay 

• Dredge contaminated 
sediment with offsite 
disposal (all methods) 

 

Impacts: 
• Short-term increase 

in airborne 
particulates (PM-
10) from barge and 
equipment exhaust 

• Short-term increase 
in photo-chemical 
smog constituents 
from barge and 
equipment exhaust 

 

 
PS 

 
 

In-Bay 
• Use of electric-powered excavating equipment 

and barges in place of diesel-fueled equipment 
and barges 

• Use of low sulfur or emulsified diesel fuel to 
reduce constituents of photo-chemical smog 

• Use of soot traps on diesel equipment to reduce 
particulates 

 

 
LTSM 

 
 
 

4. BIOLOGICAL RESOURCES 
     4-A, C and D Substantial adverse effect on special status species, federally protected wetlands and substantially interfere with migratory fish 
 
In Bay  

• Dredge contaminated 
sediment (all methods) 

 
 

 
Impacts: 

• Disturbance of 
near-shore tidal 
wetlands 

• Short-term habitat 
disturbances such as 
vegetation removal, 
noise, presence of 
humans 

 
 
 
 
 
 
 
 
 
 
 

 
PS 

 
In-Bay 
Mitigation measures include: 

• Use of electric dredging equipment (noise 
reduction) 

• Use of clamshell buckets and silt screens to 
minimize re-suspension of sediment  

• Vibration dampening material on equipment 
• Adherence to established state and federal 

policies for “No Net Loss” of wetlands 
• Adherence to policy to avoid, minimize, 

mitigate for projects involving wetlands 
• Adherence to Water Board permit 

requirements, USFWS, NOAA/NMFS, CDFG 
consultation requirements 

• BMPs to minimize project footprint 
• Pre-construction survey for endangered or 

sensitive species 
• Presence of trained on-site biological monitors 
• Training for construction personnel to 

 
LTSM 
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Reasonably Foreseeable 
Compliance Measures 

Evaluated 
 

Environmental 
Impacts 

Level of 
Significance 

Before 
Mitigation 

Mitigation Measures 
Level of 

Significance 
With 

Mitigation 
 recognize and avoid sensitive species 

8. HYDROLOGY AND WATER QUALITY 
     8-A Violate any water quality standards or waste discharge requirements 
 
In-Bay 

• Dredge PCBs-
contaminated sediment 
with off-site disposal 

• Dredge (partial) and cap 
remainder in situ 

 
Impacts: 

• Short term 
violations of water 
quality objectives 
due to sediment 
resuspension or 
creation of decant 
water 

 

 
PS 

 
In-Bay 

• Mitigation measures include: 
• Comply with requirements of water quality 

certification or waste discharge requirements 
• Installation of temporary sheet pile enclosure or 

silt curtains 
• Treatment or proper disposal of decant water 

 
LTSM 

11. NOISE  
     11-A and B Expose people to noise or groundborne vibration in excess of local ordinances or other standards 
 
On Land 

• Removal and disposal of 
PCBs-containing 
equipment 

• Removal and disposal of 
PCBs-containing 
building materials 

• Removal and disposal of 
PCBs residuals in sewer 
lines 

• Remediation of 
contaminated soil or 
sediment from public 
rights-of-way, storm 
water conveyances, and 
private property 

• Construct, operate, and 
maintain facilities/units 

 
Impacts: 

• Short-term noise 
related to 
construction 
activities and use of 
heavy equipment 
for all projects 
involving 
construction and 
removal and 
hauling of 
equipment/material 
from buildings 

 
 
 
 
 

 
PS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
On Land 
Mitigation measures include: 

• Compliance with local noise ordinances 
(typical standards include blackouts prohibiting 
use of heavy equipment on Sundays, early 
morning hours and evenings all week, and on 
holidays) 

• Use of noise dampening material or barriers 
around equipment 

• Engine and pneumatic exhaust controls 
• Locating equipment as far as practical from 

noise-sensitive areas 
• Selecting haul routes that affect the lowest 

number of people 
 
 
 
 

 
LTSM 
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Reasonably Foreseeable 
Compliance Measures 

Evaluated 
 

Environmental 
Impacts 

Level of 
Significance 

Before 
Mitigation 

Mitigation Measures 
Level of 

Significance 
With 

Mitigation 
to intercept, divert, and 
treat storm water 

• Strategically Route 
Stormwater to POTWs 

 
In-Bay 

• Dredge PCBs-
contaminated sediment 
with off-site disposal 

• Dredge (partial) and cap 
remainder in situ 

 
 
 
 
 
 

 
 
 
 
 
 
Impacts: 

• Use of heavy 
equipment during 
dredging and 
hauling activities 
could cause short-
term, localized 
noise  

 
 
 
 
 

 
 
 
 

 
 

PS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
In-Bay 
Mitigation measures include:  

• Compliance with local noise ordinances 
(typical standards include blackouts prohibiting 
use of heavy equipment on Sundays, early 
morning hours and evenings all week, and on 
holidays) 

• Use of noise dampening material or barriers 
around equipment 

• Engine and pneumatic exhaust controls 
• Locating equipment as far as practical from 

noise-sensitive areas 
• Selecting haul routes that affect the lowest 

number of people 
 

 
 
 
 
 
 
 

LTSM 
 
 

11. NOISE 
     11-D Substantial temporary or periodic increase in ambient noise in vicinity of project 
 
On Land 

• Removal and disposal of 
PCBs-containing 
equipment 

• Removal and disposal of 
PCBs-containing 
building materials 

• Removal and disposal of 
PCBs residuals in sewer 
lines 

 
Impacts: 

• Short-term, 
intermittent noise 
from use of heavy 
equipment during 
construction or 
remediation 
activities 

 
 
 

 
PS 

 
 
 
 
 
 
 
 
 
 

 
On Land 
Mitigation measures include:  

• Compliance with local noise ordinances 
(typical standards include blackouts prohibiting 
use of heavy equipment on Sundays, early 
morning hours and evenings all week, and on 
holidays) 

• Use of noise dampening material or barriers 
around equipment 

• Engine and pneumatic exhaust controls 

 
LTSM 
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Reasonably Foreseeable 
Compliance Measures 

Evaluated 
 

Environmental 
Impacts 

Level of 
Significance 

Before 
Mitigation 

Mitigation Measures 
Level of 

Significance 
With 

Mitigation 
• Remediation of 

contaminated soil or 
sediment from public 
rights-of-way, storm 
water conveyances, and 
private property 

• Construct, operate, and 
maintain facilities/units 
to intercept, divert, and 
treat storm water 

• Strategically Route 
Stormwater to POTWs 

 
In-Bay 

• Dredge contaminated 
sediment (all methods) 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

• Locating equipment as far as practical from 
noise-sensitive areas 

• Selecting haul routes that affect the lowest 
number of people 

• Compliance with work window restrictions 
 
 
 
 
 
 
 
 
In-Bay 
Mitigation measures include: 

• Compliance with local noise ordinances 
(typical standards include blackouts prohibiting 
use of heavy equipment on Sundays, early 
morning hours and evenings all week, and on 
holidays) 

• Use of noise dampening material or barriers 
around equipment 

• Engine and pneumatic exhaust controls 
• Locating equipment as far as practical from 

noise-sensitive areas 
 

16. UTILITIES AND SERVICE SYSTEMS 
     16-B Require or result in construction of new water or wastewater treatment facilities or expansion of facilities, construction of which could cause significant 
environmental effects 
 
On-Land 

• Removal and disposal of 
PCBs residuals in sewer 
lines 

 
Impacts: 

• Projects to remove 
PCBs residuals 
from sewer lines 

 
PS 

 
 
 

 
On Land 
Mitigation measures include: 

• Compliance with existing, applicable zoning, 
land-use, permitting requirements of all 

 
LTSM 
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Reasonably Foreseeable 
Compliance Measures 

Evaluated 
 

Environmental 
Impacts 

Level of 
Significance 

Before 
Mitigation 

Mitigation Measures 
Level of 

Significance 
With 

Mitigation 
• Construct facilities/units 

to intercept, divert, and 
treat storm water 

• Strategically Route 
Stormwater to POTWs 

 
 

may, in a limited 
number of cases, 
include replacement 
of some sections of 
the line 

• Some dischargers 
may strategically 
select sites where 
feasible to intercept 
and divert storm 
water to POTWs. 
Construction is 
likely to be limited 
to interception 
devices and 
pipelines 

 

 
 
 
 
 
 
 
 
 

agencies (local, state, and federal) 
• Use of standard construction BMPs to avoid 

and minimize environmental impacts 
 

 
 
 
 
 
 
 
 
 
 

16. Utilities and Service Systems 
     16-C Require or result in construction of new storm water drainage facilities or expansion of existing facilities, the construction of which could cause 
significant environmental effects 
 
On Land 

• Construction of facilities 
to intercept and divert 
urban stormwater runoff 

• Strategically Route 
Stormwater to POTWs 

 

 
Impacts: 

• Impacts related to 
construction 
activities as 
described above 

 

 
PS 

 
On Land 
Mitigation measures include: 

• Compliance with existing, applicable zoning, 
land-use, permitting requirements of all 
agencies (local, state, and federal) 

• Use of standard construction BMPs to avoid 
and minimize environmental impacts 

 

 
LTSM 
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Discussion of Environmental Impacts and Mitigation by Checklist Category 
In this section, we present the rationale for the ratings of environmental impacts listed in the 
CEQA checklist (Appendix A) and Table 24-Summary of Potentially Significant Environmental 
Impacts and Mitigation Measures. 
The following sections are numbered to match the checklist. 
 
1. Aesthetics 
There are no known or reasonably foreseeable impacts to aesthetic values as a result of 
compliance with the proposed Basin Plan amendment. Significant impacts to aesthetics would 
involve introduction of new elements that are substantially out of character with existing land 
uses or would obscure or alter scenic vistas or occur within a designated scenic area. There are 
no impacts of this type associated with the reasonably foreseeable means of compliance with 
the Basin Plan amendment as projects will be implemented in urban industrial areas. Some 
projects may occur adjacent to the San Francisco Bay. Construction impacts associated with 
activities along the shoreline may include sheet pile installation, removal of vegetation, sediment 
stabilization or pipeline installation; these impacts are all short-term activities with no long-term 
impacts to aesthetic resources. 
 
2. Agricultural Resources 
There are no known or reasonably foreseeable impacts to agricultural resources as a result of 
compliance with the proposed Basin Plan amendment. Significant impacts would occur if a 
project substantially affected agricultural lands or production processes. The reasonably 
foreseeable methods of compliance with Basin Plan amendment will be implemented in urban, 
industrial areas where there are essentially no agricultural land uses. 
 
3. Air Quality 
The impacts of a project to air quality in the Bay Area are assessed in relation to guidelines set 
by the Bay Area Air Quality Management District (BAAQMD 1999) as well as in relation to 
federal standards established by the Clean Air Act. The air pollutants of greatest concern in the 
Bay area include ozone and inhalable particulate matter less than 10 microns in diameter 
(PM10). The San Francisco Bay Area Air Basin is currently classified as a nonattainment area for 
both the state and federal ozone standards, and for state PM10 standards. 
 
In the case of implementation activities related to the PCBs TMDL, emissions of air pollutants 
are primarily associated with construction activities. Given the temporal aspect of such projects, 
all reasonably foreseeable impacts would be short-term. Construction activities emissions are 
included in the emission inventory that is the basis for regional air quality plans and are not 
expected to impede attainment or maintenance of ozone or carbon monoxide standards in the 
Bay Area (BAAQMD 1999). Even if emissions are greater than anticipated they would be 
mitigated as discussed below.  
 
The other pollutant of greatest concern related to construction and possible remediation work is 
fine particulate matter (<PM10), which is related to activities such as excavation, grading, vehicle 
travel on paved and unpaved surfaces, and vehicle and equipment emissions. Construction-
related emissions of PM10 vary depending on a variety of factors including the level of activity, 
specific operations taking placing, equipment being used, and local soil and weather conditions. 
Although particulate matter is closely associated with diesel exhaust, it is also formed from tire 
wear and road dust. However, despite the variability of these influences, the BAAQMD has 
identified numerous BMPs that are feasible control measures to significantly reduce emissions 
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of PM10 from construction projects. In addition, as of mid-2006, California law requires that all 
highway diesel fuel sold in the state be Ultra Low Sulfur Diesel (ULSD), which is compatible with 
existing, in-use vehicles. This formulation also contributes to significant reductions in particulate 
matter emissions. We anticipate use of this fuel and implementation of BMPs would be required 
as necessary for projects associated with implementation of the PCBs TMDL. Specific areas of 
impact and mitigation are described below.  
 
Implementation measures for the PCBs TMDL could lead to projects or other activities with 
impacts to air quality in the following area as listed on the CEQA checklist: 
 
Would the project: 
Impact 3- B Violate any air quality standard or contribute substantially to an existing or projected 
air quality violation. 
 
These impacts are rated as potentially significant, but less than significant with mitigation 
incorporated. 
 
On Land 
Impacts: Implementation measures for the PCBs TMDL may include removal of PCB-containing 
equipment from buildings or other industrial facilities and disposal at appropriate offsite 
locations. Remediation projects may also be implemented to remove contaminated soils or 
sediments from public rights-of-way, private property, and sewer lines. Such projects would 
involve the use of heavy equipment during remediation or hauling and disposal of materials. 
 
Some dischargers responsible for urban runoff/stormwater may decide to conduct additional 
street cleaning, including street sweeping and washing, or installation of new filtration systems 
for storm drains. Activities of this type could require more frequent operation of street cleaning 
machinery than under current maintenance schedules. This increase in maintenance could 
impact air quality on a short-term, periodic basis. Impacts from construction of other possible 
control measures, e.g., facilities/units to intercept, divert and treat stormwater may also occur 
but are expected to be short term in nature and the number and locations of such projects would 
be speculative, as the feasibility and specific nature of these projects will be evaluated by 
dischargers through pilot studies. 
 
In addition, in a limited number of instances, dischargers may opt to construct facilities to divert 
stormwater to municipal wastewater treatment facilities. This is only likely to be undertaken 
where strategically feasible, such as in locations where municipal wastewater treatment facilities 
are proximate to areas with significant amounts of PCBs in urban runoff. These efforts would 
involve construction of pipelines connecting the storm collection system to municipal wastewater 
treatment facilities. 
 
The implementation measures for the PCBs TMDL described above could contribute to two 
main types of air quality impacts: increased input of PM10 (as described above) from dust (in 
construction areas) and diesel exhaust emissions as well as an increase in vehicle exhaust 
emissions that contain air pollutants known to contribute to photo-chemical smog, i.e., ozone, 
cause annoyance odors, and potentially irritate respiratory systems (particularly in sensitive 
individuals). The impacts would result from use of heavy equipment during construction and 
construction activities and from increases in street cleaning, as well. Construction-related 
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impacts would be short-term; impacts associated with increases in street cleaning would also be 
short-term and minimal, but would occur on a regular basis. 
 
Mitigation: Use of standard BMPs should reduce these impacts to less than significant levels. 
For particulate matter, the BMPs include, but are not limited to: spraying of construction and 
staging areas to control dust; covering all hauling trucks and maintaining adequate freeboard; 
using electric equipment when possible; ceasing construction activities during periods of high 
wind or episodes of poor air quality as identified by BAAQMD; using covered dust chutes for 
removal of building materials or equipment; developing and implementing soil management 
plans at all construction sites, and ongoing testing and monitoring to detect and eliminate 
airborne release of PCBs during remediation activities. Measures to mitigate vehicle exhaust 
emissions include use of construction and maintenance equipment with lower emission engines, 
use of soot traps or diesel particulate filters, and use of emulsified or low sulfur diesel fuel. Over 
time, vacuum-assisted street sweepers could be incorporated into municipal maintenance 
vehicle fleets, which generate less dust during operation than conventional street sweeping 
equipment. 
 
 
In-Bay 
Impacts: Remediation of PCBs-contaminated hot spots located along the margins of the Bay 
may result in short term impacts to air quality. These activities may involve the use of diesel-
powered dredging equipment and barges to transport the dredged material. On a localized, 
short-term basis, this equipment could contribute particulate matter as well as some of the 
ozone precursors. In addition, disposal of material from remediation of in-Bay contaminated hot 
spots would most likely be disposed of at upland facilities. Upland disposal could also result in 
increased use of diesel-fueled trucks, which would increase the release of exhaust emissions 
with particulates (including PM10) and the constituents of photo-chemical smog. 
 
Mitigation: It is anticipated that standard BMPs would reduce these impacts to less than 
significant levels. Measures to mitigate vehicle exhaust and equipment emissions include use of 
construction and maintenance equipment with lower emission engines, use of soot traps or 
diesel particulate filters, and use of emulsified or low sulfur diesel fuel. For large-scale dredging 
project near-shore, use of electric-powered excavating equipment and barges would 
significantly reduce equipment and vehicle emissions of both particulates and pollutants without 
a consequent loss of performance. 
 
4. Biological Resources 
Impacts to biological resources would be considered significant if the project caused substantial 
adverse effects directly or indirectly on a special status species (e.g., listed threatened or 
endangered) or candidate species. Similarly, substantial adverse impacts to sensitive natural 
communities, including wetlands, are considered significant impacts due to the potential 
presence of endangered species. Conflicts with various resource policies and plans, such as 
Natural Community Conservation Plans, Habitat Conservation Plans, or local tree protection 
ordinances, if substantial, could also be considered significant impacts. 
 
Implementation of the TMDL for PCBs could lead to projects or activities with impacts to 
biological resources in three areas as listed on the CEQA checklist: 
 
Would the project: 
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Impact 4-A Have a substantial adverse effect, either directly or through habitat modifications, on 
any species identified as a candidate, sensitive, or special status species in local, regional 
plans, policies, regulations or by California Department of Fish and Game or U.S. Fish and 
Wildlife Service. 
 
Impact 4-B Have a substantial adverse effect on any riparian habitat or other sensitive natural 
community identified in local or regional plans, policies, regulations or by the California 
Department of Fish and Game or the U.S. Fish and Wildlife Service. 
 
Impact 4-C Have a substantial adverse effect on federally protected wetlands as defined by 
Section 404 of the Clean Water Act (including. but not limited to, marsh, vernal pool, coastal, 
etc) through direct removal, filling, hydrological interruption, or other means. 
 
These impacts are rated potentially significant for in-Bay projects as explained below. There are 
no known reasonably foreseeable impacts to biological resources from on-land projects; this 
rating is also explained below. 
 
On Land 
There are no reasonably foreseeable impacts to biological resources from implementation of the 
PCBs TMDL at on-land sites. Although removal of soil and sediment could occur as part of land-
based implementation activities, PCBs are normally found in highly urbanized, industrial areas 
where the presence of sensitive native species and habitats such as wetlands is improbable. As 
a result, removal of soil and sediment, PCBs-contaminated equipment and building materials, or 
other remediation activities at on-land sites are unlikely to disturb any rare or sensitive species 
or habitats. Implementation measures developed to intercept, and treat stormwater or to divert, 
urban stormwater runoff to municipal wastewater treatment systems are only likely to occur at 
strategic locations in highly urbanized areas where urban runoff is identified as a source of 
PCBs or wastewater treatment facilities are in close proximity, which is most likely to be in urban 
industrial areas. Given these factors, on-land projects have no reasonably foreseeable impacts 
to biological resources. 
 
In-Bay 
Impacts: Implementation of the PCBs TMDL at in-Bay locations could include remediation of 
sites with PCBs-contaminated sediments. One approach to site remediation dredging is to 
remove contaminated sediment with offsite disposal or partial dredging combined with capping 
the remainder in-situ. In-Bay projects to remove PCBs-contaminated sediment would occur in 
near-shore areas, in sub-tidal or intertidal habitats or in some cases may include sensitive tidal 
marsh habitat. The size of these projects vary but are generally limited to less than 10 acres.  
Benthic macroinvertebrate community impacts in sub-tidal or intertidal habitats are generally 
short-lived. These communities are not considered to be a sensitive natural community. In 
marine environments, recolonization of stable benthic communities occurs in 3-5 years. In the 
San Francisco Bay, benthic communities are subject to perturbations due to the effects of 
salinity changes, wind-wave action and other Bay phenomenon. Changes in community 
structure occur naturally and therefore remedial dredging small areas of the Bay is not 
considered a significant environmental impact on biological resources. In addition, one of the 
reasons some of these sites are on the list of contaminated hot spots, other than because of 
PCBs, is because toxicity was identified as a concern for the benthic community. 
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Dredging for remediation of in-Bay contaminated sediment could cause potential impacts to 
sensitive anadromous fish species such as sturgeon and coho salmon. Impacts are also 
possible from removal of tidal marsh vegetation and disrupting waterfowl and other wildlife, 
including endangered species that inhabit such ecosystems through short-term noise and 
disturbance caused by the presence of humans.  
 
Mitigation: Use of BMPs, and compliance with resource agency requirements, including 
USFWS, NOAA/NMFS and CDFG as part of formal or informal consultations required prior to 
issuance of Clean Water Act 401 water quality certifications by the Water Board and 404 
dredging and filling permits should mitigate potentially significant impacts related to dredging of 
sediment contaminated by PCBs to less than significant levels. Specific mitigation measures 
include adherence to established work windows to time of dredging activities to avoid key 
seasonal activity of anadromous fish and bird species that inhabit near shore areas either 
seasonally or year round; use of electric dredge equipment; use of environmental (closed) 
clamshell buckets on dredges; and noise dampening material on equipment. Electric-powered 
dredging equipment has been used for San Francisco Bay dredging projects, such as in the 
Oakland Harbor. However, this technology is only feasible if the amount of material to be 
removed is very large and the site is close to shore.  Projects that disrupt tidal marshes would 
be required to mitigate for the temporal and any long-term potential losses. 
 
Any or all of these mitigation measures could be imposed on projects through the regulatory 
authority of the Water Board, under the Clean Water Act 401 water quality certification 
requirements. Therefore impacts to biological resources from in-Bay dredging projects would be 
mitigated to less than significant levels with mitigation incorporated. 
 
5. Cultural Resources 
Cultural resources encompass archeological, traditional, and built environment resources 
including, buildings, other structures, objects, districts, and sites. Significant impacts to cultural 
resources would occur if a project caused substantial adverse changes or destroyed cultural, 
historical, or archeological resources or disturbed human remains. 
 
Implementation of the PCBs TMDL could lead to projects or activities with impacts to cultural 
resources in two areas as listed on the CEQA checklist: 
 
Would the project:  
Impact 5-B Cause a substantial adverse change in the significance of an archaeological 
resource pursuant to §15064.5. 
 
Impact 5-D Disturb any human remains, including those interred outside of formal cemeteries. 
 
These impacts are rated as less than significant as explained below. 
 
On Land 
Impacts: Implementation measures for the PCBs TMDL could include construction of 
facilities/units to intercept, divert and treat urban stormwater runoff; strategic routing of 
stormwater to POTWs, and removal of soil and sediment from PCBs-contaminated sites. 
Grading and excavation would affect near-surface soils in previously disturbed soils or artificial 
fill. Activities would not affect native soil or areas of high archeological sensitivity. Therefore 
these impacts are rated as less-than-significant. 



12. Regulatory Analyses.  

   

 
San Francisco Bay PCBs TMDL Staff Report  Page 100 
February 2008 

 
 
 
In Bay 
Impacts: Implementation of the PCBs TMDL could include dredging with offsite disposal and 
dredging combined with capping the remainder in-situ at sites identified as contaminated by 
PCBs. Such activities are most likely to be located in Bay-margin or near-shore areas adjacent 
to former industrial areas. It is possible, though unlikely, that dredging activities to remove 
PCBs-contaminated sediment in near-shore locations could uncover previously unmapped 
cultural resources, such as archeological sites. 
 
6. Geology and Soils 
Significant impacts to geology and soils would occur if a project exposed people or structures to 
potential, substantial adverse effects related to rupture of a known earthquake fault, other 
seismic events, or landslides. Significant impacts would also occur is a project caused 
substantial erosion or was located in areas with unsuitable soils or landslide-prone conditions. 
There are no known or reasonably foreseeable impacts to geology and soils as a result of 
reasonably feasible compliance measures to implement the PCBs TMDL. It is unlikely that 
agencies or other entities responsible for implementing this TMDL would select projects or 
project locations that would place people or structures at risk from seismic hazards or landslides 
or would develop projects requiring construction at sites with unsuitable soils. 
 
7. Hazards and Hazardous Materials 
This category refers to chemicals that have been discharged to the environment that may 
adversely impact the environment or human health and safety. Soil and groundwater impacted 
by such chemicals are also included classification. Significant impacts would occur if a project 
led to increased hazards to the public or environment from transport, handling, or emissions of 
such materials or if projects are located near airports and listed hazardous materials sites. 
 
Implementation of the TMDL for PCBs could lead to projects or activities with impacts related to 
hazards and hazardous materials in the following three areas as listed on the CEQA checklist: 
 
Would the project: 
Impact 7-B Create a significant hazard to the public or the environment through reasonably 
foreseeable upset and accident conditions involving the release of hazardous materials into the 
environment. 
 
Impact 7-C Emit hazardous emissions or handle hazardous or acutely hazardous materials, 
substances, or waste within one-quarter mile of an existing or proposed school. 
 
Impact 7-D Be located on a site with is included on a list of hazardous materials sites compiled 
pursuant to Government Code Section 65962.5 and, as a result, would it create a significant 
hazard to the public or the environment. 
 
These impacts are rated as less than significant as explained below. 
 
On Land 
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Impacts: Actions to implement the PCBs TMDL would include handling and transport of 
equipment, building materials, soil and sediment containing PCBs or other potentially hazardous 
material. To protect people and the environment from potential impacts from PCBs-containing 
material they would be handled, transported, and stored in accordance with applicable laws and 
regulations. 
 
Project workers and supervisors are required to comply with applicable Occupational of Health 
and Safety Administration (OSHA) training requirements for site clean-up personnel. In addition, 
site-specific health and safety plans would be prepared in accordance with Title 8, California 
Code of Regulations, §5L92 and Title 29, § 1910.120 of the Federal Code of Regulations, which 
govern site clean-up. 
 
In-Bay 
Impacts: There are also potential remediation projects at numerous sites within the Bay that 
have been identified as ‘hot-spots’ containing PCBs-contaminated sediment. These are also 
under the regulatory oversight of the Water Board, ACOE, U.S. EPA, DTSC, and BCDC. These 
sites were listed as toxic hot spots; the sediments are contaminated, but the available data 
indicate they are not at hazardous levels. Most of the available data for PCBs contaminant 
levels in bay sediments indicate levels below the hazardous waste designation level of >50 
ppm. Many of these sites have other contaminants identified as co-occurring in the sediment; 
these other contaminants are also generally at levels that are not considered hazardous. 
Additional site investigation activities are necessary to better understand some of these sites, 
and feasibility studies would also be required, thus analyzing for the potential that some 
hazardous materials may be associated with these sites is speculative at this time. 
 
To protect people and the environment from potential impacts from PCBs-contaminated 
sediment, the sediment would be handled, transported, and stored in accordance with 
applicable laws and regulations. 
 
Project workers and supervisors are required to comply with applicable Occupational of Health 
and Safety Administration (OSHA) training requirements for site clean-up personnel. In addition, 
site-specific health and safety plans would be prepared in accordance with Title 8, California 
Code of Regulations, §5L92 and Title 29, § 1910.120 of the Federal Code of Regulations, which 
govern site clean-up. 
 
8. Hydrology and Water Quality 
Significant impacts to hydrology and water quality would occur if a project substantially alters 
existing drainage patterns, alters the course of a river or steam, violates water quality standards, 
or creates or contributes to runoff that would exceed local stormwater drainage systems. 
Significant impacts would also occur if a project placed housing or other structures within the 
100-year flood plain, or exposed people or structures to significant risks from flooding, seiches, 
or tsunamis. There are no known, reasonably foreseeable impacts to hydrology and water 
quality from the PCBs TMDL as explained below. 
 
Would the project: 
Impact 8 – B Substantially deplete groundwater supplies or interfere substantially with 
groundwater recharge such that there would be a net deficit in aquifer volume or a lowering of 
the local groundwater table level (e.g., the production rate of pre-existing nearby wells would 
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drop to a level which would not support existing land uses or planned uses for which permits 
have been granted? 
 
On Land 
Implementation of the PCBs TMDL may include remediation projects involving removal of 
PCBs-contaminated soil and sediment. These projects could include activities such as 
excavation and backfill. They would not result in permanent changes to drainage patterns. In 
addition, because PCBs-contamination is most closely associated with their use in equipment 
such as transformers and building materials in older, highly urbanized, industrial areas, they are 
unlikely to occur in areas where hydrological changes or proximity to streams is of concern. 
Furthermore, the purpose of the PCBs TMDL and implementation plan is to attain water quality 
standards. 
 
In-Bay 
Remediation projects to remove PCBs-contaminated sediment through dredging are on-going in 
a number of locations along the Bay margin; sites are the subject of feasibility studies and 
others are at different stages of remediation. These projects are being undertaken under 
regulatory programs other than the PCBs TMDL and are not required by this TMDL. To the 
extent that the existing pace of cleanup is affected by this TMDL, it is anticipated that any new 
remediation activities for sites not currently being worked on could result in potentially significant 
impacts to water quality due to resuspension of contaminated sediments in the water column.  
 
Mitigation: projects to remediate PCBs-contaminated sediment in hot spot sites through 
dredging or partial dredging and capping, would require a water quality certification under 
Section 401 of the Clean Water Act or waste discharge requirements issued by the Water Board 
and permit conditions to ensure that there are no violations of water quality. Examples of 
mitigation measures include the use of temporary sheet pile enclosures to prevent tidal action or 
deployment of silt curtains to protect water quality. In addition decant water resulting from 
hydraulic dredging activities would need to be treated prior to discharge into the environment or 
properly disposed of. Potentially localized short term impacts would be mitigated by these 
actions. In addition, these types of remediation activities are expected to result in improved 
water quality in the long-term. Therefore, impacts to hydrology and water quality from in-Bay 
dredging projects would be mitigated to less than significant levels with mitigation incorporated. 
 
9. Land Use and Planning 
Significant impacts to land use and planning would occur if a project physically divided a 
community, conflicted with a land use plan, policy or regulation, or caused conflict with a habitat 
conservation plan. There are no projects related to the PCBs TMDL that would be of a type or 
scale to cause any impacts in this category. Projects anticipated by the PCBs TMDL 
implementation plan would occur in urban or industrial areas or on the Bay margin and are not 
expected to result in substantial changes to established communities or land use patterns. 
Impacts to land use and planning are expected to be less than significant. Pilot studies to 
evaluate stormwater control measures, such as use of detention basins, will be conducted by 
land use agencies, i.e., municipalities and counties, and compatibility with land use will be 
evaluated as part of those pilot/feasibility studies. It is not reasonably foreseeable that large 
scale implementation of stormwater detention basins will occur as a result of this TMDL as it not 
feasible in a densely populated urban areas. The locations of such control measures are not 
specifically required by this project, and therefore, analyzing the impacts would be speculative 
at this time. 



12. Regulatory Analyses.  

   

 
San Francisco Bay PCBs TMDL Staff Report  Page 103 
February 2008 

 
10. Mineral Resources 
Significant impacts to mineral resources would occur if a project resulted in the loss of a mineral 
resource of value locally, regionally, or statewide. There are no projects related to the PCBs 
TMDL that would be of a type or scale to cause any impacts in this category. None of the PCBs-
contaminated sites are known to occur on land identified as a mineral resource of local, 
regional, or statewide significance. There are no known or reasonably foreseeable impacts to 
mineral resources as a result of compliance with the PCBs TMDL. 
 
11. Noise  
Significant impacts from noise would occur if a project exposed people to noise or groundborne 
vibration in excess of excess of established standards in a local general plan or noise ordinance 
or resulted in substantial permanent increase to ambient noise levels. Significant impacts can 
also occur if a project causes substantial temporary or periodic increases in noise or if a project 
is located in the vicinity of an airport and would expose people residing or working in the project 
area to excessive noise levels.  
 
Reasonably foreseeable means of compliance with the PCBs TMDL at on land locations include 
projects for removal and disposal of PCBs-containing equipment and building materials; 
remediation of PCBs-contaminated soil or sediment in public rights-of-way; storm water 
conveyances; and private property; increased street cleaning (sweeping and washing); storm 
drain and inlet maintenance above what is currently done. Other possible means of compliance 
include projects to construct, operate, and maintain facilities/units to intercept, divert, and treat 
stormwater (e.g., pipelines, detention basins, underground sand filters). For in-Bay control of 
sources of PCBs, potential means of compliance include projects to dredge PCBs-contaminated 
sediment. These projects could employ a variety of methods including dredging combined with 
capping. A small percentage of material removed by these projects may require disposal at 
approve facilities at upland sites. Noise impacts related to the TMDL are primarily short-term 
and related to construction activities. 
 
According to the Federal Transit Administration’s guidelines for evaluation of noise and 
groundborne vibration associated with construction activities, assessments of noise and 
vibration during construction are dependent upon a number of factors. These include proximity 
to sensitive receptors (schools, museums, some types of parks), characteristics of the soil and 
rock substrate to transmit vibration, sound-proofing characteristics of buildings, and the degree 
of noise already present in an area. It is difficult to determine the extent of noise impacts since 
site-specific factors are not currently known. In addition, impacts also vary based on the type of 
equipment used and the number of pieces of equipment operated simultaneously. The 
discussion below is, therefore, general in nature. However, with implementation of industry 
standard mitigation, we anticipate that all noise impacts could be mitigated to less than 
significant levels. 
 
Implementation of the PCBs TMDL could lead to projects or activities with impacts related to 
noise in three areas as listed on the CEQA checklist: 
 
Would the project result in: 
Impact 11-A Exposure of persons to or generation of noise levels in excess of standards 
established in the local general plan or noise ordinance, or applicable standards of other 
agencies? 
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Impact 11-B Exposure of persons to or generation of excessive groundborne vibration or 
groundborne noise? 
 
Impact 11-D A substantial temporary or periodic increase in ambient noise levels in the project 
vicinity above levels existing without the project? 
 
Impacts 11-A and 11-D are rated as potentially significant, but less than significant with 
mitigation incorporated as explained below. Impact 11-B is less than significant and is also 
explained below. 
 
 
On Land: 
Impacts: Projects involving remediation of PCBs-contaminated sites, including removal of 
equipment or building materials; construction of facilities to treat or intercept and divert 
stormwater; and clean PCBs-contaminated sewer lines could cause short-term, localized noise 
impacts. 
 
Mitigation: Individual projects with noise impacts would be subject to applicable local permitting 
requirements and noise ordinances. Local agencies require implementation of standard 
construction BMPs to reduce noise impacts, and include, but are not limited to practices such as 
restrictions on operating hours and use buffer materials around/on machinery. In some cases, 
use of hydraulic or electric equipment could be substituted for noisier diesel equipment. Newer 
equipment, which emits less noise, could also be used. For particularly loud or lengthy activities, 
temporary noise buffers could be installed. 
 
In-Bay: 
Impacts: Dredging activities to remove PCBs-contaminated sediment from near shore or Bay 
margin locations could produce potentially significant noise-related impacts because they may 
involve the use of sheet pile to dewater work areas. Installation of sheet pile may produce short-
term, potentially significant noise impacts. 
 
Mitigation: Individual projects with noise impacts would be subject to applicable local permitting 
requirements and noise ordinances. Local agencies require implementation of standard 
construction BMPs to reduce noise impacts, such as restrictions on operating hours, for 
example, typical standards include blackouts prohibiting use of heavy equipment on Sundays, 
early mornings and evenings all week, and on holidays). Buffer materials around/on machinery 
and engine and pneumatic exhaust controls could be used to control noise. In some cases, use 
of electric powered dredging equipment may be possible as a substitute for noisier diesel 
machinery. 
 
12. Population and Housing 
Significant impacts to population and housing would occur if a project substantially encouraged 
population growth, displaced substantial numbers of people from existing housing necessitating 
construction of replacement housing elsewhere. There are no projects related to the PCBs 
TMDL that would involve construction or removal of housing or bring large numbers of people to 
the Bay Area. There are no known or reasonably foreseeable impacts to population and housing 
as a result of compliance with the PCBs TMDL. 
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13. Public Services 
Significant impacts to public services would occur if a project resulted in substantial physical 
impacts as a result of requirements for increased public services such as police, fire protection, 
schools, or other public facilities. There are no projects related to the PCBs TMDL of a type that 
would increase the need for police or fire services. There are no known impacts to public 
services as a result of the PCBs TMDL. 
 
14. Recreation 
Significant impacts to recreation would occur if a project increased the use of existing park 
facilities such that physical impacts occurred of if a project included construction or expansion of 
park facilities leading to physical impacts. Actions to implement the PCBs TMDL would not 
affect use of parks or other recreational facilities or lead to physical impacts to them. There are 
no known impacts to recreation as a result of the PCBs TMDL. 
 
15. Transportation and Traffic 
Significant impacts to transportation and traffic would occur if a project caused a substantial 
increase in traffic in relation to existing traffic load/capacity of the existing street system, 
exceeded established level of service standards, resulted in change in air traffic patterns, lead 
to increases in road-related hazards, resulted in inadequate emergency access or parking. 
 
Assessment of transportation and traffic impacts normally requires extensive study of the project 
area, existing traffic patterns, loads, and level of service standards. In this programmatic review, 
such detailed analyses are not possible, since specific projects have not yet been developed. 
However, Water Board staff anticipates that some reasonably foreseeable means of compliance 
with the PCBs TMDL could result in impacts to as identified below. 
 
Implementation of the PCBs TMDL could lead to projects or activities with impacts to 
transportation and traffic in two areas as listed on the CEQA checklist:  
 
Impact 15-A Cause an increase in traffic substantial in relation to the existing traffic load and 
capacity of the street system. 
 
Impact 15-B Exceed either individually or cumulatively a level of service standard established by 
county congestion management agency for designated roads and highways. 
 
These impacts are rated as less than significant as explained below. 
 
On Land 
Impacts: Projects to implement the TMDL could include construction of facilities to treat 
stormwater or to strategically divert, stormwater to municipal wastewater treatment facilities for 
treatment. It could also result in projects for remediation or removal of PCBs-containing 
equipment and building materials. Remediation projects could be developed to remove soils and 
sediments from public rights of way, wastewater conveyances (in some limited locations), and 
private property. Finally, some dischargers may increase the frequency of maintenance of storm 
drain inlets and filtration systems as well as street cleaning (sweeping and washing). 
 
Movement of personnel to and from work sites and hauling of equipment and materials to or 
from such construction or remediation sites as well as hauling of contaminated in-Bay 
sediments to upland disposal facilities, could potentially result in short-term impacts to traffic. 
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Increases in the frequency of street cleaning and maintenance activities at storm drain inlets or 
filters could result in a minor increase in traffic. 
 
The location, routes, and scale of such projects and activities are currently unknown and thus 
the impacts of any individual project would be speculative. However, standard industry practices 
require a traffic management plan, which includes measures such as strategic route selection 
and carefully planned timing for haul-truck traffic, traffic impacts would be minimized. Other 
traffic, such as from street cleaning, would add only very small volumes of traffic that would not 
affect levels of service, roadway networks, or parking capacity. We anticipate that impacts to 
traffic and transportation would be less than significant levels. 
 
 
In-Bay 
As described above, site remediation at in-Bay locations may produce some material that does 
not meet new standards for in-Bay disposal. In that case, this material is most likely to be 
transported to appropriate on-land sites, possibly increasing traffic. However, given the small 
percentage of material likely to be involved and the ability to control timing and route to minimize 
effects, this is impacts is considered less than significant.  
 
16. Utilities and Service Systems 
Significant impacts to utilities and service systems would occur if a project exceeded 
wastewater treatment standards, required construction of new water or wastewater treatment 
facilities, new or expanded storm water drainage facilities, or a project’s water needs exceeded 
existing resources or entitlements. Significant impacts would also occur if a project was not 
served by a landfill with sufficient capacity or the project failed to comply with federal, state, or 
local regulations for solid waste. 
 
Implementation of the PCBs TMDL could lead to projects or activities with impacts to utilities 
and service systems in three areas as listed on the CEQA checklist: 
 
Would the project: 
Impact 16-B Require or result in the construction of new water or wastewater treatment facilities 
or expansion of existing facilities, the construction of which could cause significant 
environmental effects. 
 
Impact 16-C Require or result in the construction of new storm water drainage facilities or 
expansion of existing facilities, the construction of which could cause significant environmental 
effects. 
 
These impacts are rated as potentially significant, but less than significant with mitigation 
incorporated as explained below. 
 
On Land 
Impacts: Projects to implement the PCBs TMDL could include construction of new facilities to 
intercept or treat stormwater or to divert stormwater runoff to municipal wastewater facilities for 
treatment. While it is not anticipated that retrofits to stormwater drainage systems, construction 
of new stormwater treatment control measures, or diversion to POTWs, would be significant, 
construction of any of these facilities could be viewed as potentially significant. The number and 
location of projects of this type is currently unknown. Pilot studies to evaluate stormwater control 
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measures will be conducted by stormwater management agencies. In addition, the 
implementation plan calls for pilot studies to evaluate the feasibility of routing stormwater to 
POTWs, and this would be conducted by individual stormwater agencies or municipal 
wastewater districts. 
 
Mitigation: Mitigation for these projects is linked to careful site selection. The implementation 
plan notes that interception and diversion of stormwater is an option that could be employed 
where strategically feasible, such as areas where stormwater systems and municipal treatment 
facilities or conveyances are close together. The benefits of this are lowered cost and lowered 
potential environmental impacts.  
 
The specific mitigation measures could include, but are not limited to, pre-construction BMPS, 
such as appropriate site selection and environmentally-friendly design; during construction, the 
use of standard construction BMPs appropriate to the conditions at a site; and for the project as 
a whole, measures appropriate to offset impacts, such as habitat restoration or enhancement, 
contributions to mitigation banks, etc. 
 
In-Bay 
This category is not applicable to in-Bay projects. 
 

12.7. Mandatory Findings of Significance 
The results of this analysis demonstrate that the means of compliance with TMDL for PCBs in 
San Francisco Bay and its Implementation Plan will not have any reasonably foreseeable 
potentially significant impacts on the environment that cannot be mitigated to less-than-
significant levels. 
 
With implementation of mitigation measures identified in the environmental checklist and 
required by federal, state, and local laws and regulations, impacts having a potential to degrade 
the environment would be reduced to less than significant levels. 
 
Pursuant to Section 13360 of the Water Code, the Water Board cannot mandate which 
compliance measures responsible agencies may choose to adopt or which mitigation measures 
they would employ for projects to implement the PCBs TMDL that do have potentially significant 
impacts. However, the Water Board anticipates that appropriate mitigation measures, which are 
already widely in use and considered consistent with industry standards, be applied as 
necessary, in order to avoid and reduce as well as mitigate potential environmental impacts. 
These measures should ensure that impacts are reduced to less than significant levels. Since 
the decision to perform these measures is strictly within the responsibility and jurisdiction of the 
individual implementing agencies, such measures can and should be adopted by these 
agencies (Title 14, California Code of Regulations, Section 15091 (a) (2)). 
 

12.8.  Cumulative Impacts and Other Analyses 
 
Cumulative Impact Analysis 
This section provides an analysis of the significant cumulative impacts of the proposed Basin 
Plan amendment (CEQA Guidelines Section 15130). Cumulative impacts refers to “two or more 
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individual effects which, when considered together, are considerable or which compound or 
increase other environmental impacts.”   
 
The cumulative impact that results from several closely related projects is the change in the 
environment which results from the incremental impact of the project when added to other 
closely related past, present and reasonably foreseeable probable future projects. In this case, 
these are the impacts from non-TMDL required municipal and private projects to reduce PCBs 
that would occur in the watershed during the period of implementation of the TMDL. 
 
Approach to Cumulative Impact Analysis 
The areas of cumulative impacts analyzed in this section include: 1) the program level 
cumulative impacts and 2) the project level cumulative impacts. On the program level, 
the PCBs TMDL is one of several TMDLs planned or already adopted to address impairment in 
the San Francisco Bay. Other adopted or planned future TMDLs for San Francisco are 
considered in this program cumulative analysis. On the project level, the full environmental 
analysis of individual projects is the purview of the implementing counties/municipalities, 
POTWs or other agencies with approval authority. The cumulative impact analysis included here 
entails consideration of other stormwater control measures implemented in the past and 
present, planned future upgrades of wastewater treatment plants, and past, present and future 
cleanup actions for in-Bay contaminated hot spots.  
 
Adoption of the Basin Plan amendment is intended to facilitate implementation of the TMDL.  
However the requirements identified in the TMDL implementation plan are generally 
implemented through NPDES permits, waste discharge requirements or other regulatory tools. 
Agencies other than the Water Board will likely use regulatory and non-regulatory tools in 
implementing the PCBs TMDL. The Basin Plan amendment would be cumulatively beneficial to 
the environment in terms of some resource areas. Conceptually, the impacts associated with 
improving water quality through the TMDL, if occurring with other construction projects, could 
contribute to temporary cumulative effects to air quality, noise or traffic impacts that would not 
occur with only one project.  
 
Overall the cumulative effect is to provide an environmental benefit to the San Francisco Bay 
and achieve compliance with existing adopted water quality standards established by the U.S. 
EPA and this Water Board. 
 
Program Cumulative Impacts 
The Water Board has adopted one TMDL for San Francisco Bay. The Mercury TMDL for San 
Francisco Bay (adopted by the Water Board on August 9, 2006 and by the State Board on July 
17, 2007) was developed due to impairments from mercury. Many of the reasonably 
foreseeable methods of compliance for one TMDL are the same as or similar to those that will 
be used to address other pollutants through the implementation of other TMDLs. In terms of 
stormwater, best management practices and control measures that are applicable to PCBs are 
likely to be similar measures to those being implemented for mercury in the urban watershed. 
On-land control measures for mercury also target mine sites in the watershed and would 
therefore be conducted in addition to on-land control measures for PCBs. The potential 
implementation strategies discussed in this document for the PCBs TMDL are likely relevant to 
the implementation of other TMDLs for the San Francisco Bay.  
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In addition, TMDLs for selenium, legacy pesticides, and dioxins other than dioxin-like PCBs, are 
in development for the San Francisco Bay and a TMDL for pathogens is in development for 
Richardson Bay. 
 
Project Cumulative Impacts 
Specific TMDL projects must be environmentally evaluated and cumulative impacts 
considered as the implementing municipality or agency designs and sites the project. 
However, as examples, TMDL projects and other construction activities may result in 
cumulative effects. 
 
With regards to cleanup of PCB-contaminated hot spots, the TMDL requires only the collection 
of information about in-Bay contaminated hot spots; it does not require other actions at these 
sites and does not set cleanup standards to be achieved at these sites. Investigation and 
cleanup of contaminated in-Bay hot spots are already underway at many sites in the Bay 
without the adoption of the TMDL. The one part per billion sediment goal is not a cleanup goal 
or regulatory standard. Thus, the one part per billion sediment goal will not require a large-scale, 
bay-wide mass removal of contaminated sediments from in-Bay hot spots. Table 23 lists the 
sites where cleanup of contaminated in-Bay sediments sites have occurred in the past, those 
that are in the process of being addressed, and sites where some studies may have been 
completed but no plans currently exist for any actions to be taken. Since the TMDL does not call 
for specific actions to be taken, and it is unclear whether actions will be taken in the future at 
sites where work has yet to be started, an evaluation of the cumulative environmental impacts 
are speculative. However, to the degree enough information may be available to provide a 
general response, they are provide below by subject category. 
 
Air Quality  
Implementation of the PCB TMDL Program may cause additional emissions of ozone 
precursors, PM10, and slightly elevated levels of carbon monoxide during construction activities. 
Emissions of PM10 resulting from implementation of TMDL compliance measures may exceed 
the thresholds established by the Bay Area Air Quality Management District (BAAQMD), and 
therefore the TMDL, in conjunction with all other construction activity, may contribute to the 
region's nonattainment status. However, the BAAQMD CEQA guidelines (BAAQMD 1999) state 
that cumulative impacts should be determined based on an individual project’s consistency with 
applicable local General Plans and whether it would affect conformance of the General Plan 
with the regional air quality plan. The majority of the implementation measures under 
consideration as reasonably foreseeable means of compliance with the TMDL do not result in 
operational activities that would increase emissions in the areas due to an increase in 
population or vehicular traffic that would be sustained over time.  
 
The control measure that might increase vehicular traffic is street sweeping/cleaning and storm 
drain maintenance. Past and current stormwater control measures focus on street sweeping 
and litter/debris removal, which results in vehicular traffic. This TMDL would increase the 
amount of vehicular traffic in an incidental fashion as the areas that would be subject to 
increased street sweeping are geographically small and limited to industrial, former industrial or 
small adjacent residential areas of municipalities and the cumulative impacts due to the 
individual impacts from this project when considered with the impacts from existing street 
sweeping activities are not anticipated to be significant.   
 
The cumulative impacts to emissions of criteria pollutants and greenhouse gases are not 
anticipated to be significant. Cleanup actions taken at in-Bay contaminated hot spots in the past, 
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present, or planned for the future involve dredging for PCB contaminated sediments in sites 
smaller than 10 acres and the list of contaminated hot spots has only 21 sites listed (Table 23). 
Removal actions conducted or planned at contaminated hot spots in the bay to-date range from 
a few thousand cubic yards to less than 100,000 cubic yards (Battelle 2005, U.S. Navy 2006b, 
U.S. Navy, 2007 and URS, 2002a). Construction activities at these sites may create short-term 
impacts. However, these activities do not occur simultaneously and are located in different parts 
of San Francisco Bay. It takes a number of years to evaluate and select a remedial alternative 
and thus it is unlikely that multiple projects will be occurring simultaneously. Therefore, the 
cumulative impact of these projects are not anticipated to be significant. In addition, these types 
of construction activities are accounted for in the BAAQMD’s emissions inventory in the regional 
air quality plan.  
 
Biological Resources  
Many of the compliance measures required under the TMDL are located in urban, industrial 
areas, do not impact sensitive habitats or biological resources. Where in-Bay contaminated hot 
spot cleanups conducted in the past have had the potential to impact biological resources, they 
have been required to mitigate by waste discharge requirements or 401 water quality 
certifications for the temporary impacts to sensitive wetlands and to monitor to ensure site 
vegetation and habitat restoration. In addition, mitigation measures for the protection of listed or 
endangered species are required where applicable. For example, construction is required to 
operate outside of nesting seasons and during migratory fish passage windows. These 
mitigation measures are required by any agency with approval authority for the cleanup actions.  
 
The cumulative impacts to biological resources, i.e., destruction or damage to healthy benthic 
communities due to the excavation of PCBs-contaminated sediment from in-Bay PCB 
contaminated hot spots are not anticipated to be significant. Cleanup actions taken at in-Bay 
contaminated hot spots in the past have involved dredging for PCB contaminated sediments in 
sites smaller than 10 acres and the list of contaminated hot spots has only 21 sites listed (Table 
23). Benthic macroinvertebrate community impacts in sub-tidal or intertidal habitats are 
generally short-lived; these communities have the ability to recolonize in a few years and are not 
considered to be a sensitive natural community. In San Francisco Bay, changes in benthic 
community structure occur naturally and therefore remedial dredging of small areas of the Bay 
is not considered a significant environmental impact on biological resources. 
 
Cultural Resources 
Implementation of the PCBs TMDL is not expected to contribute to a cumulative loss of cultural 
resources in the San Francisco Bay area. The activities related to past, present or future contol 
of external loading of PCBs to San Francisco Bay or remediation of In-Bay PCB-contaminated 
hot spots are not known, or likely, to contain cultural resources that would be lost or contribute 
to a cumulative loss or to impact historic districts in the Bay area.  
 
Hazards and Hazardous Materials 
Projects to cleanup on-land contamination and in-Bay contamination from PCBs in soils and 
sediment have been on-going in the San Francisco Bay area since the ban was enacted on 
PCBs. The greatest concern is in the safe transport and treatment, storage and disposal of 
hazardous materials. The implementation of the PCBs TMDL and all other cumulative projects 
must comply with the applicable laws and regulation pertaining to public safety in the transport, 
treatment, storage and disposal of hazardous materials. Thus, cumulative impacts would be 
less than significant. In addition, addressing sources of these contaminants in the environment 
has a cumulatively positive impact on the environment. 
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Hydrology and Water Quality 
Implementation of the PCBs TMDL is expected to result in long-term improvement in water 
quality by reducing the potential for introduction of PCBs into San Francisco Bay. Other TMDLs 
are addressing other pollutants responsible for impairing water quality in San Francisco Bay, 
and thus, the cumulative impact of other program, as well as specific, projects constructed to 
meet Clean Water Act requirements, have resulted in long-term improvements in water quality 
and are expected to continue this improvement. 
 
Land Use and Planning  
The cumulative impacts to land use and planning and landfill capacity are not anticipated to be 
significant. Cleanup actions taken at in-Bay contaminated hot spots in the past have involved 
dredging for PCBs-contaminated sediments in sites smaller than 10 acres, and the list of 
contaminated hot spots has only 21 sites listed (Table 23). Cleanups conducted in the past or 
planned for the future for remediation of contaminated hot spots have occurred in the vicinity of 
industrial sites, brownfields, redevelopment sites and former military bases. There has been 
sufficient land available to process hydraulically dredged sediments prior to off-site disposal at 
landfills. There has also been adequate landfill capacity in the past, and in some cases, the 
dried sediment was clean enough to be used as alternate daily cover at landfills. In some cases, 
material was allowed to be managed upland at industrial sites or remain in-Bay, if properly 
managed, i.e., capped and isolated in place.   
 
The TMDL does not envision the use of multiple, large detention basins capable of treating all 
Bay area stormwater. Much of the available land in the Bay Area has been developed for 
housing, industrial or commercial purposed. Stormwater management agencies are required to 
conduct pilot studies to evaluate the effectiveness of such control measures prior to strategically 
implementing them.  Therefore, there is no basis to conclude that the proposed project would 
result in cumulative impacts to land use. 
 
Noise  
Construction activities associated with the implementation of the PCBs TMDL in combination 
with other noise-generating sources may exacerbate noise conditions in some locations, 
however, these impacts are short term in nature. Most noise is associated with traffic. Noise 
levels from construction activities, once completed, would return to current levels. Other 
activities, such as street sweeping, are expected to occur intermittently, over small geographical 
areas and be of short term duration. Overall, with mitigation, the activities resulting from the 
PCBs TMDL would not be expected to contribute considerably to a cumulative noise impact. 
 
Transportation and Circulation  
Implementation of control measures will create additional short terms increases during 
construction and maintenance. Implementation, after successful completion of the initial pilot 
studies, will likely be staggered over time and will occur in a few locations throughout the 
watershed. This decreases the likelihood that these projects cumulatively will cause significant 
impacts. The PCBs TMDL would require implementation of control measures and best 
management practices in locations within the watershed where existing land use indicates a 
historical use of PCBs.  Most of the implementation measures, for example, additional street 
sweeping, are unlikely to create significant cumulative impacts.  
 
Existing stormwater runoff permits currently require the installation of control measures at new 
developments or redevelopment projects. Some cities in the Bay area are actively requiring 
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construction of stormwater control measures as part of new development projects. These 
control measures are generally smaller elements of much larger construction projects, 
residential subdivisions, commercial high rises, and these larger projects require a consideration 
of the permanent impacts to traffic and transportation. The stormwater control measures are 
thus inconsequential to these projects. 
 
Overall, it is anticipated that implementation of the TMDL is unlikely to create cumulatively 
permanent, significant additions to traffic or transportation. 
 
Utilities and Service Systems 
Implementation of the PCBs TMDL would not increase water use. There is the possibility that 
strategically routing of stormwater to wastewater treatment plants would increase the amount of 
wastewater processed by these plants. However, the requirement of the TMDL is to evaluate 
the feasibility of this type of approach with an emphasis on using currently available existing 
capacity at municipal treatment plants. Therefore no significant additions to wastewater 
treatment plants are expected. The addition to the plant facilities would be limited to 
construction of pipelines or pumping capacity to route the stormwater. A few wastewater 
treatment plants in the Bay Area are planning upgrades to their facilities, improving their 
capacity or collection system rehabilitation. Some of these facilities have analyzed the 
environmental impacts of these activities and others are still in the planning stages. All these 
projects are anticipated to conform with their General Plans. It is not anticipated that 
construction to support routing of stormwater will create a significant impact on available 
services. 
 
Growth Inducement 
Approval and implementation of the proposed Basin Plan amendment would have no direct 
effect on growth inducement. Implementation of the PCBs TMDL would not directly or indirectly 
foster economic or population growth or the construction of additional housing. The project does 
not require the construction of additional capacity at wastewater treatment plants that might be 
considered to indirectly foster growth. 
 
Significant Irreversible Changes in the Environment 
Approval and implementation of the proposed Basin Plan amendment would result in the 
irretrievable commitment of petroleum products to fuel vehicles and equipment and the creation 
of some greenhouse gases that might be viewed as contributing to significant irreversible 
environmental changes already occurring globally.  
 

12.9.  Alternatives Analysis 
The discussion that follows evaluates four alternatives to the proposed Basin Plan amendment 
establishing the PCBs TMDL. It presents a brief evaluation of each alternative. None of the 
alternatives evaluated significantly lessen the environmental impacts of the proposed project. 
The proposed project is not expected to result in significant impacts that cannot be mitigated 
and thus it is not reasonable to look to other alternatives to lessen significant impacts. Some of 
the alternatives do meet some of project’s objectives. However, they generally result in 
attainment of water quality objectives in a longer period of time and thus do not meet one of the 
primary objectives which is attainment of water quality objectives in the shortest time frame 
possible.  In addition, there would be a longer period of time during which the environmental 
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impact of exposure to Bay fish contaminated with PCBs would continue. The proposed project is 
thus the preferred alternative.  
 

No Project Alternative 
The “No-Project” alternative means that the Water Board would not adopt the Basin Plan 
amendment that establishes the numeric fish tissue target and associated PCBs TMDL, 
allocations, implementation plan, monitoring requirements, or special studies. A “No-Project” 
alternative would not set targets, nor would monitoring be required to demonstrate achievement 
of those targets or protection of beneficial uses. The Regional Monitoring Program (RMP) may 
continue to collect and evaluate data on the status and trends of PCBs in San Francisco Bay.  
 
The “No Project” alternative is anticipated to achieve some of the objectives of the proposed 
project, including protection of the beneficial uses for sport fishing and wildlife habitat. As seen 
in Figure 28, the Bay is projected to recover without the project due to natural attenuation of 
PCBs in the environment. However, it would take nearly 100 years to attain the desired 
condition, about 60 years more than if the proposed project alternative is implemented. The “No-
Project” alternative would delay recovery of the Bay and attainment of beneficial uses by about 
60 years, and unduly prolong the associated impacts to Bay sports fish consumers. This 
alternative would unnecessarily maintain human health risk to Bay sport fish consumers for a 
longer time than under the proposed project. Thus, it would not meet the objective of attaining 
water quality objectives in as short a time frame as feasible. 
 
Finally, the “No-Project” alternative would not lessen the environmental impacts over the 
proposed project because 1) other regulatory programs already require many of the actions and 
the associated environmental impacts of the proposed project, and 2) the environmental 
impacts of exposure to PCBs contaminated Bay fish would continue for a longer period of time 
than with the proposed project and there would be no measures to address risk management of 
the potential health impacts of consuming PCB-contaminated Bay fish.    

Alternative TMDL of 20 kg/yr 
We considered doubling the TMDL to 20 kg/yr, using the same long-term mass balance model 
used to set the proposed TMDL. A higher TMDL of 20 kg/yr would result in higher load and 
wasteload allocations for each source category. This alternative will result in attainment of the 
TMDL target in about 70 years. This alternative would delay recovery of the Bay and attainment 
of beneficial uses by about 30 years, and unduly prolong the associated impacts to Bay sports 
fish consumers. This alternative would unnecessarily maintain human health risk to Bay sport 
fish consumers for a longer time than under the proposed project. Under this alternative, we 
could assign a higher load allocation to the Central Valley, resulting in earlier attainment of the 
allocations. However, wasteload allocations for industrial and municipal wastewater would 
remain the same, as they are set at current performance. Therefore, the proposed 
implementation actions for industrial and municipal wastewater dischargers would remain the 
same and the associated environmental impacts would remain the same.  The stormwater 
wasteload allocations would likely increase under this alternative. However, there would still be 
a need for load reductions from stormwater discharges, maintaining the requirements for 
stormwater agencies to evaluate and implement PCBs source and treatment control BMPs 
through pilot studies as in the proposed project. Requirements for in-bay contaminated sites, 
special studies, monitoring, dredgers, and risk management would remain the same as in the 
proposed project under this alternative. This alternative would not significantly change 
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environmental impacts compared to the proposed project. As the implementation actions would 
remain the same under this alternative, i.e., implementation requirements for wastewater, 
stormwater, Central Valley, in-bay contaminated sites, special studies, monitoring, navigational 
dredging, and risk management in the first phase of implementation would remain the same.  

Alternative Based on Equal Percentage Load Reductions  
Under this alternative, we could propose load and wasteload allocations based on an equal 
percentage reduction from each source category to achieve the TMDL of 10kg/yr. This 
alternative would result in a higher wasteload allocation to stormwater, and lower allocations to 
all other source categories. Figure 31 below presents the proposed equal percentage load 
reductions. 
 
This alternative is not acceptable for several reasons. First, this alternative allows stormwater, 
the highest controllable source of PCBs in the watershed, to continue to discharge PCBs in 
sediment at concentrations above the sediment goal. This is anticipated to delay recovery of the 
Bay from impairment and attainment of beneficial uses. The environmental impacts of exposure 
to PCBs contaminated Bay fish would continue for a longer period of time than with the 
proposed project. Increased stormwater load allocations would not relieve the need for 
implementation of source and treatment control BMPs for PCBs to the maximum extent 
practicable. As such, it would be speculative to contend that there would be either increased or 
reduced environmental impacts associated with increased stormwater load allocations. Third, 
this alternative would place a large financial burden on industrial and municipal wastewater 
treatment plants. Most treatment plants would need to upgrade to advanced treatment 
technology to lower PCBs loads to meet the wasteload allocations under this alternative. This 
would require a large capital investment for wastewater treatment plants upgrades to achieve 
small load reductions and potential increased environmental impacts to air quality and noise due 
to the facility upgrades. Requirements for in-bay contaminated sites, special studies, status and 
trend monitoring, navigational dredging, and risk management would remain the same as in the 
proposed project under this alternative and thus any relevant environmental impacts would be 
the same.   
 
This alternative would not significantly change environmental impacts compared to the 
proposed project. Increased stormwater wasteload allocations would still require load reductions 
from stormwater discharges, maintaining the requirements for stormwater agencies to evaluate 
and implement PCBs source and treatment control BMPs through pilot studies as in the 
proposed project. It would be speculative to contend that there would be either increased or 
reduced environmental impacts associated with increased stormwater load allocations. 
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Figure 31-Current Loads, Proposed Allocations and Equal Percentage Reduction Alternative 
Allocation 

Lowest Possible Cost Alternative 
Under this alternative, we would propose a TMDL that would attain the project objectives at the 
lowest possible costs. This alternative would establish a TMDL and set a fish tissue target but 
would limit implementation to existing on-going implementation actions and monitoring 
requirements. No new implementation actions, special studies, or pilot studies to evaluate 
stormwater control measures would be required under this alternative.  
 
As with the “No Project” alternative, the lowest possible cost alternative would achieve some of 
the objectives of the proposed project, including protection of the beneficial uses for sport 
fishing and wildlife habitat. As seen in Figure 28, the Bay is projected to recover without the 
project due to natural attenuation of PCBs in the environment. However, it would take nearly 
100 years to attain the desired condition, about 60 years more than if the proposed project 
alternative is implemented. The “No-Project” alternative would delay recovery of the Bay and 
attainment of beneficial uses by about 60 years, and unduly prolong the associated impacts to 
Bay sports fish consumers. This alternative would unnecessarily maintain human health risk to 
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Bay sport fish consumers for a longer time than under the proposed project. Thus, it would not 
meet the objective of attaining water quality objectives in as short a time frame as possible. 
 
Finally, the lowest possible cost alternative would not lessen the environmental impacts over the 
proposed project because: 1) other regulatory programs already require many of the actions 
and the associated environmental impacts of the proposed project, and 2) the environmental 
impacts of exposure to PCBs contaminated Bay fish would continue for a longer period of time 
than with the proposed project and there would be no measures to address risk management of 
the potential health impacts of consuming PCB-contaminated Bay fish.    

12.10. Economic Considerations Related to Potential Implementation Plan Actions 
The California Environmental Quality act requires that whenever a Water Board adopts a rule 
that requires the installation of pollution control equipment or establishes a performance 
standard or treatment requirement, it must conduct an environmental analysis of reasonably 
foreseeable means of compliance. This analysis must take into account a reasonable range of 
factors, including economics. This proposed Basin Plan Amendment for the PCBs TMDL 
includes performance standards (e.g., targets and allocations). This part of the Staff Report 
discusses the reasonably anticipated costs associated with implementation methods and 
monitoring that might result from the proposed Basin Plan amendment. 
 
Discussion of Costs 
The costs of implementation actions are difficult to estimate because the PCBs TMDL 
implementation plan applies to the entire nine-county, Bay-wide region and applies to numerous 
public agencies as well as individual dischargers all of which have a variety of ways to comply 
with the plan and will be guided in selecting those implementation measures by their technical 
needs and budgetary constraints. Thus it is difficult to anticipate which implementation 
measures are most likely to be adopted. Furthermore, phased pilot or feasibility studies will be 
used to identify and evaluate the feasibility (which includes relative costs and effectiveness) of 
most compliance measures. These assessments need to be completed before the dischargers 
select which action or combination of actions will be most effective and appropriate to their 
allocations. Also, as mentioned previously, many of the implementation measures are part of 
ongoing programs, and will only result in incremental increases to costs of existing programs. 
 
These factors result in the likelihood that short-term costs will be modest. In the longer term, 
achieving the proposed allocations set by the TMDL may be more substantial for some 
dischargers. However, the implementation plan and schedule provide an opportunity to analyze 
alternative means of compliance and time to identify and secure adequate funding. 
Furthermore, because PCBs adhere to soil as do numerous other pollutants such as PBDEs, 
PAHs, chlorinated legacy pesticides, and heavy metals, efforts to reduce PCBs loads to the Bay 
will produce multi-pollutant reduction benefits. Thus, some of the costs to comply with this 
TMDL will also result in compliance with other TMDLs and regulatory requirements for those 
other pollutants. 
 
This discussion provides an overview of the relative costs for each of the source categories that 
are required to implement new actions, or increased actions to attain allocations or 
implementation requirements. Cost information is based on similar work performed elsewhere 
and the best professional judgment of Water Board staff. All costs discussed below are rough 
estimates and only provide an order-of-magnitude characterization of costs. The main focus of 
the implementation plan is on control of PCBs in stormwater. Thus, the largest implementation 
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costs are anticipated to result from implementation of the stormwater runoff allocation portion of 
the TMDL. 
 
The following provides an overview: 
 
Municipal and Industrial Wastewater Dischargers 
Wastewater dischargers are required to maintain optimum treatment performance for solids 
removal and identify and manage controllable sources, i.e., maintain their existing performance. 
Existing overall annual wastewater management costs exceed $500 million to control all 
pollutants in wastewater, including PCBs.  
 
The costs of implementing the TMDL is considered to be incidental increases associated with 
identifying and managing controllable sources. For municipalities, we expect this effort would be 
part of existing pollution prevention and source control programs and new costs would be 
minimal. Industrial facilities are already required to manage their use of PCBs. Use of PCBs is 
allowed in enclosed containers such as in transformers and capacitors. However, as this 
equipment ages, it must be removed and replaced with PCBs-free products. There will be some 
new costs associated with conducting or causing to conduct monitoring and special studies to fill 
critical data gaps and to participate in risk management activities (see discussion below).  
 
Stormwater Runoff Dischargers 
The costs of attaining load reductions above and beyond natural attenuation may be substantial. 
Five California municipalities and one metropolitan area with stormwater programs that were 
demonstrating meaningful progress toward maximum extent practicable compliance were 
surveyed for their stormwater compliance costs in the 2002/2003 time frame (SWRCB, 2005). 
Annual cost per household for the six stormwater programs surveyed ranged from $18 to $46. 
The City of Fremont, included in this cost survey, has costs estimated at $46 per household. 
The majority of these program costs were for street sweeping and litter/debris removal. We 
estimate Bay Area municipalities currently spend approximately $100 million per year to 
manage urban stormwater runoff (assuming 2.5 million households and average fees of $40 per 
year per household). An upper bound estimate of the cost of complying with stormwater control 
requirements for all pollutants, including PCBs, can be thought of in terms of the costs of 
treating wastewater in the Bay area. The load allocations in the TMDL for stormwater and 
wastewater are equal. The current cost of treating wastewater, $500 million annually, results in 
wastewater loads which are equal to what the Basin Plan amendment allocates for stormwater. 
We consider $500 million to be the reasonable cost estimate to the stormwater runoff 
management agencies annually. The $500 million would translate into average fees of $200 per 
year per household. 
 
The TMDL implementation plan calls for dischargers to conduct pilot studies of best 
management practices and control measures.  Based on these studies the effective, cost-
efficient control measures will be implemented through NPDES permits. It is anticipated that the 
overall costs are likely to be less than $500 million per year. 
 
These include:  

• Removal and disposal of PCBs from building materials 
• Remediation of contaminated soil or sediment in public rights-of-way, wastewater 

conveyances, and private property 
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• Street cleaning (includes sweeping or washing) 
• Storm drain and inlet maintenance (above and beyond normal practices) 
• Construction, operation, and maintenance of facilities/units to intercept, divert, and treat 

urban stormwater runoff (e.g., detention basins, wetlands, underground sand filters, 
swales) 

• Diversion of urban storm water runoff to wastewater treatment 
To provide further perspective on costs, we expect that facilities which treat urban stormwater 
runoff will have the highest costs of these options. As discussed in the Implementation Plan 
section of this report, we anticipate discharger’s pilot studies will include consideration of 
strategic runoff treatment in areas with elevated PCBs in soils/sediments, such as older 
industrial urban areas. Underground sand filters, such as the Austin sand filter, are likely retrofit 
treatment unit candidates in these areas. Typically the Austin sand filter system is designed to 
handle runoff from drainage areas up to 50 acres (USEPA, 1999b), and Caltrans has 
considered these filters for treatment of highway runoff and has estimated the cost of installing 
the Austin sand filter unit at around $240,000 (Caltrans, 2004). The Ettie Street pump station 
drainage area in Oakland, CA, which encompasses 100 acres, is one of the industrial urban 
areas that drain to the Bay that have high levels of PCBs in storm drain sediments. In the case 
of Ettie Street watershed, installing Austin sand filters to treat the entire drain area would cost 
less than $5 million, based on the above figures. Assuming there are about 20 Ettie Street-like 
watersheds that have high levels of PCBs in storm drain sediments that drain to the Bay, the 
cost of installing these sand filters would be around $100 million. Annual costs for maintaining 
sand filter systems average about 5 percent of the initial construction (USEPA, 1999b). These 
are rough estimates, but they likely represent the order of magnitude of costs of retrofit 
treatment units. 
 
The proposed implementation plan and schedule provides opportunity to analyze alternative 
means of compliance and allows time for urban stormwater runoff agencies to secure 
reasonable funding. There will be some new costs associated with conducting or causing to 
conduct monitoring and special studies to fill critical data gaps and to participate in risk 
management activities (see discussion below.) 
 
Navigational Dredging and Disposal 
The proposed sediment dredging and disposal implementation actions are based on the Long 
Term Management Strategy for the Placement of Dredged Material in the San Francisco Bay 
Region (USACE, 1998) which is already being implemented. We estimate the current annual 
costs of dredging and dredged sediment disposal exceeds $50 million per year. Although the 
LTMS is expected to result in substantial costs over time as less dredged material is disposed of 
in the bay and more is disposed of in the ocean or at upland sites, little or no new costs should 
be incurred as a result of this PCBs TMDL and implementation plan, because the overall goal of 
the LTMS is to limit in-Bay disposal and to the degree the TMDL requires less in-Bay disposal it 
is furthering the LTMS program’s overall goals. There will be some new costs associated with 
conducting or causing to conduct monitoring and special studies to fill critical data gaps and to 
participate in risk management activities (see discussion below). 
 
In-Bay Contaminated Sediment 
A number of sites within the Bay have already been cleaned-up or are currently undergoing 
remediation or feasibility studies to determine the type and level of clean-up required. The costs 
per site vary significantly; a few past and planned projects are discussed below. 
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In 2001, remedial actions, including dredging three feet of PCB and metal contaminated 
sediment and placement of an underwater isolation cap were completed for the offshore portion 
of the former U.S. Steel property in South San Francisco (URS, 2002b). A total of 20,100 cubic 
yards of sediment were removed from San Francisco Bay at this site. 14,100 cubic yards were 
dredged from the subtidal area and 6,000 cubic yards were removed using land-based 
equipment from the intertidal area. The majority of the sediments were taken to a landfill for 
disposal. The cost of this cleanup was estimated to be about $12 million for three acres. 
 
A Draft Final Feasibility Study for Parcel F (offshore PCB-contaminated sediments) completed 
for Hunters Point Shipyard (U.S. Navy, 2007) evaluated a range of alternatives from no action, 
to complete removal and off-site disposal and included a number of alternatives and a mix of 
remedial actions, including focused removal, off-site disposal and monitored natural recovery.  
Other than no action, the costs of conducting some level of active remediation were from 
$13,060,000 to $42,630,000. The costs included base costs, including costs for remedial design 
and construction, as well as future costs for 30 years of operation and maintenance. The costs 
of monitored natural recovery, an element of multiple remedial alternatives, were considered to 
include the costs of deed restrictions, (documentation, posting and enforcement) baseline 
monitoring, (bathymetric survey and sediment core sampling using a vibracore sampler (30 
samples)) and annual monitoring over a 30 year period. 
 
A Final Feasibility Study for Seaplane Lagoon at Alameda Point (Battelle 2005) to address 
PCBs and cadmium and other contaminants in subtidal sediments evaluated a range of 
remedial alternatives, including but not limited to, no action, monitored natural recovery with 
institutional controls, isolation capping, dredging/dewatering and off-site disposal and focused 
dredging/upland confinement.  Other than no action, the costs of conducting some level of 
active remediation were from $2,280,106 to $40,947,000. The costs included base costs, 
including costs for remedial design and construction, as well as future costs for 30 years of 
operation and maintenance. The Water Board and other regulatory agencies signed a Record of 
Decision in 2005 (U.S. Navy, 2006b) with the U.S. Navy, agreeing to the selected remedial 
alternative of dredging, dewatering, and off-site disposal at a 30-year net present value of 
$24,600,000.  The remedy calls for dredging 63,000 cubic yards of contaminated sediment over 
approximately a 6-acre area. Even though there are and will be substantial costs associated 
with completing existing and new clean-ups, these sites will be subject to clean-up with or 
without this TMDL and therefore little or no new costs are anticipated as a result of this TMDL 
as the costs of cleanup would be driven by other regulatory programs.  
 
Monitoring and Special Studies 
The Regional Monitoring Program (RMP) conducted by the San Francisco Estuary Institute 
collects much of the data that are required as part of the ongoing assessment of the health of 
the Bay. The RMP is jointly funded by municipal and industrial wastewater dischargers. The 
current budget for the program is $3.4 million, which includes monitoring of PCBs and other 
pollutants in water, sediment, and fish throughout the Bay. Maintaining this effort should be 
sufficient to track attainment of the TMDL target and recovery of the Bay. In addition, the RMP 
also conducts regular monitoring of PCBs loads from the Central Valley and limited monitoring 
of PCBs loads from local tributaries. Additional monitoring will be necessary to sufficiently 
quantify loads from urban stormwater runoff and the loads reduced from urban stormwater 
runoff control actions. As with the control measures, this loads monitoring would also address 
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other pollutants of concern such as heavy metals, pesticides, and petroleum hydrocarbons. This 
additional monitoring could cost $500 thousand to $1 million per year. 
 
There are critical data needs to improve our understanding of PCBs fate and transport, 
particularly PCBs in Bay sediments. Also, a better understanding of the rate of natural 
attenuation of PCBs in Bay environments is needed to predict with more certainty the recovery 
time of the Bay, and to inform on the need for more, less or different implementation actions. 
We estimate these costs, which would be shared by all source category dischargers, urban 
stormwater dischargers, and dredgers, would total approximately $1 to 3 million, some of which 
would be accounted for within the existing RMP.  These costs include the costs of collecting 
information regarding pollutants other than PCBs that are the subject of study by the RMP. 
 
Risk Management 
The risk management activities range from conducting studies to support health risk 
assessment and risk communication associated with eating Bay fish, providing outreach and 
advice to the general public and regular consumers of Bay fish, and investigating and 
implementing direct actions that reduce the actual and potential exposure of, and mitigate health 
impacts to, people and communities most likely to be consuming PCBs-contaminated fish from 
San Francisco Bay. Responsibility and costs associated with these activities will be shared 
among the California Office of Environmental Health Hazard Assessment, the California 
Department of Toxic Substances Control, the California Department of Health Services, 
dischargers, community-based organizations, and the Water Board. Although the direct risk 
reduction, studies, outreach efforts and mitigation actions have yet to be determined, they will 
likely cost in the range of $100 thousand to $1 million dollars per year. Some of these costs are 
likely to be incurred without this TMDL as the San Francisco Bay mercury TMDL and mercury 
watershed NPDES permit require similar risk management activities. 
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Sacrament

Text

This map was created to generally illustrate the lands that are under the jurisdiction of the California State Lands Commission, including active leases issued by the Commission as of April 2017, 
State-owned school lands, and certain State-owned sovereign land that has been legislatively granted in trust to local entities. This map does not depict any mineral interests reserved to the State.
Not all grants are shown. This map, and the data on which it is based, are subject to change, does not include all lands within the Commission’s jurisdiction, and does not purport to show precise boundaries.
Therefore, while it may be helpful to obtain a general understanding of the Commission’s jurisdiction, the boundaries of the lands must not be used for title, boundary or ownership determination purposes 
or for obtaining permits or other entitlements from any federal, State, or local agencies. The user assumes all risk of use. The California State Lands Commission makes no warranty as to the accuracy of the map
or the underlying data nor assumes any liability for its use. 



California State Lands Commission Jurisdiction 

 
The State of California acquired sovereign ownership of all tidelands and submerged lands and 
the beds of navigable lakes and waterways upon its admission to the United States in 1850. The 
California State Lands Commission (Commission) has jurisdiction and management authority 
over these sovereign lands. These lands include the beds of more than 120 navigable rivers and 
sloughs, nearly 40 navigable lakes, and the 3-mile-wide band of tide and submerged lands 
adjacent to California’s 1,100 mile coast and offshore islands, totaling nearly 4 million acres. 
The Commission also has certain residual and review authority for tidelands and submerged 
lands legislatively granted in trust to local jurisdictions. The protections of the common law 
Public Trust Doctrine apply to all these lands. 
 
The State holds these lands in trust for the benefit of all people of the State for statewide Public 
Trust purposes including waterborne commerce, navigation, fisheries, water-related recreation, 
habitat preservation, and open space, among others. On tidal waterways, the State's sovereign 
fee ownership extends landward to the mean high-tide line, except for areas of fill or artificial 
accretion or where the boundary has been fixed by agreement or a court decision. On navigable 
non-tidal waterways, including lakes, the State holds fee ownership of the bed of the waterway 
landward to the ordinary low-water mark and a Public Trust easement landward to the ordinary 
high-water mark, except where the boundary has been fixed by agreement or a court decision. 
These boundaries may not be readily apparent from present day site inspections. 
 
The Commission also manages State-owned school lands granted to the State in 1853 by the 
federal government to support public schools. Today, the Commission manages approximately 
459,000 acres of school lands held in fee ownership by the State and reserved mineral interests 
on approximately 790,000 acres of school lands where the surface estate was sold. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT 3.1 
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KeyCite Yellow Flag - Negative Treatment 
  Proposed Legislation 

West’s Annotated California Codes  
Constitution of the State of California 1879 (Refs & Annos) 

Article IV. Legislative (Refs & Annos) 

West’s Ann.Cal.Const. Art. 4, § 8 

§ 8. Bills; procedure; effective date of statutes; urgency measures 

Effective: November 9, 2016 

Currentness 
 
 

SEC. 8. (a) At regular sessions no bill other than the budget bill may be heard or acted on by committee or either house until 
the 31st day after the bill is introduced unless the house dispenses with this requirement by rollcall vote entered in the 
journal, three fourths of the membership concurring. 
  
 

(b)(1) The Legislature may make no law except by statute and may enact no statute except by bill. No bill may be passed 
unless it is read by title on 3 days in each house except that the house may dispense with this requirement by rollcall vote 
entered in the journal, two thirds of the membership concurring. 
  
 

(2) No bill may be passed or ultimately become a statute unless the bill with any amendments has been printed, distributed to 
the members, and published on the Internet, in its final form, for at least 72 hours before the vote, except that this notice 
period may be waived if the Governor has submitted to the Legislature a written statement that dispensing with this notice 
period for that bill is necessary to address a state of emergency, as defined in paragraph (2) of subdivision (c) of Section 3 of 
Article XIII B, that has been declared by the Governor, and the house considering the bill thereafter dispenses with the notice 
period for that bill by a separate rollcall vote entered in the journal, two thirds of the membership concurring, prior to the vote 
on the bill. 
  
 

(3) No bill may be passed unless, by rollcall vote entered in the journal, a majority of the membership of each house concurs. 
  
 

(c)(1) Except as provided in paragraphs (2) and (3) of this subdivision, a statute enacted at a regular session shall go into 
effect on January 1 next following a 90-day period from the date of enactment of the statute and a statute enacted at a special 
session shall go into effect on the 91st day after adjournment of the special session at which the bill was passed. 
  
 

(2) A statute, other than a statute establishing or changing boundaries of any legislative, congressional, or other election 
district, enacted by a bill passed by the Legislature on or before the date the Legislature adjourns for a joint recess to 



§ 8. Bills; procedure; effective date of statutes; urgency measures, CA CONST Art. 4, § 8 
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reconvene in the second calendar year of the biennium of the legislative session, and in the possession of the Governor after 
that date, shall go into effect on January 1 next following the enactment date of the statute unless, before January 1, a copy of 
a referendum petition affecting the statute is submitted to the Attorney General pursuant to subdivision (d) of Section 10 of 
Article II, in which event the statute shall go into effect on the 91st day after the enactment date unless the petition has been 
presented to the Secretary of State pursuant to subdivision (b) of Section 9 of Article II. 
  
 

(3) Statutes calling elections, statutes providing for tax levies or appropriations for the usual current expenses of the State, 
and urgency statutes shall go into effect immediately upon their enactment. 
  
 

(d) Urgency statutes are those necessary for immediate preservation of the public peace, health, or safety. A statement of 
facts constituting the necessity shall be set forth in one section of the bill. In each house the section and the bill shall be 
passed separately, each by rollcall vote entered in the journal, two thirds of the membership concurring. An urgency statute 
may not create or abolish any office or change the salary, term, or duties of any office, or grant any franchise or special 
privilege, or create any vested right or interest. 
  
 

Credits 
 
(Added Nov. 8, 1966. Amended Nov. 7, 1972. Amended by A.C.A.54 (Prop. 109), approved June 5, 1990, eff. June 6, 1990; 
Initiative Measure (Prop. 54, § 4.2, approved Nov. 8, 2016, eff. Nov. 9, 2016).) 
  
 
Notes of Decisions (149) 
 

West’s Ann. Cal. Const. Art. 4, § 8, CA CONST Art. 4, § 8 
Current with urgency legislation through Ch. 13 of 2018 Reg.Sess 
End of Document 
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188 Cal.App.4th 794 
Court of Appeal, Third District, California. 

CLOVIS UNIFIED SCHOOL DISTRICT et al., 
Plaintiffs and Appellants, 

v. 
John CHIANG, as State Controller, etc., Defendant 

and Appellant. 

No. C061696. 
| 

Sept. 21, 2010. 
| 

As Modified on Denial of Rehearing Oct. 14, 2010. 

Synopsis 
Background: School districts and community college 
districts brought action against State Controller’s Office 
for declaratory and writ relief challenging auditing rules 
used in reducing state-mandated reimbursement claims 
for employee salary and benefit costs. The Superior 
Court, Sacramento County, No. 06CS00748 and 
07CS00263, Lloyd G. Connelly, J., invalidated the 
Contemporaneous Source Document Rule (CSDR) as 
applied to Intradistrict Attendance Program and 
Collective Bargaining Program, granted no relief as to 
CSDR as applied to the School District of Choice 
Program (SDC) and the Emergency Procedures, 
Earthquake Procedures and Disasters Program (EPEPD), 
and upheld the Health Fee Rule. Plaintiffs appealed. 
  

Holdings: The Court of Appeal, Butz, J., held that: 
  
[1] CSDR implemented, interpreted, or made specific the 
regulatory Parameters and Guidelines (P&Gs) applied to 
state-mandated reimbursement claims; 
  
[2] declaratory and traditional mandate relief was 
appropriate form of relief for use of CSDR as 
underground regulation; and 
  
[3] amount of optional student fee was deducted from 
amount reimbursed to community college districts for 
state-mandated costs. 
  

Reversed in part with directions and affirmed in part. 
  
 

 

West Headnotes (14) 
 
 
[1] 
 

Declaratory Judgment 
Limitations and laches 

Mandamus 
Time to Sue, Limitations, and Laches 

States 
State expenses and charges and statutory 

liabilities 
 

 School districts’ and community college 
districts’ action against State Controller’s 
Office, for declaratory and writ relief 
challenging audits that reduced state-mandated 
reimbursement claims for employee salary and 
benefit costs based on an auditing rule which 
was an invalid underground regulation in 
violation of the state Administrative Procedure 
Act (APA), was subject to the three-year statute 
of limitations for lawsuits based on statutory 
liability, since state-mandated reimbursement 
was a statutory liability. West’s Ann.Cal.C.C.P. 
§ 338(a); West’s Ann.Cal.Gov.Code §§ 11340 et 
seq., 17500 et seq. 

1 Cases that cite this headnote 
 

 
 
[2] 
 

Administrative Law and Procedure 
Nature and Scope 

 
 An Administrative Procedure Act (APA) 

regulation has two principal characteristics: it 
must apply generally; and it must implement, 
interpret, or make specific the law enforced or 
administered by the agency, or govern the 
agency’s procedure. West’s Ann.Cal.Gov.Code 
§ 11342.600. 

Cases that cite this headnote 
 

 
 
[3] 
 

Administrative Law and Procedure 
Nature and Scope 

 
 For a regulation to “apply generally,” as 
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required to be subject to the Administrative 
Procedure Act (APA), the rule need not apply 
universally; a rule applies generally so long as it 
declares how a certain class of cases will be 
decided. West’s Ann.Cal.Gov.Code § 
11342.600. 

Cases that cite this headnote 
 

 
 
[4] 
 

States 
Administration of finances in general 

 
 State Controller’s Office’s Contemporaneous 

Source Document Rule (CSDR) applied 
generally, as required to be a regulation subject 
to the Administrative Procedure Act (APA), 
where the CSDR was applied generally to the 
auditing of reimbursement claims, and the 
Controller’s auditors had no discretion to judge 
on a case-by-case basis whether to apply the 
CSDR. West’s Ann.Cal.Gov.Code § 11342.600. 

Cases that cite this headnote 
 

 
 
[5] 
 

States 
State expenses and charges and statutory 

liabilities 
 

 State Controller’s Office’s Contemporaneous 
Source Document Rule (CSDR) implemented, 
interpreted, or made specific the regulatory 
Parameters and Guidelines (P&Gs) applied to 
state-mandated reimbursement claims for the 
School District of Choice (SDC) Program in 
effect before May 27, 2004, and thus was a 
regulation subject to the Administrative 
Procedure Act (APA), since there were 
substantive differences between the CSDR and 
the P&Gs then in effect; the CSDR barred the 
use of employee time declarations and 
certifications as source documents or 
equivalents even though the P&Gs had nothing 
to say on that subject, and the CSDR did not 
countenance the use of documented estimates 
even though such estimates were allowable 
under the P&Gs. West’s Ann.Cal.Gov.Code §§ 
11342.600, 17557, 17558.5(a); West’s 

Ann.Cal.Educ.Code § 48209.9 (Repealed). 

Cases that cite this headnote 
 

 
 
[6] 
 

States 
State expenses and charges and statutory 

liabilities 
 

 State Controller’s Office’s Contemporaneous 
Source Document Rule (CSDR) implemented, 
interpreted, or made specific the regulatory 
Parameters and Guidelines (P&Gs) applied to 
state-mandated reimbursement claims for the 
Emergency Procedures, Earthquake Procedures 
and Disasters Program (EPEPD), and thus was a 
regulation subject to the Administrative 
Procedure Act (APA), since there were 
substantive differences between the CSDR and 
the P&Gs then in effect; unlike the P&Gs, the 
CSDR barred the use of employee time 
declarations and certifications as source 
documents, and the CSDR did not countenance 
the use of documented estimates. West’s 
Ann.Cal.Gov.Code §§ 11342.600, 17557, 
17558.5(a); West’s Ann.Cal.Educ.Code §§ 
35925–35927, 40041.5, 40042 (Repealed). 

Cases that cite this headnote 
 

 
 
[7] 
 

States 
State expenses and charges and statutory 

liabilities 
 

 State Controller’s Office’s Contemporaneous 
Source Document Rule (CSDR) implemented, 
interpreted, or made specific the regulatory 
Parameters and Guidelines (P&Gs) applied to 
state-mandated reimbursement claims for the 
Intradistrict Attendance Program, and thus was a 
regulation subject to the Administrative 
Procedure Act (APA), since there were 
substantive differences between the CSDR and 
the P&Gs then in effect; unlike the P&Gs, the 
CSDR barred the use of time studies or 
employee time declarations and certifications as 
source documents. West’s Ann.Cal.Gov.Code 
§§ 11342.600, 17557, 17558.5(a); West’s 
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Ann.Cal.Educ.Code § 35160.5. 

Cases that cite this headnote 
 

 
 
[8] 
 

States 
State expenses and charges and statutory 

liabilities 
 

 State Controller’s Office’s Contemporaneous 
Source Document Rule (CSDR) implemented, 
interpreted, or made specific the regulatory 
Parameters and Guidelines (P&Gs) applied to 
state-mandated reimbursement claims for the 
school district Collective Bargaining Program, 
and thus was a regulation subject to the 
Administrative Procedure Act (APA), since 
there were substantive differences between the 
CSDR and the P&Gs then in effect; unlike the 
P&Gs, the CSDR required source documents. 
West’s Ann.Cal.Gov.Code §§ 3540 et seq., 
11342.600, 17557, 17558.5(a). 

1 Cases that cite this headnote 
 

 
 
[9] 
 

Declaratory Judgment 
State officers and boards 

Declaratory Judgment 
Education 

Mandamus 
Establishment, maintenance, and management 

of schools 
 

 Declaratory and accompanying traditional 
mandate relief was an appropriate form of relief, 
for school districts’ challenge to State 
Controller’s Office’s policy of using an 
underground regulation to conduct audits in 
violation of the Administrative Procedure Act 
(APA), even though the underground regulation 
was later incorporated into valid regulations, 
where the dispute related to audit determinations 
under the invalid regulation which did not 
become final prior to the applicable statute of 
limitations, and there was no adequate 
administrative remedy because the Commission 
on State Mandates consistently refused to rule 
on underground regulation claims. West’s 

Ann.Cal.Gov.Code § 11350. 

2 Cases that cite this headnote 
 

 
 
[10] 
 

Evidence 
Administrative rules and regulations 

 
 In appeal from trial court’s partial grant of 

declaratory and writ relief against underground 
regulations used by State Controller’s Office in 
reducing state-mandated reimbursement claims 
for employee salary and benefit costs, Court of 
Appeal would not take judicial notice of a 
subsequent amendment of the regulatory 
Parameters and Guidelines (P&Gs) applied to 
the reimbursement claims, which brought the 
underground regulations into compliance with 
the Administrative Procedure Act (APA) after 
the time period at issue in the lawsuit. West’s 
Ann.Cal.Gov.Code §§ 11340 et seq., 17500 et 
seq. 

Cases that cite this headnote 
 

 
 
[11] 
 

Evidence 
Official proceedings and acts 

 
 In appeal from trial court’s partial grant of 

declaratory and writ relief against underground 
regulations used by State Controller’s Office in 
reducing school districts’ and community 
college districts’ state-mandated reimbursement 
claims for employee salary and benefit costs, 
Court of Appeal would not take judicial notice 
of the Commission on State Mandates Incorrect 
Reduction Claim caseload summary or the 
Controller’s list of final audit reports for 
California school districts and community 
college districts. West’s Ann.Cal.Gov.Code § 
17558.7(a). 

1 Cases that cite this headnote 
 

 
 
[12] 
 

States 
State expenses and charges and statutory 
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liabilities 
 

 Under the statutes requiring reimbursement to 
local government for state-mandated costs, the 
amount of an optional student health fee was 
deducted from the amount reimbursed to 
community college districts for the 
state-mandated cost of the Health Fee 
Elimination Program, even when districts chose 
not to charge their students those fees. West’s 
Ann.Cal.Gov.Code §§ 17514, 17556(d); West’s 
Ann.Cal.Educ.Code § 76355(a)(1); § 72246 
(Repealed). 

See Cal. Jur. 3d, State of California, § 104; 9 
Witkin, Summary of Cal. Law (10th ed. 2005) 
Taxation, § 121. 

Cases that cite this headnote 

 

 
 
[13] 
 

States 
State expenses and charges and statutory 

liabilities 
 

 To the extent a local agency or school district 
has the authority to charge for a state-mandated 
program or increased level of service, that 
charge cannot be recovered as a state-mandated 
cost. West’s Ann.Cal. Const. Art. 13B, § 6; 
West’s Ann.Cal.Gov.Code §§ 17514, 17556(d). 

Cases that cite this headnote 
 

 
 
[14] 
 

States 
State expenses and charges and statutory 

liabilities 
 

 State Controller’s Office had the authority to 
rely on the Government Code, rather than only 
on the Parameters and Guidelines (P&Gs) 
adopted by the Commission on State Mandates, 
to uphold an audit rule excluding the amount of 
optional fees from the amount recoverable as 
state-mandated costs. West’s Ann.Cal.Gov.Code 
§§ 17514, 17556(d). 

Cases that cite this headnote 
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Opinion 
 

BUTZ, J. 

 
*797 This declaratory relief and writ of mandate action 
concerns the validity of two auditing rules used by 
defendant State Controller’s Office (Controller). The 
Controller used these rules in reducing state-mandated 
reimbursement claims for employee salary and benefit 
costs submitted from plaintiff school districts and 
community college districts (hereafter plaintiffs). 
  
 

Contemporaneous Source Document Rule (CSDR) 
The first auditing rule is referred to by plaintiffs as the 
Contemporaneous Source Document Rule (CSDR). The 
Controller used this rule to reduce reimbursement claims 
for the following four state-mandated school district 
programs during the challenged period straddling fiscal 
years 1998 to 2003: (1) the School District of Choice 
Program (SDC); (2) the Emergency Procedures, 
Earthquake Procedures and Disasters Program (EPEPD); 
(3) the *798 Intradistrict Attendance Program; and (4) the 
Collective Bargaining Program. We conclude this rule 
was an invalid underground regulation under the state 
Administrative Procedure Act (APA) during this period. 
(Gov.Code, § 11340 et seq.)1 Consequently, we overturn 
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the Controller’s audits for these four programs during this 
period to the extent they were based on this rule. 
  
1 
 

Undesignated statutory references are to the
Government Code. 
 

 
 

Health Fee Elimination Program: Health Fee Rule 
The second auditing rule is the Health Fee Rule, which 
the Controller used to reduce reimbursement claims for 
state- **37 mandated health services provided by the 
plaintiff community college districts pursuant to the 
Health Fee Elimination Program. We uphold the validity 
of this rule. 
  
The trial court: (1) invalidated the CSDR as applied to the 
Intradistrict Attendance and Collective Bargaining 
Programs (from which the Controller appeals); (2) hinted 
at the CSDR’s invalidity as applied to the SDC and 
EPEPD Programs but did not grant relief thereon, 
apparently deeming the administrative remedy sufficient 
(from which the school districts appeal); and (3) upheld 
the validity of the Health Fee Rule (from which the 
community college districts appeal). We shall affirm the 
judgment regarding the Intradistrict Attendance Program, 
the Collective Bargaining Program, and the Health Fee 
Rule, but reverse the judgment, with directions, regarding 
the SDC and EPEPD Programs. 
  
Because the issues raised in this appeal are almost entirely 
legal ones subject to our independent review (see Grier v. 
Kizer (1990) 219 Cal.App.3d 422, 434, 268 Cal.Rptr. 244, 
disapproved on a different ground in Tidewater Marine 
Western, Inc. v. Bradshaw (1996) 14 Cal.4th 557, 577, 59 
Cal.Rptr.2d 186, 927 P.2d 296 (Tidewater ) [whether an 
auditing rule is an APA regulation is a question of law] ), 
it is unnecessary to set forth a factual background at this 
stage. Instead, we will proceed straight to our discussion. 
First, we will briefly summarize the process of 
state-mandated reimbursement and the concept of 
underground regulation. Then we will turn our attention 
to the programs and remedies at issue, weaving in the 
pertinent facts as we go. 
  
 

DISCUSSION 

I. State-mandated Reimbursement Process 

In 1979, California’s voters adopted article XIII B, 
section 6 of the state Constitution, which specifies that if 
the state imposes any “new program *799 or higher level 
of service” on any local government (including a school 
district), the state must reimburse the locality for the costs 
of the program or increased level of service. 
  
In 1984, the Legislature enacted statutes to govern the 
state mandate process. (§ 17500 et seq.) Under these 
statutes, the Commission on State Mandates (the 
Commission) determines, pursuant to a “test claim” 
process, whether a state program constitutes a 
reimbursable state mandate. (§§ 17551, subd. (c), 17553.) 
  
Once the Commission determines that a state mandate 
exists, it adopts regulatory “[P]arameters and 
[G]uidelines” (P & G’s) to govern the state-mandated 
reimbursement. (§ 17557.) The Controller, in turn, then 
issues nonregulatory “[C]laiming [I]nstructions” for each 
Commission-determined mandate; these instructions must 
derive from the Commission’s test claim decision and its 
adopted P & G’s. (§ 17558.) Claiming Instructions may 
be specific to a particular mandated program, or general 
to all such programs. 
  
The Controller may audit a reimbursement claim filed by 
a local agency or school district within three years of the 
claim’s filing or last amendment. (§ 17558.5, subd. (a).) 
  
If the Controller reduces a specific reimbursement claim 
via an audit, the claimant may file an “[I]ncorrect 
[R]eduction [C]laim” with the Commission. (§ 17558.7, 
subd. (a).) 
  
 

II. The Concept of Invalid Underground Regulation 

[1] In their petitions for writ of mandate and complaints for 
declaratory relief, the school districts (comprising Clovis, 
**38 Fremont, Newport–Mesa, Norwalk–La Mirada, 
Riverside, Sweetwater, and San Juan; hereafter 
collectively, School Districts) allege that the CSDR 
constitutes an invalid, unenforceable underground 
regulation under the APA as applied by the Controller in 
auditing salary and benefit costs in reimbursement claims 
for the SDC, EPEPD, Intradistrict Attendance, and 
Collective Bargaining Programs during the applicable 
periods roughly encompassing the fiscal years 1998 to 
2003.2 
  
2 
 

Because of the large number of school districts and 
program audits involved, as well as the slightly varying 
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fiscal years at issue corresponding to these districts and
program audits, we will use the general phrasing
“applicable periods roughly encompassing the fiscal
years 1998 to 2003” to describe the audits at issue. The
parties are well aware of the particular audits being
challenged for this period. Regardless, the School
Districts must meet the applicable three-year statute of
limitations that governs lawsuits based on statutory
liability (like state-mandated reimbursement) for any
audits of the four programs that have been determined
on the basis of the invalidated CSDR. (Code Civ. Proc.,
§ 338; Union of American Physicians & Dentists v.
Kizer (1990) 223 Cal.App.3d 490, 504, fn. 5, 272
Cal.Rptr. 886.) San Juan School District filed its
petition and complaint on March 2, 2007. The rest of
the School Districts, together, filed their petition and
complaint on May 23, 2006. The trial court
consolidated these two petitions and complaints on
March 27, 2007. 

The School Districts made challenges to other
programs as well, but these challenges are not at
issue on appeal. 
 

 
*800 In their petition for writ of mandate and complaint 
for declaratory relief (actually appended to the School 
Districts’ petition and complaint), the community college 
districts (comprising San Mateo, Santa Monica, State 
Center, and El Camino; hereafter collectively, College 
Districts) allege that the Health Fee Rule constitutes an 
invalid, unenforceable underground regulation under the 
APA as applied by the Controller in auditing 
reimbursement claims for the Health Fee Elimination 
Program or, alternatively, that the Controller’s auditing 
actions in this respect were beyond its lawful authority. 
  
The basic legal principles that apply to these allegations 
are as follows: 
  
“ ‘If a rule constitutes a “regulation” within the meaning 
of the APA (other than an “emergency regulation” ...) it 
may not be adopted, amended, or repealed except in 
conformity with “basic minimum procedural 
requirements” ’ ” which include public notice, 
opportunity for comment, agency response to comment, 
and review by the state Office of Administrative Law. 
(Morning Star Co. v. State Bd. of Equalization (2006) 38 
Cal.4th 324, 333, 42 Cal.Rptr.3d 47, 132 P.3d 249 
(Morning Star ).) “These requirements promote the 
APA’s goals of bureaucratic responsiveness and public 
engagement in agency rulemaking.” (Ibid.) 
  
Any regulation “ ‘that substantially fails to comply with 
these requirements may be judicially declared invalid’ ” 
and is deemed unenforceable. (Morning Star, supra, 38 
Cal.4th at p. 333, 42 Cal.Rptr.3d 47, 132 P.3d 249; § 

11350, subd. (a).) 
  
[2] A “regulation” under the APA “means every rule, 
regulation, order, or standard of general application or the 
amendment, supplement, or revision of any rule, 
regulation, order, or standard adopted by any state agency 
to implement, interpret, or make specific the law enforced 
or administered by it, or to govern its procedure.” (§ 
11342.600.) As we will later explain more fully, an APA 
regulation has two principal characteristics: It must apply 
generally; and it must implement, interpret, or make 
specific the law enforced or administered by the agency, 
or govern the agency’s procedure. (Morning Star, supra, 
38 Cal.4th at pp. 333–334, 42 Cal.Rptr.3d 47, 132 P.3d 
249; Tidewater, **39 supra, 14 Cal.4th at p. 571, 59 
Cal.Rptr.2d 186, 927 P.2d 296.) 
  
 

*801 III. The CSDR as Applied to the SDC, EPEPD, 
Intradistrict Attendance, and Collective Bargaining 

Programs 

We will start with the SDC Program. We do so because, 
of these four programs, the Commission’s APA-valid, 
pre-May 27, 2004 P & G’s for the SDC Program most 
closely resemble the Controller’s CSDR.3 If we conclude, 
nevertheless, that the CSDR is an underground regulation 
that violates the APA in this context, we will have to 
conclude similarly for these three other programs. It is 
undisputed that the Controller’s CSDR was not enacted in 
compliance with APA procedure. 
  
3 
 

On May 27, 2004, the Commission validly amended its 
SDC Program P & G’s to adopt this CSDR language. 
 

 
As we shall explain, we conclude that the CSDR, as 
applied to the (pre-May 27, 2004) SDC Program, is an 
underground, unenforceable regulation under the APA. 
Accordingly, the CSDR is invalid as applied to the School 
Districts’ SDC Programs for the applicable periods 
roughly encompassing the fiscal years 1998 to 2003 (see 
fn. 2, ante ), and invalid in parallel fashion to the three 
other programs as well. 
  
The Commission determined, in the mid–1990’s, that the 
SDC Program imposed a reimbursable state-mandated 
program on school districts by establishing the right of 
parents/guardians of students, who were prohibited from 
transferring to another school district, to appeal to the 
county board of education. (See former Ed.Code, § 
48209.9, inoperative July 1, 2003.) 
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From August 24, 1995, until May 27, 2004, the 
Commission’s P & G’s for the SDC Program set forth the 
following two requirements for school districts seeking 
SDC state-mandated reimbursement for employee salary 
and benefit costs: (1) “Identify the employee(s) and their 
job classification, describe the mandated functions 
performed and specify the actual number of hours devoted 
to each function, the productive hourly rate and the 
related benefits. The average number of hours devoted to 
each function may be claimed if supported by a 
documented time study”; and (2) “For auditing purposes, 
all costs claimed must be traceable to source documents 
(e.g., employee time records, invoices, receipts, purchase 
orders, contracts, etc.) and/or worksheets that show 
evidence of and the validity of such claimed costs.” 
  
The Commission’s SDC Program P & G’s divide the 
subject of reimbursable costs into three categories: 
employee salaries and benefits; materials and supplies; 
and contracted services. The examples set forth in these P 
& G’s for *802 “source documents” align with these three 
categories: “employee time records” for employee salaries 
and benefits; “invoices,” “receipts” and “purchase orders” 
for materials and supplies; and “contracts” for contracted 
services. At issue in this appeal for the SDC, EPEPD, 
Intradistrict Attendance, and Collective Bargaining 
Programs are just the cost category of employee salaries 
and benefits. 
  
From the initial issuance of the Commission’s SDC 
Program P & G’s in 1995 until May 27, 2004, the 
Controller’s SDC-specific Claiming Instructions 
substantively aligned with the SDC Program P & G’s. 
  
However, in September 2003, the Controller revised its 
general Claiming Instructions (that apply to 
state-mandated reimbursement claims in general) to set 
**40 forth, for the first time, what has become known as 
the CSDR. The CSDR states: 
  
“To be eligible for mandated cost reimbursement for any 
fiscal year, only actual costs may be claimed. Actual costs 
are those costs actually incurred to implement the 
mandated activities. Actual costs must be traceable and 
supported by source documents that show the validity of 
such costs, when they were incurred, and their 
relationship to the reimbursable activities. A source 
document is a document created at or near the same time 
the actual cost was incurred for the event or activity in 
question. Source documents may include, but are not 
limited to, employee time records or time logs, sign-in 
sheets, invoices, and receipts. 
  

“Evidence corroborating the source documents may 
include, but is not limited to, worksheets, cost allocation 
reports (system generated), purchase orders, contracts, 
agendas, training packets, and declarations. Declarations 
must include a certification or declaration stating, ‘I 
certify under penalty of perjury under the laws of the 
State of California that the foregoing is true and correct 
based upon personal knowledge.’ Evidence corroborating 
the source documents may include data relevant to the 
reimbursable activities otherwise in compliance with 
local, state, and federal government requirements. 
However, corroborating documents cannot be substituted 
for source documents.” 
  
Substantial evidence showed that prior to the use of the 
CSDR in Controller audits, school districts obtained SDC 
state-mandated reimbursement for employee salary and 
benefit costs based on (1) declarations and certifications 
from the employees that set forth, after the fact, the time 
they had spent on SDC-mandated tasks; or (2) an annual 
accounting of time determined by the number of 
mandated activities and the average time for each activity. 
After the Controller began using the CSDR in its auditing 
of SDC reimbursement claims, the Controller deemed 
these declarations, certifications, and accounting methods 
insufficient, and reduced the *803 reimbursement claims 
accordingly. (Substantial evidence also showed that the 
Controller, in 2000, began applying a CSDR requirement 
in field audits of SDC reimbursement claims, before the 
CSDR was expressed in the Controller’s general Claiming 
Instructions in September 2003 or adopted in the 
Commission’s SDC Program P & G’s on May 27, 2004.) 
  
The question is whether the Controller’s CSDR 
constituted an underground, unenforceable regulation that 
the Controller used in auditing the School Districts’ SDC 
Program for the fiscal years 1998 to 2003, because the 
CSDR constituted a state agency regulation that was not 
adopted in conformance with the APA prior to its valid 
adoption in the Commission’s SDC Program P & G’s on 
May 27, 2004. We answer this question “yes.” 
  
[3] “ ‘A regulation subject to the APA ... has two principal 
identifying characteristics. [Citation.] First, the agency 
must intend its rule to apply generally, rather than in a 
specific case. The rule need not, however, apply 
universally; a rule applies generally so long as it declares 
how a certain class of cases will be decided. [Citation.] 
Second, the rule must “implement, interpret, or make 
specific the law enforced or administered by [the agency], 
or ... govern [the agency’s] procedure.” ’ ” (Morning Star, 
supra, 38 Cal.4th at pp. 333–334, 42 Cal.Rptr.3d 47, 132 
P.3d 249, quoting Tidewater, supra, 14 Cal.4th at p. 571, 
59 Cal.Rptr.2d 186, 927 P.2d 296, italics added.) 
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[4] As to the first criterion—whether the rule is intended to 
apply generally—substantial evidence supports the trial 
**41 court’s finding that the CSDR was “applie[d] 
generally to the auditing of reimbursement claims ...; the 
Controller’s auditors ha[d] no discretion to judge on a 
case[-]by[-]case basis whether to apply the rule.” (The 
trial court made this finding in the context of ruling on the 
Intradistrict Attendance and Collective Bargaining 
Programs, but this finding is a general one that applies 
equally to the SDC Program. The trial court did not apply 
this general finding to the SDC Program only because the 
court reasoned that the CSDR was not an APA-violative 
underground regulation in the SDC context, as the 
Commission later adopted the CSDR into its SDC 
Program P & G’s (see fn. 3, ante ). As we shall explain 
later, we reject this reasoning involving subsequent 
adoption.) 
  
[5] The CSDR also meets the second criterion of being a 
regulation: It implements, interprets, or makes specific the 
law enforced or administered by the Controller. The 
Controller argues, to the contrary, that the CSDR “merely 
restates” the source document requirement found in the 
pre-May 27, 2004 Commission P & G’s for the SDC 
Program, and that “source documents” are, by their 
sourceful nature, contemporaneous. As we explain, we 
reject this argument. 
  
Admittedly, the pre-May 27, 2004 SDC Program P & G’s 
stated that, “[f]or auditing purposes, all costs claimed 
must be traceable to source documents *804 (e.g., 
employee time records, invoices, receipts, purchase 
orders, contracts, etc.) and/or worksheets that show 
evidence of and the validity of such claimed costs.” 
However, the Controller’s CSDR, in contrast to these P & 
G’s, did not equate “source documents” with 
“worksheets,” but relegated “worksheets” to the 
second-class status of “corroborating documents” that can 
only serve as evidence that corroborates “source 
documents.” This is no small matter either. This is 
because, prior to the Controller using the CSDR to audit 
reimbursement claims, the School Districts, in making 
these claims, had used employee declarations and 
certifications and average time accountings to document 
the employee time spent on SDC-mandated activities; and 
such methods can be deemed akin to worksheets. 
  
More significantly, the CSDR expressly states that 
employee declarations and certifications are only 
corroborating documents, not source documents; the 
pre-May 27, 2004 SDC Program P & G’s had nothing to 
say on this subject. In effect, then, the CSDR bars the use 
of employee time declarations and certifications as source 

documents or source document-equivalent worksheets, in 
contrast to the pre-May 27, 2004 P & G’s. 
  
Along similar lines, the pre-May 27, 2004 SDC Program 
P & G’s also stated that the “average number of 
[employee] hours devoted to each [mandated] function 
may be claimed if supported by a documented time 
study”; the record showed that such a time study is a 
documented estimate. The CSDR, which recognizes only 
actual costs traceable and supported by contemporaneous 
source documents, does not countenance such estimation. 
  
Nor may the Controller point to the examples of the 
source documents listed in the pre-May 27, 2004 SDC 
Program P & G’s and argue they show the 
contemporaneous nature of source documents: “employee 
time records, invoices, receipts, purchase orders, 
contracts, etc.” First, this argument ignores the source 
document-equivalent of “worksheets” set forth in these P 
& G’s, as discussed above. And, second, while the CSDR 
lists “employee time records,” “invoices,” and “receipts” 
as source documents, it specifies that “purchase orders,” 
“contracts” (and “worksheets”) **42 are only 
corroborating documents, not source documents. 
  
Finally, the School Districts that had used employee 
declarations and certifications and average time 
accountings to document time for reimbursement claims 
also note that it is now physically impossible to comply 
with the CSDR’s requirement of contemporaneousness 
that “[a] source document is a *805 document created at 
or near the same time the actual cost was incurred for the 
event or activity in question.”4 (Italics added.) 
  
4 
 

As a related aside, it is interesting to note that the 
Controller’s SDC-specific Claiming Instructions that 
were in place during the pre–2004 P & G’s stated that, 
“[f]or audit purposes, all supporting documents must be 
retained [by claimant] [only] for a period of two years 
after the end of the calendar year in which the 
reimbursement claim was filed or last amended, 
whichever is later”; but the Controller had three years 
in which to conduct a reimbursement audit “after the 
date that the actual reimbursement claim is filed or last 
amended, whichever is later.” (§ 17558.5, subd. (a).) 
 

 
Given these substantive differences between the 
Commission’s pre-May 27, 2004 SDC Program P & G’s 
and the Controller’s CSDR, we conclude that the CSDR 
implemented, interpreted or made specific the following 
laws enforced or administered by the Controller: the 
Commission’s pre-May 27, 2004 P & G’s for the SDC 
Program (§ 17558) [the Commission submits regulatory P 
& G’s to the Controller, who in turn issues nonregulatory 
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Claiming Instructions based thereon]; and the Controller’s 
statutory authority to audit state-mandated reimbursement 
claims (§ 17561, subd. (d)(2)). 
  
Consequently, the CSDR meets the two criteria for being 
an APA regulation. And because the CSDR, as applied to 
the SDC Program, was not adopted as a regulation in 
compliance with the APA rule-making procedures until 
its May 27, 2004 incorporation into the SDC Program P 
& G’s, this CSDR is an underground and unenforceable 
regulation as applied to the audits of the School Districts’ 
SDC Programs for the applicable periods roughly 
encompassing the fiscal years 1998 to 2003. (See fn. 2, 
ante.) These audits are invalidated to the extent they used 
this CSDR. 
  
[6] [7] [8] As we noted at the outset of this part of the 
opinion, if we were to conclude (as we now have done) 
that the CSDR is an underground regulation that violates 
the APA in the SDC Program context presented here, we 
would have to conclude similarly for the EPEPD, 
Intradistrict Attendance, and Collective Bargaining 
Programs too. This is because the Commission’s P & G’s 
for these latter three programs less resembled the 
Controller’s CSDR than did the Commission’s pre-May 
27, 2004 P & G’s for the SDC Program. We now turn to 
the EPEPD, Intradistrict Attendance, and Collective 
Bargaining Programs, which we will describe briefly in 
order. 
  
The EPEPD Program was found to be a reimbursable 
state-mandated program in 1987. This program requires 
school districts to establish earthquake procedures for 
each of its school buildings, and to allow use of its 
buildings, grounds and equipment for mass care and 
welfare shelters during public disasters or emergencies. 
(Former Ed.Code, §§ 35925–35927, 40041.5, 40042.) 
  
*806 From 1991 until June 2, 2003, the Commission’s P 
& G’s for the EPEPD Program required school districts 
seeking state-mandated reimbursement for employee 
salary and benefit costs: (1) to “provide a listing of each 
employee ... and the number of hours devoted to their 
[mandated] function”; and (2) “[f]or auditing purposes, all 
costs claimed may be **43 traceable to source documents 
and/or worksheets that show evidence of the validity of 
such costs.” The Controller’s EPEPD-specific Claiming 
Instructions, since 1996, have stated that “Source 
documents required to be maintained by the 
[reimbursement] claimant may include, but are not limited 
to, employee time cards and/or cost allocation reports.” 
(The Commission, in like fashion to what it did with the 
SDC Program, incorporated the CSDR into its P & G’s 
for the EPEPD Program, effective June 2, 2003.) 

  
These pre-June 2, 2003 P & G’s for the EPEPD Program 
parallel the pre-May 27, 2004 P & G’s for the SDC 
Program, but even less resemble the Controller’s CSDR 
than did those SDC Program P & G’s. For the reasons set 
forth above involving the SDC Program, then, we 
conclude that the Controller’s CSDR is an underground, 
unenforceable regulation as applied to the audits of the 
School Districts’ EPEPD Programs for the applicable 
periods roughly encompassing the fiscal years 1998 to 
2003. (See fn. 2, ante.) These audits are invalidated to the 
extent they used this CSDR. 
  
The Intradistrict Attendance Program, in 1995, was found 
to be a reimbursable state-mandated program. This 
program establishes a policy of open enrollment within a 
school district for district residents. (Former Ed.Code, § 
35160.5.) 
  
Since 1995, the Commission’s P & G’s for the 
Intradistrict Attendance Program have required school 
districts seeking state-mandated reimbursement for 
employee salary and benefit costs (1) to “[i]dentify the 
employee(s) and their job classification ... and specify the 
actual number of hours devoted to each [mandated] 
function.... The average number of hours devoted to each 
function may be claimed if supported by a documented 
time study”; and (2) “[f]or auditing purposes, all costs 
claimed must be traceable to source documents and/or 
worksheets that show evidence of the validity of such 
costs.” For the 1998 to 2003 period of fiscal years at 
issue, the Controller’s Intradistrict Attendance 
Program-specific Claiming Instructions substantively 
mirrored P & G’s for (1) above (except for the “average 
number of hours” provision), and stated as to source 
documents: “Source documents required to be maintained 
by the claimant may include, but are not limited to, 
employee time records that show the employee’s actual 
time spent on this mandate.” (In early 2010, the 
Commission incorporated the Controller’s CSDR into the 
Intradistrict Attendance Program P & G’s; see fn. 5, post.) 
  
*807 Applying the same reasoning we have applied above 
with respect to the SDC and the EPEPD Programs, we 
conclude that the Controller’s CSDR is an underground, 
unenforceable regulation as applied to the audits of the 
School Districts’ Intradistrict Attendance Programs for 
the applicable periods roughly encompassing the fiscal 
years 1998 to 2003. (See fn. 2, ante.) These audits are 
invalidated to the extent they used this CSDR. 
  
That leaves the Collective Bargaining Program, which 
was found to be a reimbursable state-mandated program 
in 1978 (by the Commission’s predecessor, the State 
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Board of Control). This program requires school district 
employers to collectively bargain with represented 
employees, and to publicly disclose the major provisions 
of their agreements prior to final adoption. (§ 3540 et 
seq.) 
  
If the Commission’s pre-May 27, 2004 P & G’s for the 
SDC Program most closely resemble the Controller’s 
CSDR, the P & G’s for the Collective Bargaining 
Program bear the least resemblance. As pertinent, the 
Collective Bargaining Program P & G’s require school 
districts seeking reimbursement **44 for employee salary 
and benefit costs to simply “[s]upply workload data 
requested ... to support the level of costs claimed” and 
“[s]how the classification of the employees involved, 
amount of time spent, and their hourly rate”; nothing is 
said about “source documents.” The Controller’s 
Collective Bargaining Program-specific Claiming 
Instructions substantively mirror those of the Intradistrict 
Attendance Program, stating that source documents 
include employee time records that show the employee’s 
actual time spent on the mandated function. (And as with 
the Intradistrict Attendance Program, the Commission, in 
early 2010, incorporated the Controller’s CSDR into the 
Collective Bargaining Program P & G’s; see fn. 5, post.) 
  
Consequently, employing the same reasoning we have 
employed above, we conclude that the Controller’s CSDR 
is an underground, unenforceable regulation as applied to 
the audits of the School Districts’ Collective Bargaining 
Programs for the applicable periods roughly 
encompassing the fiscal years 1998 to 2003. (See fn. 2, 
ante.) These audits are invalidated to the extent they used 
this CSDR. 
  
 

IV. Declaratory and Related Writ of Mandate Relief 

The trial court declared that the Controller’s CSDR, as 
applied to the audits of the Intradistrict Attendance and 
Collective Bargaining Programs for the 1998 to 2003 
period of fiscal years, was an invalid and void 
underground regulation under the APA. Correspondingly, 
the trial court issued a peremptory writ of mandate 
(traditional mandamus) invalidating these CSDR-based 
audits to the extent they were not final audit 
determinations for more than *808 three years before the 
School Districts filed their respective lawsuits on May 23, 
2006 (Clovis et al.) and March 2, 2007 (San Juan). This 
three-year period is the applicable three-year statute of 
limitations under Code of Civil Procedure section 338, 
subdivision (a), for enforcing a statutory liability like 
state-mandated reimbursement. We are affirming this part 

of the trial court’s judgment. 
  
However, the trial court refused to provide, in parallel 
fashion, declaratory and writ of mandate relief for the 
CSDR-based audits involving the SDC and EPEPD 
Programs. The School Districts contend the trial court 
erred in this respect. We agree. 
  
In refusing to provide this relief, the trial court reasoned 
that, since the Commission had incorporated the 
Controller’s CSDR into the Commission’s regulatory P & 
G’s for the SDC and EPEPD Programs, there was no 
longer an actual and ongoing controversy upon which to 
grant declaratory and related mandate relief concerning 
the CSDR’s invalidity as an underground regulation in 
this context; and the Commission could administratively 
determine, pursuant to the Incorrect Reduction Claim 
process, the past audits that had used the CSDR before its 
incorporation into the SDC and EPEPD Programs’ P & 
G’s. This is where we part company with the trial court. 
  
Our departure is based on section 11350 of the APA and 
the legal principles set forth in Californians for Native 
Salmon etc. Assn. v. Department of Forestry (1990) 221 
Cal.App.3d 1419, 271 Cal.Rptr. 270 (Native Salmon ) and 
its progeny. 
  
Section 11350 of the APA specifies that “[a]ny interested 
person may obtain a judicial declaration as to the validity 
of any regulation ... by bringing an action for declaratory 
relief....” (§ 11350, subd. (a).) 
  
In Native Salmon, the plaintiffs sought declaratory relief 
against the state forestry department, alleging that it was 
department policy, with respect to timber harvest plans: 
(1) to delay responses to public comments, and (2) to not 
evaluate the cumulative **45 impact of logging activities 
in the plans. The Native Salmon court concluded that 
declaratory relief was appropriate in this context, stating: 
“[Plaintiffs] ... challenge not a specific [administrative] 
order or decision [which is generally subject to review 
only pursuant to a writ of administrative mandate, rather 
than traditional mandate], or even a series thereof, but an 
overarching, quasi-legislative policy set by an 
administrative agency. Such a policy is subject to review 
in an action for declaratory relief.... [¶] ... [R]eview of 
specific, discretionary administrative decisions [must not 
be confused] with review of a generalized agency policy. 
Declaratory relief directed to policies of administrative 
agencies is not an unwarranted control of discretionary, 
specific agency decisions.” (Native Salmon, *809 supra, 
221 Cal.App.3d at p. 1429, 271 Cal.Rptr. 270, citations 
omitted; accord, Venice Town Council, Inc. v. City of Los 
Angeles (1996) 47 Cal.App.4th 1547, 1566, 55 



Clovis Unified School Dist. v. Chiang, 188 Cal.App.4th 794 (2010) 
116 Cal.Rptr.3d 33, 260 Ed. Law Rep. 877, 10 Cal. Daily Op. Serv. 12,281... 
 

 © 2018 Thomson Reuters. No claim to original U.S. Government Works. 11
 

Cal.Rptr.2d 465; see also Simi Valley Adventist Hospital 
v. Bontá (2000) 81 Cal.App.4th 346, 354–355, 96 
Cal.Rptr.2d 633.) 
  
[9] [10] [11] Similarly, here, the School Districts have 
challenged “an overarching, quasi-legislative policy set 
by an administrative agency” (Native Salmon, supra, 221 
Cal.App.3d at p. 1429, 271 Cal.Rptr. 270) rather than a 
specific, discretionary administrative decision: i.e., the 
Controller’s policy of using the (underground) CSDR to 
conduct audits in the SDC and EPEPD Programs for the 
period straddling the fiscal years 1998 to 2003. 
Declaratory and accompanying traditional mandate relief 
is appropriate in this context; this is an ongoing 
controversy limited by the three-year statute of limitations 
noted above.5 
  
5 
 

The Controller had requested that, at a minimum, we
stay this appeal in light of the Commission’s pending
decision to incorporate the Controller’s CSDR into the
Commission’s P & G’s for the Intradistrict Attendance
and Collective Bargaining Programs, as the 
Commission has done for the SDC and EPEPD
Programs. In a subsequent request for judicial notice,
the Controller has now noted that the Commission, on
January 29, 2010, amended its P & G’s for the
Intradistrict Attendance and Collective Bargaining
Programs to adopt the CSDR for each program. We
deny this request for judicial notice. This is because the
central issue in the present appeal concerns the
Controller’s policy of using the CSDR during the 1998
to 2003 fiscal years, when the CSDR was an
underground regulation. This issue is not resolved by
the Commission’s subsequent incorporation of the
CSDR into its Intradistrict Attendance and Collective
Bargaining Programs’ P & G’s. 

Also, we deny the School Districts’ request for
judicial notice of the Commission’s Incorrect
Reduction Claim caseload summary and the
Controller’s list of final audit reports for California
school districts and community college districts. 
 

 
And there is no adequate administrative remedy. The trial 
court made a finding—supported by substantial 
evidence—that the Commission “consistently refuses to 
rule on underground regulation claims on the basis of an 
opinion that it lacks jurisdiction to decide such claims.” 
(The trial court made this finding in discussing the 
Intradistrict Attendance and Collective Bargaining 
Programs, but the finding applies equally to the SDC and 
EPEPD Programs.) 
  
We conclude that declaratory and accompanying 
traditional mandate relief applies not only to the 
Intradistrict Attendance and Collective Bargaining 

Programs, but also to the SDC and EPEPD Programs for 
the fiscal years at issue.6 
  
6 
 

In light of our resolution, we need not consider the 
School Districts’ alternative claim that the Controller’s 
CSDR constitutes an unlawful retroactive rule, or the 
School Districts’ additional claim that regardless 
whether an actual controversy exists for purposes of 
declaratory relief, the requested writ relief is not moot. 
 

 
 

*810 V. Health Fee Elimination Program 

[12] In 1986, and again in 1989 (after statutory 
amendment), the Commission determined **46 that the 
Health Fee Elimination Program imposed a reimbursable 
state-mandated cost on those community college districts 
that provide health services, by requiring those districts to 
maintain in the future the level of service they had 
provided in the 1986–1987 fiscal year (termed, the 
“maintenance of effort” requirement); this “maintenance 
of effort” had to take place even if the districts, as they 
were and are permitted to do under the relevant statute, 
eliminated their nominal statutory student health fee 
($7.50 per semester maximum (former Ed.Code, § 72246, 
Stats.1984, 2d Ex.Sess., ch. 1, p. 6642)); $10 per semester 
maximum (current Ed.Code, § 76355, subd. (a)(1)).7 
  
7 
 

As Education Code section 76355, subdivision (a)(1)
states: “The governing board of a district maintaining a 
community college may require community college
students to pay a fee in the total amount of not more 
than ten dollars ($10) for each semester, seven dollars 
($7) for summer school, seven dollars ($7) for each 
intersession of at least four weeks, or seven dollars ($7) 
for each quarter for health supervision and services, 
including direct or indirect medical and hospitalization 
services, or the operation of a student health center or 
centers, or both.” (An inflationary adjustment is
provided for in subdivision (a)(2) of § 76355.) 
 

 
The College Districts contend that the Controller’s 
Claiming Instruction for the Health Fee Elimination 
Program is an underground regulation under the APA and 
beyond the Controller’s authority. Specifically, the 
College Districts argue that the Controller’s Health Fee 
Rule misapplies the Commission’s Health Fee 
Elimination Program P & G’s by automatically reducing 
reimbursement claims by the amount that districts are 
statutorily authorized to charge students for health fees, 
even when a district chooses not to charge its students 
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those fees. 
  
Since 1989, the Commission’s Health Fee Elimination 
Program P & G’s have stated in pertinent part: 
  
“Any offsetting savings the claimant experiences as a 
direct result of this statute [i.e., the health fee 
statutes—formerly Ed.Code, § 72246; now Ed.Code, § 
76355] must be deducted from the [reimbursement] costs 
claimed. In addition, reimbursement for this mandate 
received from any source, e.g., federal, state, etc., shall be 
identified and deducted from this claim. This shall include 
the amount of $7.50 per full-time student per semester, 
$5.00 per full-time student for summer school, or $5.00 
per full-time student per quarter, as authorized by 
Education Code section 72246[, subdivision] (a). This 
shall also include payments (fees) received from 
individuals other than students who are not covered by 
Education Code Section 72246 for health services.” 
  
*811 The Controller’s Health Fee Rule (i.e., its Health 
Fee Elimination Program-specific Claiming Instruction) 
states in pertinent part: 
  
“Eligible claimants will be reimbursed for health service 
costs at the level of service provided in the 1986/87 fiscal 
year. The reimbursement will be reduced by the amount 
of student health fees authorized per the Education Code 
[section] 76355.” 
  
The College Districts maintain that the Controller’s 
Health Fee Rule constitutes an invalid, underground 
regulation—i.e., one not adopted pursuant to the 
APA—because it meets the two-part test of a 
“regulation”: (1) the Controller generally applies it; and 
(2) the rule implements, interprets or makes specific the 
Commission’s Health Fee Elimination Program P & G’s. 
**47 (Morning Star, supra, 38 Cal.4th at pp. 333–334, 42 
Cal.Rptr.3d 47, 132 P.3d 249.) 
  
There is no quibble with part (1)—general application. 
The real issue is with part (2) of the test—defining a 
“regulation” as implementing, interpreting, or making 
specific the Health Fee Elimination Program P & G’s. 
The College Districts argue that those P & G’s require 
that the mandate claimant have actually “experience[d]” 
or “received” an amount of health service money for that 
amount to be deducted from the reimbursement claim. 
That is, if a college district does not charge its students a 
health service fee, as the district is statutorily permitted to 
do, then the district has not “experienced” or “received” 
that fee, and that amount cannot be deducted. The College 
Districts note that the Health Fee Rule, by contrast, states 
flatly that “reimbursement will be reduced by the amount 

of student health fees authorized per the Education Code 
[section] 76355.” 
  
The College Districts’ argument carries some weight, 
especially when viewed solely within the prism of 
comparing the Health Fee Elimination Program P & G’s 
to the Health Fee Rule semantically. But the argument 
falters when exposed to the broader context of the nature 
of state-mandated costs and common sense. 
  
As for the nature of state-mandated costs, section 17514 
defines “costs mandated by the state” to mean “any 
increased costs which a local agency or school district is 
required to incur after July 1, 1980, as a result of any 
statute enacted on or after January 1, 1975, or any 
executive order implementing any statute enacted on or 
after January 1, 1975, which mandates a new program or 
higher level of service of an existing program within the 
meaning of Section 6 of Article XIIIB of the California 
Constitution.” (Italics added.) And section 17556 reflects 
this definition by stating that costs are not deemed 
mandated by the state to the extent the “local agency or 
school district has the authority to levy service charges, 
fees, or assessments sufficient to pay for the mandated 
program or increased level of service.” (§ 17556, subd. 
(d), italics added.) 
  
[13] *812 The College Districts point out, though, in a 
series of overlapping arguments, that sections 17514 and 
17556 govern the Commission’s determination of whether 
a program is a state-mandated program, not the 
Controller’s determination as to audit reductions; and the 
Commission has already found the Health Fee 
Elimination Program to be a state-mandated program. 
This observation, however, does not diminish the basic 
principle underlying the state mandate process that 
sections 17514 and 17566, subdivision (d) embody: To 
the extent a local agency or school district “has the 
authority” to charge for the mandated program or 
increased level of service, that charge cannot be recovered 
as a state-mandated cost.8 (See Connell v. Superior Court 
(1997) 59 Cal.App.4th 382, 401, 69 Cal.Rptr.2d 231 [“the 
plain language of [section 17556, subdivision (d) ] 
precludes reimbursement where the local agency has the 
authority, i.e., the right or the power, to levy fees 
sufficient to cover the costs of the state-mandated 
program”]; see Connell, at pp. 397–398, 69 Cal.Rptr.2d 
231.) 
  
8 
 

In light of sections 17514 and 17556, subdivision (d), 
the Commission found the Health Fee Elimination 
Program to be a reimbursable state-mandated program 
to the extent the cost to community college districts of 
maintaining their level of health services at the 
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1986–1987 level, as required by the Health Fee
Elimination Program mandate, is not covered by the
nominal health fee authorized by section 76355,
subdivision (a)(1) ($10 maximum per semester per
student). 
 

 
And this basic principle flows from common sense as 
well. As the Controller succinctly **48 puts it, 
“Claimants can choose not to require these fees, but not at 
the state’s expense.” 
  
[14] The College Districts also argue that the Controller 
lacks the authority to rely on these Government Code 
sections to uphold its Health Fee Rule. The argument is 
that, since the Health Fee Rule is a claiming instruction, 
its validity must be determined solely through the 
Commission’s P & G’s. To accept this argument, though, 
we would have to ignore, and so would the Controller, the 
fundamental legal principles underlying state-mandated 
costs. We conclude the Health Fee Rule is valid. 
  
 

DISPOSITION 

We direct the trial court to issue a peremptory writ of 
mandate that invalidates the Controller’s audits of the 

School Districts’ SDC and EPEPD Program 
reimbursement claims for the applicable periods identified 
in footnote 2, ante, encompassing the fiscal years 1998 to 
2003, to the extent those audits were based on the CSDR 
and did not become final audit determinations prior to the 
applicable three-year statute of limitations. If it chooses to 
do so, the Controller may re-audit the relevant 
reimbursement claims based on the documentation 
requirements of the P & G’s and claiming *813 
instructions when the mandate costs were incurred (i.e., 
not using the CSDR). In all other respects, the judgment is 
affirmed. 
  
The parties shall each bear their own costs on appeal. 
(Cal. Rules of Court, rule 8.278(a)(3).) 
  

We concur: SCOTLAND, P.J., and NICHOLSON, J. 

All Citations 

188 Cal.App.4th 794, 116 Cal.Rptr.3d 33, 260 Ed. Law 
Rep. 877, 10 Cal. Daily Op. Serv. 12,281, 2010 Daily 
Journal D.A.R. 14,831 
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Synopsis 
Action against storekeeper for injuries sustained when 
business invitee fell after stepping on piece of chalk on 
sidewalk which was exclusively in control of storekeeper. 
The Superior Court, Los Angeles County, Otto J. Emme, 
J., entered judgment on verdict for plaintiff and an order 
denying defendant’s motion for judgment notwithstanding 
the verdict. The defendant appealed. The District Court of 
Appeal, Fox, J., held that evidence failed to show that 
storekeeper was responsible for presence of chalk on 
sidewalk or that storekeeper had actual or constructive 
notice of chalk. 
  
Judgment and order reversed with direction. 
  
 
 

West Headnotes (11) 
 
 
[1] 
 

Negligence 
Care Required of Store and Business 

Proprietors 
 

 The occupier of business property owes to 
invitees a duty to exercise reasonable care in 
keeping premises reasonably safe for such 
invitees. 

5 Cases that cite this headnote 
 

 
 
[2] 
 

Negligence 
Slips and falls in general 

 
 Invitee suing occupier of business property for 

personal injuries sustained in a fall must 
establish that occupier breached duty to exercise 
reasonable care to keep the property reasonably 
safe for invitee, and this burden is not met 
merely by proof that invitee stepped on 
something and thereby was caused to fall and 
receive injuries. 

11 Cases that cite this headnote 
 

 
 
[3] 
 

Negligence 
Burden of Proof 

 
 In negligence action, burden is on plaintiff to 

prove every essential fact on which she relies. 

17 Cases that cite this headnote 
 

 
 
[4] 
 

Judgment 
Evidence to sustain judgment 

 
 A judgment cannot be based on guess, 

conjecture or speculation. 

3 Cases that cite this headnote 
 

 
 
[5] 
 

Evidence 
Sufficiency to support verdict or finding 

 
 Substantial evidence is required to establish 

each essential affirmative allegation, and a 
scintilla of evidence is not sufficient for that 
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purpose. 

2 Cases that cite this headnote 
 

 
 
[6] 
 

Evidence 
Inferences from evidence 

 
 An inference founded on a fact legally proved is 

sufficient to establish a fact in issue. 

Cases that cite this headnote 
 

 
 
[7] 
 

Appeal and Error 
Verdict, Findings, and Sufficiency of 

Evidence 
 

 In analyzing the testimony to determine whether 
there is sufficient evidence to support a 
particular finding, an appellate court must accept 
as established all facts and all inferences 
favorable to respondent which find substantial 
support in the evidence. 

7 Cases that cite this headnote 
 

 
 
[8] 
 

Trial 
Credibility of Witnesses 

 
 Credibility of witnesses is for jury. 

2 Cases that cite this headnote 
 

 
 
[9] 
 

Evidence 
Credibility of witnesses in general 

 
 The jury’s disbelief of evidence does not create 

affirmative evidence to the contrary of that 
which is discarded. 

6 Cases that cite this headnote 
 

 
 
[10] 
 

Negligence 
Slips and falls in general 

 
 In action against storekeeper for injuries 

sustained when business invitee fell after 
stepping on piece of chalk on sidewalk which 
was exclusively in control of storekeeper, 
evidence failed to show that storekeeper was 
responsible for chalk on sidewalk or that 
storekeeper had actual or constructive notice of 
the chalk. 

7 Cases that cite this headnote 
 

 
 
[11] 
 

Evidence 
Acts or Conduct 

 
 Storekeeper did not admit liability for business 

invitee’s injury sustained in fall on sidewalk 
exclusively in storekeeper’s control, by paying 
ambulance bill and doctor bill for emergency 
call. 

1 Cases that cite this headnote 
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While walking on the sidewalk adjacent to one of 
defendant’s stores, plaintiff stepped on a piece of chalk. It 
rolled and caused her to fall. She sued defendant for 
damages for the injuries thus sustained. The jury returned 
a verdict in her favor. Defendant appeals from the 
judgment and the order denying its motion for a judgment 
notwithstanding the verdict. 

In seeking a reversal defendant (sometimes herein 
referred to as Sears) contends that the evidence fails to 
show that it was either responsible for the chalk being on 
the sidewalk, or that it had either actual or constructive 
notice of its presence there. 

Sears operates a store at 12121 Victory Boulevard, in 
North Hollywood, California, which is known as the 
Valley Store. It is located on the north side of Victory, on 
which it has a frontage of approximately 150 feet; it has a 
depth of some 500 feet to Hamlin. There is a sidewalk and 
parking area on both the east and west sides of the store. 
The sidewalks are between 10 and 13 feet wide and are 
adjacent to the building. There are three doors opening 
onto the sidewalk on the east; one of these is toward the 
north end of the building, one toward the south, and the 
other about the middle. There are also three openings on 
the west. Only the employee’s entrance, which is located 
near the middle, has any significance *738 here. The 
stationery and drug departments are located on the first 
floor and generally in the southwest quadrant thereof. In 
the northeast corner nursery products are sold. There is a 
toy department on the second floor. The parking areas 
were not for the sole use of defendant’s customers; there 
were other stores in the vicinity whose customers also 
used these parking facilities. 

Plaintiff’s fall occurred on the sidewalk adjacent to the 
east side of the store, between the southernmost and 
middle door-ways. It was stipulated that plaintiff was a 
business invitee at the time and place of the accident, and 
that defendant ‘was exclusively in the control, operation 
and maintenance of the sidewalk in question.’ 

The piece of chalk on which plaintiff stepped was pink, 
round in shape, approximately 1 1/2 inches long and 
5/16ths of an inch in diameter. There is no claim that 
anything else caused her to fall. 

Plaintiff was 68 years of age at the time of the accident. 
She and her husband went to Sears’ Valley Store for the 
purpose of purchasing a potted plant. They parked in the 
parking area on the east side near the center of the 
building. There were ‘very few cars’ on the lot and not 
many people around. They entered the store on the east 
side by the south door. It was about 9:30 in the morning; 
the store was ‘just opening up.’ Upon inquiring about 

garden plants, plaintiff was directed to the northeast 
corner of the store. There she was informed that the 
potted plant she desired was not in stock. She and her 
husband then left the store through the northerly door on 
the east side of the building; they proceeded in a southerly 
direction on the sidewalk toward their car. A short 
distance after passing the center door, plaintiff stepped on 
the piece of chalk and fell. She never saw what caused her 
to fall. Her husband, however, retrieved the offending 
object. 

Plaintiff’s first witness at the trial was Mrs. Worthen, who 
was then employed by Sears as a registered nurse at the 
Valley Store. She was summoned to the scene of the 
accident around 10:00 o’clock that morning. She called an 
ambulance service which, however, did not respond 
promptly, thus necessitating a check on it. Also, she 
called Dr. Goodman, a Sears approved doctor, and 
explained the situation to him. He advised the nurse that 
he would get in touch with Dr. Gamble ‘because it sounds 
like she has a broken hip.’ The nurse attended plaintiff 
until the ambulance took her to the hospital, where Dr. 
Gamble took charge. 

*739 In the meantime, the nurse filled out the Customer 
Accident Report, in which she indicated by a checkmark 
that the location where the accident happened was swept 
daily. However, she had no personal knowledge as to how 
often the premises **35 were swept. She received her 
information as to this matter from the personnel office. 

While the nurse was at the scene, she observed two chalk 
marks. They were on separate but adjacent squares of the 
sidewalk. One was approximately 2 3/4 inches long while 
the other was a little more than half that length. The larger 
mark was near where plaintiff’s ‘knees would be.’ 

In further describing the sidewalk at the scene of the 
accident there was testimony indicating the presence of 
two or three globs of hardened gum, ‘a black mark,’ 
approximately a half dozen ‘little pieces of something’ 
that the nurse picked up and put in her pocket, and two or 
three places which the nurse rubbed with her foot ‘as 
though she was trying to rub something out.’ It is not 
claimed, however, that any of these items had anything to 
do with plaintiff’s falling. 

Charles W. Teed was defendant’s operating 
superintendent, which included maintenance. As part of 
his duties, Teed inspected the sidewalks bordering the 
store three or four times daily. There was ‘a definite 
schedule for constantly maintaining cleanliness.’ It called, 
inter alia, for cleaning the sidewalks between 6:30 and 
9:00 o’clock each morning. The system provided for 
‘constant patrol’ with respect to the maintenance of the 
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sidewalks and ‘sweeping whenever necessary.’ 

Mr. Teed usually arrived at the store between 8:45 and 
9:00 o’clock. After he parked, the first thing he did was to 
inspect the sidewalks. While he had no independent 
recollection of the morning of this accident, in this 
respect, he made such an inspection every day that he 
came to work and he was there that particular day, having 
been called to the scene of the accident before plaintiff 
was taken to the hospital. 

Directly under Mr. Teed on the maintenance side of the 
store’s operation was the building engineer, Mr. Schugt. 
Mr. Teed told him that ‘he was to maintain a very high 
standard of cleanliness’; that the premises were ‘to be 
maintained in a safe and clean manner at all times.’ The 
porters and maids who did the cleaning were under the 
supervision of Schugt. The head porter was Mr. Clay. On 
his day off, Mr. Ham acted in his place. 

*740 The porters’ time cards disclose that on February 16, 
1954, the date of plaintiff’s accident, six porters reported 
for work on the 4:00 a.m. shift (other porters came to 
work at 9:30). It was Clay’s day off, so Ham acted as 
head porter. Only the latter’s testimony and that of Mr. 
Polley, whose duty it was to clean the sidewalks 
commencing at 6:30 a.m., are important. 

The Valley Store had an alarm system, referred to as 
ADT, which operated and controlled until 7:40 a.m. If, 
before that time, any door was opened other than at a 
scheduled time an alarm would go off. Only the 
employees’ entrance was scheduled for opening at an 
earlier hour. After the 4:00 a.m. opening of the 
employees’ entrance, its next scheduled opening was 
6:30; thereafter the scheduled openings were 7:00, 7:20 
and 7:40 a.m. 

Neither Ham nor Polley had any independent recollection 
of the day in question. However, every day that Polley 
worked he would, upon being let into the building with 
the other porters on the 4:00 a.m. opening, begin working 
on the inside. Part of his job was to clean the sidewalks. 
He was on a regular schedule for starting this part of his 
work and reported at the employees’ entrance each day so 
as to be let out on the 6:30 ADT opening. He took with 
him a broom, a dustpan, pushcart and scraper. He always 
started his sidewalk cleaning at the employees’ entrance. 
From there he worked south each morning to Victory and 
continued all the way around the building. It took about 2 
1/2 hours to clean the sidewalks. When the finished this 
work he reported to the head porter (on this day Mr. 
Ham), who gave him his next assignment. Polley knew 
that the head porter and Schugt would inspect his work to 
see whether he had properly cleaned the sidewalks. Polley 

checked the sidewalks four or five times daily to see 
whether they were clean. 

It was Ham’s practice, in the absence of Clay, to unlock 
the various doors to the **36 store between 9:00 and 9:30 
each morning and at that time step out and look up and 
down the sidewalk, and then put the door on a hook so 
that no one could come in before opening time. When the 
store opened at 9:30 Ham would walk around the store 
inspecting the sidewalks. 

Mr. Schugt was at work on the day of the accident. He 
inspected the sidewalks every day when he came to work 
between 8:00 and 8:30 a.m. and inspected them at 
frequent intervals throughout the day. 

After the accident, Mr. Rowland, defendant’s security 
*741 supervisor, investigated to see whether chalk was 
sold in the store. He found that neither the stationery nor 
the toy departments had chalk on hand. He did not inquire 
at other departments. 

While other employees of defendant, such as Miss Fife, 
personnel manager, and Mr. Carmichael, manager of the 
drug and cosmetic department, were at the scene of the 
accident after plaintiff fell, not one of them was able to 
throw any significant additional light on the 
circumstances surrounding her fall. Although plaintiff’s 
husband was with her and attended the trial he did not 
testify. 
[1] [2] [3] [4] [5] [6] [7] The occupier of business property owes 
to invitees a duty to exercise reasonable care in keeping 
the premises reasonably safe for such invitees. Louie v. 
Hagstrom’s Food Stores, 81 Cal.App.2d 601, 608, 184 
P.2d 708; Ahern v. S. H. Kress & Co., 97 Cal.App.2d 
691, 693, 218 P.2d 108; Frank v. J. C. Penney Co., Inc., 
133 Cal.App.2d 123, 125, 283 P.2d 291. As in other 
actions based on negligence a plaintiff, in order to recover 
damages, must also establish that the defendant breached 
that duty and that such breach was a proximate cause of 
injury to plaintiff. Palmer v. Crafts, 16 Cal.App.2d 370, 
375, 60 P.2d 533. The burden is on the plaintiff to prove 
every essential fact on which she relies (McKellar v. 
Pendergast, 68 Cal.App.2d 485, 489, 156 P.2d 950). This 
burden is not met merely by proof that plaintiff invitee 
stepped on something while on invitor’s premises and 
thereby was caused to fall and receive injuries, for ‘no 
inference of negligence arises based simply upon proof of 
a fall upon the owner’s floor. The doctrine of res ipsa 
loquitur is not applicable to such cases.’ Vaughn v. 
Montgomery Ward & Co., 95 Cal.App.2d 553, 556, 213 
P.2d 417, 419; Thomas v. Moore, 146 Cal.App.2d 59, 303 
P.2d 624. Also, as pointed out in Reese v. Smith, 9 Cal.2d 
324, at page 328, 70 P.2d 933, at page 935: ‘If the 
existence of an essential fact upon which a party relies is 
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left in doubt or uncertainty, the party upon whom the 
burden rests to establish that fact should suffer, and not 
his adversary. [Citations.] A judgment cannot be based on 
guesses or conjectures. [Citation.]’ Nor may a verdict be 
upheld ‘only by resort to speculation.’ Gray v. Carter, 100 
Cal.App.2d 642, 645, 224 P.2d 28, 30. Substantial 
evidence is required to establish each essential affirmative 
allegation—a scintilla of evidence is not sufficient for that 
purpose. In re Estate of Teed, 112 Cal.App.2d 638, 644, 
274 P.2d 54. Of course an inference *742 is sufficient to 
establish a fact in issue but such an inference must be 
founded on ‘a fact legally proved.’ Code Civ.Proc. §§ 
1958, 1960. In analyzing the testimony to determine 
whether there is sufficient evidence to support a particular 
finding, an ‘appeallate court must accept as established all 
facts and all inferences favorable to respondent which 
find substantial support in the evidence.’ New v. New, 
148 Cal.App.2d 372, 306 P.2d 987, 994. 
  
[8] [9] It is, of course, the province of the jury to determine 
the credibility of the witnesses. Naturally, in the exercise 
of their discretion, they may reject testimony as unworthy 
of credence, but ‘disbelief does not create affirmative 
evidence to the contrary of that which is discarded.’ Lubin 
v. Lubin, 144 Cal.App.2d 781, 302 P.2d 49, 60; In re 
Estate of Bould, 135 Cal.App.2d 260, 264, 287 P.2d 8, 
289 P.2d 15. ‘The fact that a jury may disbelieve the 
testimony of a witness who testifies to the negative of an 
issue does not of itself furnish any evidence in support of 
the affirmative of that issue, and does not warrant a 
finding in the affirmative thereof unless there is other 
**37 evidence in the case to support such affirmative.’ 
Marovich v. Central California T. Co., 191 Cal. 295, 304, 
216 P. 595, 600; Miller v. Stults, 143 Cal.App.2d 592, 
603, 300 P.2d 312; Moore v. Chesapeake & O. Ry. Co., 
340 U.S. 573, 576, 71 S.Ct. 428, 95 L.Ed. 547. 
  

Pertinent to a determination of this case are the principles 
enunciated by the Supreme Court in Hatfield v. Levy 
Brothers, 18 Cal.2d 798, at page 806, 117 P.2d 841, at 
page 845. It is there stated: ‘Where the dangerous or 
defective condition of the property which causes the 
injury has been created by reason of the negligence of the 
owner of the property or his employee acting within the 
scope of the employment, the owner of the property 
cannot be permitted to assert that he had no notice or 
knowledge of the defective or dangerous condition in an 
action by an invitee for injuries suffered by reason of the 
dangerous condition. Under such circumstances 
knowledge thereof is imputed to him. [Citation.] Where 
the dangerous condition is brought about by natural wear 
and tear, or third persons, or acts of God or by other 
causes which are not due to the negligence of the owner, 
or his employees, then to impose liability the owner must 

have either actual or constructive knowledge of the 
dangerous condition or have been able by the exercise of 
ordinary care to discover the condition, which if known to 
him, he should realize as involving an unreasonable risk 
to invitees on his *743 premises. His negligence in such 
cases is founded upon his failure to exercise ordinary care 
in remedying the defect after he has discovered it or as a 
man of ordinary prudence should have discovered it.’ 
[10] Plaintiff does not contend there is any direct evidence 
that defendant was responsible for the piece of chalk in 
question being on the sidewalk. Our search of the record 
fails to disclose any legally proved fact (C.C.P. § 1960) 
from which an inference reasonably may be drawn that 
defendant was responsible for its presence there. There is 
no testimony that defendant had chalk in stock at that 
time. In fact, the testimony on the question is that given 
by Mr. Rowland to the effect that he inquired at the toy 
and stationery departments on the day of the accident and 
was informed that neither of those departments had chalk 
in stock, and that he did not make such inquiry at other 
departments. If we assume the jury did not believe this 
testimony, plaintiff’s case is not assisted for such disbelief 
does not ‘warrant an inference that the truth is the direct 
converse of the rejected testimony.’ In re Estate of Bould, 
supra, 135 Cal.App.2d at page 265, 287 P.2d at page 10; 
Lubin v. Lubin, supra. The failure of the jury to accept 
Mr. Rowland’s testimony as true would not justify an 
inference that defendant did have chalk in stock and that 
defendant was responsible for the chalk’s presence on the 
sidewalk on the fateful morning. 
  

Only upon the basis of conjecture, speculation or guess 
may it be said that defendant was responsible for the piece 
of chalk in question being on the sidewalk. The law is 
clear that a verdict and judgment cannot rest on such a 
basis. 

Plaintiff seeks also to sustain the verdict and judgment on 
the theory that even if the piece of chalk that caused her to 
fall was deposited on the sidewalk by some third person, 
defendant and constructive knowledge of its presence 
there and failed to exercise reasonable care to remove it 
and that such negligence was a proximate cause of her 
injury. To impose liability in such circumstances the 
occupier of business premises ‘* * * must have either 
actual or constructive knowledge of the dangerous 
condition or have been able by the exercise of ordinary 
care to discover the condition, which if known to him, he 
should realize as involving an unreasonable risk to 
invitees on his premises. His negligence in such cases is 
founded upon his failure to exercise ordinary care in 
remedying the defect after he has discovered it or as a 
man of ordinary prudence should have discovered it.’ 
*744 Hatfield v. Levy Brothers, supra; Louie v. 
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Hagstrom’s Food Stores, 81 Cal.App.2d 601, 606, 184 
P.2d 708; Girvetz v. Boy’s Market, Inc., 91 Cal.App.2d 
827, 829, 206 P.2d 6, 8. In the last cited **38 case, the 
court pointed out that ‘The fact alone that a dangerous 
condition existed at the time the accident occurred will 
not warrant an inference that the defendant was negligent. 
There must be some evidence, direct or circumstantial, to 
support the conclusion that the condition had existed long 
enough for the proprietor, in the exercise of reasonable 
care, to have discovered and remedied it.’ To the same 
effect are Owen v. Beauchamp, 66 Cal.App.2d 750, 752, 
152 P.2d 756; McKellar v. Pendergast, 68 Cal.App.2d 
485, 491, 156 P.2d 950; Louie v. Hagstrom’s Food Stores, 
supra, 81 Cal.App.2d at page 607, 184 P.2d 708. 

There is no evidence that defendant had any actual 
knowledge of the presence of the piece of chalk on its 
sidewalk. There is no direct evidence that it was there for 
any particular period of time—no one testified to having 
seen it prior to plaintiff’s fall. 

In her attempt at ‘reconstructing the evidence’ plaintiff 
says it appears that one of the two previously mentioned 
chalk marks on the sidewalk was there prior to plaintiff’s 
fall; that ‘the pre-existing chalk mark in all probability 
was caused when appellant’s sweeper swept the sidewalk 
some several hours earlier;’ and that the chalk on which 
plaintiff fell must either have had its origin with 
defendant (an argument already considered), ‘or the chalk 
had been on the sidewalk for such an appreciable period 
of time * * * that it had created a mark on the sidwalk 
before respondent fell as a result of its presence.’ In thus 
‘reconstructing the evidence’ plaintiff has indulged in a 
bit of what might be called ‘poetic license.’ There is 
nothing in the evidence to indicate that one of the chalk 
marks was on the sidewalk prior to the time plaintiff and 
her husband came along. It is not unlikely that plaintiff 
was responsible for both of these chalk marks. The 
smaller of the two marks was to the north of the larger 
one. Thus, in her walk south she first came to the point 
where the small mark was found. The larger mark was 
only a step or two further south in the direction she was 
walking. In taking a step, plaintiff may have kicked the 
chalk with such force that it rolled forward a few feet 
(thus remaining in her pathway) but the downward 
pressure of her foot may have been great enough to make 
a small mark where the initial impact occurred. Upon 
stepping  *745 on it more firmly a bigger mark was made 
and she was caused to fall. This hypothesis may be 
challenged as speculative but it is no more speculative 
than plaintiff’s assertion that the mark was there before 
plaintiff arrived. In support of her theory that one of the 
chalk marks was on the sidewalk before plaintiff fell, she 
surmises that ‘the pre-existing chalk mark in all 
probability was caused when appellant’s sweeper swept 

the sidewalk some several hours earlier.’ This statement 
on its face discloses it is a mere guess. Furthermore, it is 
unlikely that such a mark would be made in sweeping the 
sidewalk with a broom, which is the tool Polley testified 
he used for that purpose. 

The hypothesis that ‘the chalk had been on the sidewalk 
for such an appreciable period of time that it had created a 
mark thereon before plaintiff fell’ is not only speculative, 
as previously pointed out, but without legal significance. 
True, it might have been dropped there and stepped on in 
such fashion as to produce a mark on the sidewalk five 
minutes before plaintiff came along. But what would not 
support the conclusion that the dangerous condition had 
existed long enough for the defendant, in the exercise of 
reasonable care, to have discovered and removed it. 
Constructive knowledge of the presence of the chalk 
would thus be lacking. Girvetz v. Boys’ Market, Inc., 
supra; Owen v. Beauchamp, supra; Louie v. Hagstrom’s 
Food Stores, supra. Plaintiff thus fails to establish any 
reasonable inference in support of her theory of 
constructive knowledge on the hypothesis that one of the 
chalk marks was on the sidewalk before she fell. 

Plaintiff attaches significance to the condition of the 
sidewalk in the area where she fell. She draws the 
inference that it had not been properly maintained because 
there **39 were two or three globs of hardened gum and 
‘a black mark’ on it, and the nurse picked up 
approximately a half dozen ‘little pieces of something’ 
and rubbed two or three places with her foot ‘as though 
she was trying to rub something out.’ It is not claimed that 
these items had anything to do with plaintiff’s falling. Nor 
is it suggested that they created a dangerous condition. 
Defendant therefore violated no duty to plaintiff in thus 
maintaining the sidewalk in this area. Furthermore, the 
presence of these items furnishes no basis for an inference 
that the piece of chalk had been there for such a period of 
time that defendant, in the exercise of reasonable care, 
should have discovered it and removed it. Hence, *746 
defendant was not charged with constructive knowledge 
of the presence of the chalk on the sidewalk. Owen v. 
Beauchamp, supra; McKellar v. Pendergast, supra; Frank 
v. J. C. Penney Co., Inc., supra. 
The cases cited by plaintiff do not sustain her position. In 
each of them there was evidence affirmatively proving 
either that the condition was created by defendant or that 
the condition had existed for such length of time as to 
charge defendant with constructive knowledge thereof.1 
1 
 

The following is a brief analysis of plaintiff’s cases: 
In Travis v. Metropolitan Theatres Corp., 91 
Cal.App.2d 664, 205 P.2d 475, 477, there was evidence 
that the vomit upon which the plaintiff slipped had 
actually remained on the floor ‘long enough to form a 
crust on its surface.’ It could thus be inferred that the 
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substance had been there for a substantial period of
time. 
In Hamilton v. Pacific Elec. Ry. Co., 12 Cal.2d 598, 86
P.2d 829, 830, defendant was a common carrier. The 
evidence indicated that during the thirty minute period
while plaintiff was in the waiting room, no one entered
or left. The puddle of oil upon which plaintiff slipped
was located in the room by the exit door. It was thus a
question for the jury whether this proved that the oil 
was there ‘for such a length of time that the defendant
was charged with notice of the fact of its said existence
and location.’ 
In Lehman v. Richfield Oil Corp., 121 Cal.App.2d 261,
263 P.2d 13, 15, plaintiff slipped on a telephone booth
step. There was evidence ‘that the oily or greasy spot
had been on the step for many hours before the
accident.’ 
In Louie v. Hagstrom’s Food Stores, 81 Cal.App.2d
601, 184 P.2d 708, 712, there was much direct and
circumstantial evidence indicating that the syrup which
caused plaintiff to fall had been on the floor for a
substantial length of time; the cashier could see the area
from her position; no employee examined the area for
at least twenty minutes before the accident; the puddle
of syrup was quite large; the syrup was thick and the
day was cold, indicating that a substantial period of
time would have to elapse before the puddle would
reach such proportions. The evidence showed the ‘this 
condition existed long enough so that defendant should,
in the exercise of ordinary care, have discovered and
remedied it.’ 
In Tuttle v. Crawford, 8 Cal.2d 126, 63 P.2d 1128, the 
defendants carried wet lettuce across the cement floor 
of their market. After plaintiff fell she had vegetable
particles adhering to her stockings and dress, and there
were stains on her garments showing contact with
unclean water. The evidence indicated that the
dangerous condition was created by the defendants 
themselves, and that they either did not clear the place
of that condition or improperly attempted to do so. 
In Van Wye v. Robbins, 48 Cal.App.2d 660, 120 P.2d
507, 509, plaintiff fell upon a heavy black grease 
puddle, one-eighth of an inch thick and five inches in
diameter. There was evidence to support the finding
that the grease had remained upon the surface of the
parking lot ‘for more than twenty minutes.’ 
In Sears, Roebuck & Co. v. Meyer, 9 Cir., 205 F.2d
321, 322, the evidence indicated that oil upon which
plaintiff slipped had remained on the cement for an
hour and forty-five minutes before the accident.
Plaintiff testified that the oil substance was ‘dusty’ and 
‘had dirt on it’ when she slipped upon it, thus indicating
that it had been there for some time. Furthermore,
defendant ‘knowingly permitted its customers to use a
driveway which occupied a part of the sidewalk,
thereby creating a condition which was likely to cause
harm to persons using that part of the sidewalk.’ 
In Ahern v. S. H. Kress & Co., 97 Cal.App.2d 691, 218
P.2d 108, 113, the puddle of liquid in which plaintiff
slipped and fell was located directly under a counter

which contained paints, oils, turpentine, paint remover 
and related substances. Therefore, it was reasonable to 
infer that the puddle was the result of some leakage 
from the counter. Moreover, ‘the size, location, shape 
and nature of the puddle, together with the other facts 
and circumstances’ were sufficient to sustain a finding 
that the condition had existed for a substantial length of 
time. 
In Goldsmith v. Mills, 130 Cal.App.2d 493, 279 P.2d 
51, the area where plaintiff fell was littered with paper. 
The evidence indicated not only that the condition had 
existed for a substantial length of time, but also that 
defendants’ employees had created the condition. 
In Hale v. Safeway Stores, Inc., 129 Cal.App.2d 124, 
276 P.2d 118, 120, plaintiff slipped on a banana in the 
aisle of defendant’s store near the fruit counter. The 
banana had some ‘small teeth marks’ on it, apparently 
made by a child who bit into the banana and then 
dropped it on the floor. Plaintiff testified that in the 
thirty or more minutes during which she was in the 
store prior to the accident, she saw no one around the 
fruit counter, although an employee testified that he 
swept the area of few minutes before the injury 
occurred. Plaintiff also testified that no small children
were in the store during the period she was there. The 
court reversed a judgment of nonsuit on the ground that 
there was some evidence from which a jury might have 
found that the banana had lain on the floor for a length
of time sufficient enough to charge defendant with 
knowledge. The court went on to state: ‘Concededly a 
person operating a fruit and vegetable section in a store 
should at least, as to that portion of the premises, in the 
exercise of ordinary care, maintain a more vigilant 
outlook than would be required in the operation of 
some other type of business where the danger of things 
falling on the floor upon which a person might easily 
slip and fall is not so obvious.’ 129 Cal.App.2d at page 
132, 276 P.2d at page 123. 
In Wills v. J. J. Newberry Co., 43 Cal.App.2d 595, 111 
P.2d 346, there was substantial evidence that 
defendant’s employees had actual knowledge of the 
existence of the vomit upon which plaintiff slipped and 
fell. There were several salesgirls in the immediate 
vicinity when a small boy had vomited. Moreover, 
another patron slipped and fell at that spot a few 
minutes before the plaintiff’s injury occurred. 
In Harris v. Joffe, 28 Cal.2d 418, 170 P.2d 454, a 
landlord-tenant case, there had been several complaints 
by various tenants of the apartment house concerning 
the slippery condition of the vestibule floor (which had 
no floor covering) and the unlighted condition which 
prevailed most of the time. Thus, defendant had actual 
knowledge of the dangerous condition. 
In Hatfield v. Levy Brothers, 18 Cal.2d 798, 117 P.2d 
841, the evidence showed that the floor where plaintiff 
fell was extremely slippery. A skid mark was left by 
plaintiff’s shoe and there was wax on her coat. The 
floor had been waxed by defendant’s employee just 
prior to the accident. Thus, there was substantial 
evidence that defendant had created the dangerous 
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condition. 
In Granucci v. Claasen, 204 Ca. 509, 269 P. 437, 59
A.L.R. 435, there was substantial evidence that
defendant had not inspected the wooden driveway
where plaintiff fell for many months before the
accident. Some of the spikes or nails had worked as
much as three-fourths of an inch upward and the boards
were somewhat loosened by the heavy vehicles which
had used the driveway for many years before the
accident. 
In Sanders v. MacFarlane’s Candies, 119 Cal.App.2d
497, 259 P.2d 1010, the evidence showed that the floor
where plaintiff slipped was highly polished and was
slippery by reason of an excessive amount of wax.
Defendant’s employee had polished the floor on the
weekend before the accident, which occurred on a
Monday. 
In Mattox v. Isley, 111 Cal.App.2d 774, 245 P.2d 664,
the evidence showed that the dangerous condition at the
back of a seat in defendant’s theater had not been
remedied after the accident. Moreover, other seats in
the theater were found to be in the same condition. The
court ruled that a presumption of constructive notice
could arise from factors such as these, as well as from
mere lapse of time. 
 

 

**40 *747 Plaintiff’s next contention is that the judgment 
may be sustained on the basis of admissions against 
interest in the Customer Accident Report which was filled 
out by defendant’s *748 nurse and signed by Mr. Teed, 
who was defendant’s operating superintendent. Plaintiff 
argues that the fact that the space following the word 
‘inspected’ on this report was not checked justifies an 
inference that ‘the area in question had not been inspected 
prior to the accident.’ This is not a legitimate inference. 
**41 The obvious fact is that the report contains no 
statement relative to inspection. It is simply silent on that 
question. It is not an admission that the area had not been 
inspected. The failure of the nurse to answer the question 
relative to inspection is understandable since this was a 
matter outside the normal scope of her activities. 

In this connection, plaintiff argues that from the fact the 
nurse placed a checkmark in the blank space following 
the words ‘Swept Daily’ on the report it may be inferred 
that the area in question was only swept once a day. 
Plaintiff then says ‘[t]hat evidence of failure to sweep and 
inspect can establish liability in the absence of any 
evidence of time lapse.’ The cases relied on by plaintiff 
do not support her position (each is briefly analyzed in the 
footnote, supra). Where, as in this phase of her argument, 
plaintiff is relying upon constructive knowledge of the 
dangerous condition on the part of defendant, the basis of 
liability is not on the failure to sweep the premises but the 
fact that the dangerous condition has existed for such a 

period of time that defendant, in the exercise of 
reasonable care, should have discovered it and remedied 
it. There must be substantial evidence, either direct or 
circumstantial, to support this conclusion before a 
judgment on this theory can be sustained. Girvetz v. 
Boy’s Market, Inc., supra; Owen v. Beauchamp, supra; 
McKellar v. Pendergast, supra; Louie v. Hagstrom’s Food 
Stores, supra. 
[11] Plaintiff’s final contention is that defendant admitted 
*749 liability for plaintiff’s injury by paying the 
ambulance bill and the doctor bill for the emergency call. 
This contention is without merit. Courts generally have 
held or recognized as inadmissible, evidence of payment, 
or offer or promise of payment, of medical, hospital and 
similar expenses of an injured litigant by the opposing 
party, in the absence of other circumstances indicating an 
admission of negligence. For a collection of these cases, 
see Annotation, 20 A.L.R.2d 291. A concomitant 
principle found in the cases is that, apart from the 
admissibility of such evidence, the act itself does not tend 
to imply an acknowledgment of liability. Winningham v. 
Travelers Inc. Co., 5 Cir., 93 F.2d 520, 521; Martin v. 
Burgess, 5 Cir. 82 F.2d 321, 323; Potts v. Armour & Co., 
183 Md. 483, 39 A.2d 552, 556; Norman v. Porter, 197 
N.C. 222, 148 S.E. 41, 42; Young v. Creegan, La.App., 
23 So.2d 820, 821; Ocean Accident & Guarantee Corp. v. 
Missouri Engineering & Contracting Co., Mo.App., 63 
S.W.2d 196, 199. See also Annotation, 20 A.L.R.2d 291, 
292 note 1. Logic and reason support this view. If a 
contrary rule were adopted, it would tend to deter, instead 
of encourage, one who has injured another from giving 
aid. Biddix v. Rex. Mills, Inc., 237 N.C. 660, 75 S.E.2d 
777. In a well known parable, the Good Samaritan placed 
an injured man upon his own beast, poured wine and oil 
into his wounds, and paid his maintenance charges at the 
inn. He generously promised to give evne more, if 
necessary. No one would suggest that by his conduct he 
impliedly admitted that he was liable for the injuries the 
unfortunate man sustained. See Brown v. Wood, 201 N.C. 
309, 160 S.E. 281. This conclusion is analogous to the 
doctrine, now well established, that evidence of 
precautions taken or repairs made after an accident is not 
admissible to show a negligent condition at the time of the 
accident. Helling v. Schindler, 145 Cal. 303, 312, 78 P. 
710. 
  

The judgment and the order are reversed, and the trial 
court is directed to grant defendant’s motion for judgment 
notwithstanding the verdict. 

MOORE, P. J., and ASHBURN, J., concur. 
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Hearing denied; CARTER, J., dissenting. 
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107 Cal.App.3d 475 
Court of Appeal, Third District, California. 

The PEOPLE, Plaintiff and Respondent, 
v. 

Roy Eugene HENDERSON, Defendant and 
Appellant. 

Cr. 9939. 
| 

June 25, 1980. 
| 

Hearing Denied Aug. 28, 1980. 

Synopsis 
The People petitioned for extension of defendant’s 
commitment as a mentally disordered sex offender. The 
Superior Court, Sacramento County, William H. Lally, J., 
extended the commitment, and defendant appealed. The 
Court of Appeal, Puglia, P. J., held that (1) an estimate of 
an individual’s dangerousness is a proper subject for 
expert psychiatric evaluation and testimony and may be 
considered by the fact finder; (2) application to defendant 
of the statutory procedure for extending the maximum 
term of commitment for certain mentally disordered sex 
offenders did not violate the prohibition against ex post 
facto laws; (3) singling out for extended commitment 
“treatable” mentally disordered sex offenders did not 
violate equal protection; (4) the extended commitment 
procedure comported with due process requirements; (5) 
the commitment provision was not void for vagueness; (6) 
the trial court did not commit error by refusing to give a 
proffered jury instruction; and (7) it was within the trial 
court’s discretion to conclude that a statement made by a 
prospective juror during jury selection was not prejudicial 
and did not warrant dismissal of the entire jury panel. 
  
Affirmed. 
  
Blease, J., concurred in the result and filed opinion. 
  
Vacating, Cal.App., 162 Cal.Rptr. 886. 
  
 
 

West Headnotes (19) 
 

 
[1] 
 

Mental Health 
Appeal 

 
 Although it appeared that one-year extended 

commitment to state hospital as mentally 
disordered sex offender had expired, the 
challenge to the commitment was not moot 
where the records of the court, of which judicial 
notice was taken, disclosed that prior to the 
expiration of the extended one-year 
commitment, a second proceeding extended the 
defendant’s commitment for another year and 
where a separate appeal from the second 
extension was pending before the court and any 
defect which would invalidate the first extension 
of commitment would necessarily render all 
subsequent extension orders invalid. West’s 
Ann.Welfare & Inst.Code, § 6316.2. 

Cases that cite this headnote 
 

 
 
[2] 
 

Mental Health 
Discharge or Continued Commitment 

 
 Both the prior criterion for extension of 

commitment as a mentally disordered sex 
offender, which demanded that the person 
present a serious threat of substantial harm to 
the health or safety of others, and the amended 
requirement of “a substantial danger of bodily 
harm to others” referred not only to existing 
mental state but also to the probability of certain 
types of future behavior. West’s Ann.Welfare & 
Inst.Code, § 6316.2. 

1 Cases that cite this headnote 
 

 
 
[3] 
 

Evidence 
Mental Condition or Capacity 

 
 In proceeding on state petition to extend 

defendant’s commitment as mentally disordered 
sex offender, the trial court properly admitted 
psychiatric opinion as to whether defendant 
presented a threat of substantial harm to the 
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health and safety of others over objection that 
such psychiatric opinions did not meet minimal 
standards for admissibility, i. e., proven 
reliability and general acceptance in the relevant 
professional community. West’s Ann.Welfare & 
Inst.Code, §§ 6302, 6307, 6316.2. 

1 Cases that cite this headnote 
 

 
 
[4] 
 

Mental Health 
Discharge or Continued Commitment 

 
 An estimate of an individual’s dangerousness is 

a proper subject for expert psychiatric 
evaluation and testimony and must be 
considered by the finder of fact in a proceeding 
to extend the commencement of a mentally 
disordered sex offender. West’s Ann.Welfare & 
Inst.Code, § 6316.2. 

Cases that cite this headnote 
 

 
 
[5] 
 

Mental Health 
Discharge or Continued Commitment 

 
 Mere fact that lay person might be able 

rationally to draw the same inferences as to 
dangerousness from the same facts without 
assistance of expert testimony does not deprive 
expert testimony as to dangerousness of all 
value where the testimony is relatively 
illuminating on the issue whether the 
commitment of a mentally disordered sex 
offender should be extended. West’s 
Ann.Welfare & Inst.Code, § 6316.2. 

3 Cases that cite this headnote 
 

 
 
[6] 
 

Mental Health 
Experts 

 
 Though techniques utilized by psychiatric 

experts to determine the dangerousness of an 
individual may not produce certainty, the 

significance of such failure to meet an ideal of 
perfection is a consideration for the trier of fact 
in weighing the effect of the testimony and does 
not render the testimony inadmissible in a 
mentally disordered sex offender proceeding. 
West’s Ann.Welfare & Inst.Code, §§ 6302, 
6307, 6316.2. 

4 Cases that cite this headnote 
 

 
 
[7] 
 

Evidence 
Determination of Question of Competency 

 
 The qualification of an expert is a matter 

addressed to the sound discretion of the trial 
judge whose determination will be upheld unless 
a clear abuse of discretion is shown. 

Cases that cite this headnote 
 

 
 
[8] 
 

Evidence 
Bodily and Mental Condition 

 
 In proceeding to extend commitment of 

mentally disordered sex offender, trial court did 
not abuse discretion when it admitted expert 
testimony that defendant constituted a 
substantial threat of harm to the health and 
safety of others. West’s Ann.Welfare & 
Inst.Code, § 6316.2. 

Cases that cite this headnote 
 

 
 
[9] 
 

Constitutional Law 
Involuntary Commitment 

Mental Health 
Sex Offenders 

 
 Statute providing for extension of commitment 

as a mentally disordered sex offender was not ex 
post facto legislation as applied to defendant 
where the operative date of the determinate 
sentencing law, which reduced the maximum 
penalty for defendant’s underlying offense to 
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three years, was the same as the effective date of 
the procedure to extend the maximum term of 
confinement for certain MDSO’s 
notwithstanding fact that the determinate 
sentencing law became technically effective six 
months prior to its operative date. West’s 
Ann.Welfare & Inst.Code, §§ 6316, 6316.2; 
West’s Ann.Pen.Code, § 273a(1); West’s 
Ann.Const. Art. 1, § 9; U.S.C.A.Const. Art. 1, § 
9, cl. 3. 

19 Cases that cite this headnote 
 

 
 
[10] 
 

Constitutional Law 
Penal Laws in General 

Constitutional Law 
Punishment in General 

 
 An “ex post facto law” is one which, in its 

operation, makes that criminal or penal which 
was not so at the time the action was performed 
or which increases the punishment or which, in 
relation to the offense or consequences, alters 
the situation of a party to his disadvantage. 
U.S.C.A.Const. Art. 1, § 9, cl. 3; West’s 
Ann.Const. Art. 1, § 9. 

1 Cases that cite this headnote 
 

 
 
[11] 
 

Mental Health 
Sex Offenders 

 
 The section which singles out certain mentally 

disordered sex offenders for extended 
commitment does not create an unconstitutional 
classification. West’s Ann.Welfare & Inst.Code, 
§ 6316.2; U.S.C.A.Const. Amend. 14. 

1 Cases that cite this headnote 
 

 
 
[12] 
 

Mental Health 
Sex Offenders 

 
 Legislative finding, implicit in statutory scheme 

relating to mentally disordered sex offenders, 
that certain mentally disordered sex offenders 
shall be committed to state mental health facility 
because they are in need of and will benefit from 
the special treatment afforded there is an 
adequate constitutional ground for the 
differences in terms of commitment of 
“non-treatable” and “treatable” MDSO’s. West’s 
Ann.Welfare & Inst.Code, § 6316.2; 
U.S.C.A.Const. Amend. 14. 

2 Cases that cite this headnote 
 

 
 
[13] 
 

Constitutional Law 
Commitment and Confinement 

Mental Health 
Sex Offenders 

 
 The section relating to commitment of mentally 

disordered sex offenders did not violate due 
process requirements by reason of fact that the 
standards for release from commitment were 
more stringent than standards for commitment. 
West’s Ann.Welfare & Inst.Code, §§ 6316.2, 
6325, 6325.1, 6327; West’s Ann.Const. Art. 1, § 
7; U.S.C.A.Const. Amends. 5, 14. 

2 Cases that cite this headnote 
 

 
 
[14] 
 

Habeas Corpus 
Convicts and Insanity Acquittees; 

 Incompetent Defendants 
 

 A mentally disordered sex offender who claims 
that he no longer fits the commitment criteria 
may obtain judicial relief by a writ of habeas 
corpus. 

Cases that cite this headnote 
 

 
 
[15] 
 

Mental Health 
Evidence 

 
 Conceding, for the sake of argument, that due 
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process requires proof of a recent overt act 
indicating a serious threat of substantial harm to 
the health and safety of others before a person 
may be committed as a mentally disordered sex 
offender, such requirement was met by 
testimony that defendant committed acts of 
verbal and physical aggression after being 
committed to a state hospital and by fact that the 
underlying offense of which defendant stood 
convicted occurred only three years before 
petition for extension of his commitment was 
filed. West’s Ann.Welfare & Inst. Code, § 
6316.2; U.S.C.A.Const. Amend. 14. 

1 Cases that cite this headnote 
 

 
 
[16] 
 

Constitutional Law 
Commitment and Confinement 

Mental Health 
Sex Offenders 

 
 Fact that statute relating to commitment of 

mentally disordered sex offenders contained 
terms “mental disorder,” “predisposed,” and 
“serious threat of substantial harm” did not 
render the statute so vague as to violate due 
process. West’s Ann.Welfare & Inst.Code, § 
6316.2; U.S.C.A.Const. Amend. 14. 

1 Cases that cite this headnote 
 

 
 
[17] 
 

Criminal Law 
Terms in Common Use 

 
 A court need not instruct the jury on terms 

which are well understood by all persons of 
average intelligence. 

Cases that cite this headnote 
 

 
 
[18] 
 

Mental Health 
Discharge or Continued Commitment 

 
 In proceeding on petition to extend commitment 

of defendant as a mentally disordered sex 
offender wherein one issue was whether the 
offense for which defendant was convicted was 
committed primarily for the purpose of sexual 
arousal or gratification, it was not error for the 
trial court to refuse to instruct the jury that the 
relevant purpose was the defendant’s principal 
or primary conscious intent at time the crime 
was committed. West’s Ann.Welfare & 
Inst.Code, § 6302(a); West’s Ann.Pen.Code, § 
273a(1). 

Cases that cite this headnote 
 

 
 
[19] 
 

Jury 
Grounds 

 
 In proceeding on petition to extend defendant’s 

commitment as a mentally disordered sex 
offender, it was within the trial court’s sound 
discretion to conclude that a statement by a 
prospective juror was not prejudicial and to 
refuse to dismiss the entire jury panel even 
though, during jury selection, a prospective juror 
was excused for cause after she revealed that the 
victim of defendant’s underlying offense had 
been her client in psychotherapy “this year.” 

15 Cases that cite this headnote 
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PUGLIA, Presiding Justice. 

We deal here with recently enacted legislation providing 
the mechanism to extend the commitments of certain 
mentally disordered sex offenders (MDSO). The 
defendant, committed as an MDSO, challenges the 
constitutionality of Welfare and Institutions Code section 
6316.2 (Stats.1977, ch. 164, s 3; all further statutory 
references are to sections of the Welfare and Institutions 
Code unless otherwise indicated); he aims his major 
thrust, however, at the permitted scope of expert 
testimony received at his trial conducted pursuant to 
section 6316.2. The trial resulted in a one-year extension 
of defendant’s MDSO commitment. We shall affirm the 
judgment. 
  
Defendant was charged by felony complaint filed August 
11, 1975, with (1) forcing a minor to copulate him orally 
(Pen.Code, s 288a), (2) willfully causing a child to suffer 
unjustifiable physical pain and mental suffering under 
circumstances likely to produce great bodily injury and 
death (Pen.Code, s 273a, subd. (1)), and (3) assault with 
force likely to produce great bodily injury (Pen.Code, s 
245, subd. (a)). These offenses were alleged to have been 
committed August 6, 1975, upon a four-year-old boy. 
Defendant entered a plea of guilty before the magistrate to 
the felony charge of violation of Penal Code section 273a, 
subdivision (1), and was certified thereon to the superior 
court for further proceedings (Pen.Code, s 859a). 
  
On December 9, 1975, the superior court adjourned 
criminal proceedings and certified defendant for hearing 
and examination to determine if he was an MDSO (s 
6302). Thereafter, defendant was found to be an MDSO 
and, on January 6, 1976, was committed to the 
Department of Mental Health for confinement in 
Atascadero State Hospital. 
  
[1] On March 28, 1978, the People timely filed a petition 
in superior court to extend defendant’s commitment as an 
MDSO **24 under section 6316.2. The court appointed 
psychiatrists to examine defendant. (ss 6316.2, subd. (e), 
6307.) Thereafter a trial was held before a jury which 
sustained the petition. As a result, on July 26, 1978, 
defendant *481 was recommitted to the Department of 
Mental Health for confinement in Atascadero State 
Hospital for the extended term of one year. Defendant 
timely filed notice of appeal.1 

  
1 
 

On its face, the present appeal appears moot because
defendant’s one-year extended commitment has now
expired. However, the records of this court, of which
we take judicial notice (Evid.Code, s 452, subd. (d)(1)),
disclose that prior to the expiration of the extended

one-year commitment with which this appeal is 
concerned, a second proceeding extended defendant’s 
commitment for another year to end on August 7, 1980; 
a separate appeal from the second extension is now 
pending before this court. Since any defects which 
would invalidate the first extension of commitment 
would necessarily render all subsequent extension 
orders invalid (s 6316.2, subd. (h); In re Acosta (1971) 
21 Cal.App.3d 51, 54, 98 Cal.Rptr. 208; People v. 
Thomas (1968) 260 Cal.App.2d 196, 199-201, 67 
Cal.Rptr. 234), the present appeal is not moot. 
 

 
 

I. 

Admissibility of Expert Testimony That Defendant 
Constituted a Serious Threat of Substantial Harm to 

Others. 

At trial it was shown that defendant had committed the 
underlying criminal offense upon Alex P., the 
four-year-old son of the family with whom defendant was 
then staying. While defendant was babysitting the child, 
he became furious with him for repeated bedwetting and 
beat him severely. During the beating, defendant became 
sexually aroused and forced the boy to copulate him 
orally. The child suffered severe injuries, including 
wounds to his genitals, all of which required his 
hospitalization for three days. 
  
During his initial commitment, defendant told a 
psychiatric technician at Atascadero that he had several 
times before spanked another child and become sexually 
aroused. While at Atascadero, defendant repeatedly broke 
the rules; his behavior there was marked by anger, acts of 
verbal and physical aggression and resistance to therapy. 
In the past, defendant had also habitually made obscene 
telephone calls. 
  
[2] Several mental health experts testified at defendant’s 
extended commitment hearing. The significance of their 
testimony to this appeal can best be understood in 
relationship to the relevant terms of section 6316.2, the 
extended commitment statute, which at the time of 
defendant’s trial provided in part: 
  
“(a) A person may be committed beyond the term 
prescribed by Section 6316.1 only under the procedure set 
forth in this section and only if such person meets all of 
the following: 
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*482 “(1) The ‘sex offense’ as defined in subdivision (a) 
of Section 6302 of which the person has been convicted is 
a felony, . . .2 

  
2 
 

The definition of “sex offense” in section 6302, 
subdivision (a), includes “. . . any felony . . . which is
shown by clear proof . . . to have been committed
primarily for purposes of sexual arousal or
gratification.” 
 

 
“(2) Suffers from a mental . . . disorder, and as a result of 
such mental disorder, is predisposed to the commission of 
sexual offenses to such a degree that he presents a serious 
threat of substantial harm to the health and safety of 
others.” (Emphasis added.)3 

  
3 
 

The criterion that the person present “a serious threat of
substantial harm to the health and safety of others” has 
been changed to require now that he present “a 
substantial danger of bodily harm to others”
(Stats.1979, chs. 991, 992). Both criteria refer not only
to existing mental state but also to the probability of a
certain type of future behavior. Whether such predicted
behavior constitutes “a serious threat of substantial
harm” or “a substantial danger of bodily harm” to 
others is, we think, a distinction of no significance to
the resolution of defendant’s challenge to the permitted
scope of expert testimony. 

An earlier amendment to section 6316.2 substituted 
“disease, defect or disorder” for “disorder” in 
subdivision (a)(2) (Stats.1978, ch. 1036, s 1;
Stats.1978, ch. 1039, s 2). 
 

 
Each of the People’s experts testified in detail that 
defendant met the statutory criteria **25 for extended 
commitment. Their conclusions were based on somewhat 
different theories. 
  
Dr. Wilcox, a psychiatrist with 12 years of experience, 
diagnosed defendant as having a character disorder of a 
nonspecific nature. He ruled out pedophilia. Dr. Wilcox 
believed that because defendant had not developed 
sufficient psychological insight, he remained predisposed 
to the commission of sexual offenses and constitutes a 
serious threat of substantial harm to others. 
  
Dr. Bennett, a psychiatrist with 25 years of experience, 
ascribed to defendant the specific character disorders of 
aggressive sexuality and male pedophilia. Dr. Bennett 
based his diagnosis on defendant’s history including the 
commitment offense, obscene telephone calls, and 
reported sexual fantasies. Because of the seriousness of 
the commitment offense and the lack of perceived change 

in defendant’s pattern of rule-breaking and 
aggressiveness, Dr. Bennett believed defendant 
predisposed to the commission of sexual offenses to the 
extent he constituted a serious threat of substantial harm 
to others. 
  
*483 Dr. Bitter, a psychologist, diagnosed defendant as a 
sociopath, a psychopathic character disorder manifested 
in impulsive behavior and lying. Based on the nature of 
the commitment offense, defendant’s history and reported 
sexual fantasies, including a preoccupation with sexual 
dominance, Dr. Bitter also believed defendant 
predisposed to the commission of sexual offenses and a 
serious threat to do substantial harm to others. 
  
Dr. Whippel, a psychiatrist with 16 years of experience, 
testified for the defense that in his opinion the 
commitment offense and defendant’s past history 
provided an insufficient basis to establish defendant’s 
predisposition to commit a sexual offense such that he 
would present a serious threat of substantial harm to 
others. 
  
[3] Prior to the testimony of each of the People’s expert 
witnesses, defendant challenged their qualifications to 
render an opinion whether defendant constituted a serious 
threat of substantial harm to the health and safety of 
others. After hearing, the court denied each such 
challenge and ruled each witness qualified to render an 
opinion on the subject. 
  
At trial, defendant conceded the qualifications of the 
experts to render their opinions on his mental state. He 
reiterates that concession here. Defendant contends, 
however, that psychiatric opinions to the effect that he 
presents a threat of substantial harm to the health and 
safety of others were erroneously admitted because such 
testimony does not meet the minimal standards for 
admissibility, i. e., proven reliability and general 
acceptance in the relevant, professional community of the 
clinical method of examination as a mode for 
extrapolating predictions of future behavior. Defendant 
contests the qualifications of psychiatrists, psychologists 
and other mental health professionals to render expert 
opinions on such questions, arguing that the state of the 
art is not sufficiently advanced to enable such 
professionals to make “predictive judgments” about a 
person’s future behavior with sufficient reliability to be 
accepted as evidence. 
  
By framing the question in this way, defendant seeks to 
foreordain the answer. Indeed, if the lack of confidence 
within the psychiatric community concerning the capacity 
of its practitioners to predict future behavior is as general 
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as defendant contends, the question as posed by defendant 
assumes the rhetorical form.4 

  
4 
 

The following articles were cited by defendant to the
trial court to indicate the extent of psychiatric
skepticism concerning the predictive powers of mental
health professionals: Diamond, The Psychiatric 
Prediction of Dangerousness (1975) 123 U.Pa.L.Rev.
439; Ennis & Litwack, Psychiatry and the Presumption
of Expertise: Flipping Coins in the Courtroom (1974)
62 Cal.L.Rev. 693; Hunt & Wiley, Operation Baxstrom
After One Year (1968) 124 Am.J.Psych. 974;
Rappeport, Lassen & Gruenwald, Evaluation and
Follow-up of State Hospital Patients Who Had Sanity
Hearings (1962) 118 Am.J.Psych. 1078; Steadman,
Follow-Up on Baxstrom Patients Returned to Hospitals
for the Criminally Insane (1973) 130 Am.J.Psych. 317;
Steadman & Keveles, The Community Adjustment and
Criminal Activity of the Baxstrom Patients: 1966-1970 
(1972) 129 Am.J.Psych. 304; Task Force Report,
Clinical Aspects of the Violent Individual
(Am.Psych.Assn., 1974) p. 25; Wenk, Robison &
Smith, Can Violence Be Predicted? (1972) 18 Crime &
Del. 393. 
 

 
*484 **26 It is obvious that an opinion that an individual 
poses a serious threat of substantial harm to others 
constitutes at least in part a prediction as to that person’s 
future conduct. But in the context of MDSO proceedings, 
such an opinion also includes a significant contemporary 
component. It speaks as well to the present proclivities of 
the individual; it says that he is at this moment fully 
capable of conduct dangerous to the health and safety of 
others, and that the acting out of these aggressive 
propensities can be anticipated upon the unfortunate 
convergence of stimulus and opportunity. Thus whether 
the predictive component of the expert’s opinion is ever 
validated by future events will likely depend on 
circumstances beyond the control of the actor. However, 
the very real statistical possibility that the prediction may 
never be fulfilled does not detract from the validity of the 
expert’s opinion as to the present threat of substantial 
harm posed by the defendant. 
  
In its present dimension, the expert’s opinion is merely 
one way of characterizing defendant’s existing mental 
condition, a subject relevant to these proceedings in 
which the expert is called upon to examine for and 
diagnose mental disorders which predispose to the 
commission of sexual offenses. Courts of this state have 
long recognized that a psychiatric expert’s appraisal of an 
individual’s dangerousness (serious threat to do 
substantial harm) is directly related to the expert’s 
evaluation of that person’s existing mental state. (People 
v. Hines (1967) 66 Cal.2d 348, 355, 57 Cal.Rptr. 757, 425 

P.2d 557; People v. Hines (1964) 61 Cal.2d 164, 173, 37 
Cal.Rptr. 622, 390 P.2d 398; People v. Bickley (1962) 57 
Cal.2d 788, 793, 22 Cal.Rptr. 340, 372 P.2d 100.) As we 
have noted, defendant concedes the competence of the 
People’s experts to testify to their opinion of defendant’s 
present mental state. 
  
[4] [5] Recently the United States Supreme Court has 
pointed out that “Whether the individual is mentally ill 
and dangerous to either himself or others . . . turns on the 
meaning of the facts which must be interpreted *485 by 
expert psychiatrists and psychologists.” (Emphasis added; 
Addington v. Texas (1979) 441 U.S. 418, 429, 99 S.Ct. 
1804, 1811, 60 L.Ed.2d 323, 333.) “Psychiatric diagnosis 
. . . is to a large extent based on medical ‘impressions’ 
drawn from subjective analysis and filtered through the 
experience of the diagnostician.” (Ibid.) “The subtleties 
and nuances of psychiatric diagnosis render certainties 
virtually beyond reach in most situations.” (Ibid.) Even 
so, an estimate of an individual’s dangerousness is a 
proper subject for expert psychiatric evaluation and 
testimony and must be considered by the finder of fact. 
(Ibid.) The mere fact that lay persons may be able 
rationally to draw the same inferences as to 
dangerousness from the same facts without the assistance 
of expert testimony does not deprive that testimony of all 
value where it is nonetheless “relatively illuminating” 
(Ballard v. Superior Court (1966) 64 Cal.2d 159, 174-175, 
49 Cal.Rptr. 302, 410 P.2d 838). At least that much may 
be said for the predictive judgment of a mental health 
professional whose opinion of an individual’s dangerous 
propensities is a “judgment which doctors and 
professionals must regularly render under accepted rules 
of responsibility.” (Tarasoff v. Regents of University of 
California (1976) 17 Cal.3d 425, 438, 131 Cal.Rptr. 14, 
25, 551 P.2d 334, 345.) 
  
In proceedings under the MDSO statute, the court is 
required “with the assistance of psychiatrists” to identify 
those who come within the reach of the statute. (People v. 
Allen (1973) 29 Cal.App.3d 932, 935, 106 Cal.Rptr. 43; 
In re Perkins (1958) 165 Cal.App.2d 73, 78, 331 P.2d 
712.) In proceedings under section 6316.2, the court is 
required to appoint the necessary psychologists or 
psychiatrists “in accordance with this article . . . .” (s 
6316.2, subd. (e).) Section 6307 provides that the court 
shall appoint “not less than two nor more than **27 three 
certified clinical psychologists . . . or psychiatrists . . . to 
make a personal examination of the alleged mentally 
disordered sex offender, directed toward ascertaining 
whether the person is a mentally disordered sex offender ” 
(emphasis added). What then is the precise scope of the 
expert’s inquiry under section 6307? The answer is 
provided in section 6300: “. . . ‘mentally disordered sex 
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offender’ means any person who by reason of mental 
defect, disease, or disorder, is predisposed to the 
commission of sexual offenses to such a degree that he is 
dangerous to the health and safety of others.” (Emphasis 
added.) 
  
[6] Thus appointed psychological and psychiatric experts 
have long been required by statute in original MDSO 
commitment proceedings to bring to bear on the question 
of an individual’s future conduct, i. e., his dangerousness, 
*486 their admittedly imprecise diagnostic techniques. 
Viewed in this perspective, the techniques employed by 
the experts herein are neither new nor experimental (cf. 
People v. Kelly (1976) 17 Cal.3d 24, 130 Cal.Rptr. 144, 
549 P.2d 1240). Although admittedly those techniques do 
not produce certainty, the significance of this failure to 
meet an ideal of perfection is a consideration for the trier 
of fact in weighing the effect of the testimony. (Schnear v. 
Boldrey (1971) 22 Cal.App.3d 478, 484, 99 Cal.Rptr. 
404; People v. Stuller (1970) 10 Cal.App.3d 582, 597, 89 
Cal.Rptr. 158; People v. Brekke (1967) 250 Cal.App.2d 
651, 661-662, 58 Cal.Rptr. 854.) 
  
The People’s experts all acknowledged that there is 
disagreement within the psychiatric profession concerning 
the predictive ability of its practitioners. However, they 
all implicitly share the opinion that, given certain facts, 
predictions of future dangerousness may rationally be 
projected, and that the drawing of such inferences is 
properly within the expertise of qualified mental health 
professionals. 
  
[7] [8] The qualification of an expert is a matter addressed 
to the sound discretion of the trial judge whose 
determination will be upheld unless a clear abuse of 
discretion is shown (Evans v. Ohanesian (1974) 39 
Cal.App.3d 121, 127, 112 Cal.Rptr. 236). The trial court 
acted within its discretion in admitting expert testimony 
that defendant constituted a substantial threat of harm to 
the health and safety of others. 
  
 

II. 

Constitutional Challenges to Section 6316.2 

A. Ex Post Facto Issue. 
[9] Defendant argues that section 6316.2 as applied to him 
is an ex post facto law, prohibited by both the federal and 
state Constitutions. U.S.Const. art. I, s 9, cl. 3; Cal.Const. 

art. I, s 9.) We disagree. 
  
At the time of defendant’s offense in 1975 and his MDSO 
commitment in January 1976, a violation of Penal Code 
section 273a, subdivision (1), was punishable by a 
maximum term of 10 years in prison (Stats.1965, ch. 697, 
s 1). However, under section 6316, defendant’s MDSO 
commitment was of indefinite duration, up to life. 
(Stats.1971, ch. 1593, s 418.) Effective and operative 
January 1, 1977, section 6316 was amended to provide an 
indeterminate term of confinement *487 under an MDSO 
commitment not to exceed, however, the aggregate 
maximum term of imprisonment which a defendant could 
receive if sentenced for the commitment offense. 
(Stats.1976, ch. 1101, s 9.) This amendment reduced 
defendant’s maximum term of confinement as an MDSO 
from life to 10 years in conformance with the maximum 
term provided for violation of Penal Code section 273a, 
subdivision (1), at the time of defendant’s offense and 
MDSO commitment. 
  
In 1976, the Legislature enacted the Uniform Determinate 
Sentencing Law (DSL) which reduced the maximum 
penalty for violation of Penal Code section 273a, 
subdivision (1), to three years in state prison. (Stats.1976, 
ch. 1139, ss 165, 273.) While the DSL was enacted in 
1976, and became effective on January 1, 1977, it 
expressly did not become operative until July 1, 1977. 
(Stats.1976, ch. 1139, s 351.5.) 
  
Shortly after the passage of the DSL, the Legislature 
added **28 Welfare and Institutions Code section 6316.2 
to provide a procedure to extend the maximum term of 
confinement for certain MDSO’s; section 6316.2 was 
effective June 29, 1977, and operative on July 1, 1977, the 
same date as the DSL. (Stats.1977, ch. 164, ss 3, 6, 7; 
Stats.1976, ch. 1139, s 351.5.) 
  
Because defendant was incarcerated as an MDSO during 
the period from January 1, 1977, until July 1, 1977, he 
argues that the application of the extended commitment 
provision of section 6316.2, which was effective and 
operative subsequent to the January 1, 1977, effective 
date of the DSL, would constitute an ex post facto 
punishment. He claims that for ex post facto purposes he 
obtained a “vested interest” in the maximum three-year 
term fixed by the DSL as of its effective date rather than 
its operative date and cites as authority Rose v. Board of 
Retirement (1949) 92 Cal.App.2d 188, 193, 206 P.2d 903. 
  
Defendant’s reliance on Ross is misplaced. The Ross 
court was concerned with the limited question of whether 
an individual attained a vested interest in retirement 
privileges as of the effective date of a local ordinance, 
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rather than at the time of its operative date. In order to 
give effect to the manifest legislative intent, the court held 
that the effective date of the ordinance controlled (see 
People v. Hinojosa (1980) 103 Cal.App.3d 57, 62, 162 
Cal.Rptr. 793). By contrast, we confront here statewide 
legislation which, in an abrupt break with time-honored 
practice, discards the hoary indeterminate sentencing law 
(ISL) and replaces it with a comprehensive system of 
determinate sentencing. Orderly *488 transition required 
the Legislature to enact and render operative at one time 
all the components of the DSL and the many related 
changes required thereby. It was obviously necessary 
therefore to make the passage of certain provisions 
contingent on the passage of other interrelated provisions. 
(E. g., Stats.1976, ch. 1139, s 349.5.) 
  
Under the California Constitution, a statute enacted at a 
regular session of the Legislature generally becomes 
effective on January 1 of the year following its enactment 
except where the statute is passed as an urgency measure 
and becomes effective sooner. (Cal.Const., art. IV, s 8, cl. 
(c)(1).) In the usual situation, the “effective” and 
“operative” dates are one and the same, and with regard to 
ex post facto restrictions, a statute has no force and effect 
until such effective-operative date. (DeWoody v. Superior 
Court (1970) 8 Cal.App.3d 52, 56, 87 Cal.Rptr. 210.) Yet, 
as here, the Legislature may deem it necessary to 
postpone the operation of certain statutes until a later 
time. (See 26 Ops.Cal.Atty.Gen. 141, 143 (1955).) Just as 
the Legislature may provide for an operative date 
subsequent to an effective date of a statute to allow 
persons affected to become acquainted with and 
implement its provisions (see op. cit. supra, at p. 144; 2 
Sutherland, Statutory Construction (rev. 3d ed. 1973) s 
33.07, p. 12), the Legislature may also wish to postpone 
the operative date to provide time for emergency clean-up 
amendments and the passage of interrelated legislation. 
  
Thus, in the context of the comprehensive 
determinate-sentence legislation involving extensive 
statutory revision, where the Legislature specifically 
provides for uniform postponement in the operative date 
of the entire legislative scheme, we do not think the 
Legislature intended that a criminal defendant would 
accrue a vested interest in the application of only a small 
part of the whole on its effective date. (People v. 
Hinojosa, supra, 103 Cal.App.3d at pp. 65, 66, 162 
Cal.Rptr. 793.)5 An enactment is a law on its effective 
date only in the sense that it cannot be changed except by 
legislative process; the rights of individuals under its 
provisions are not substantially affected until the 
provision operates as law. 
  
5 Retroactive application of a punishment-mitigating 

 statute is not a question of constitutional right but of 
legislative intent. (In re Estrada (1965) 63 Cal.2d 740, 
744, 48 Cal.Rptr. 172, 408 P.2d 948.) 
 

 
[10] “(A)n ex post facto law is ‘ ”one which, in its 
operation, makes that criminal or penal which was not so 
at the time the **29 action was performed; or which 
increases the punishment; or, in short, which, in *489 
relation to the offense or its consequences, alters the 
situation of a party to his disadvantage.“ ‘ ” (People v. 
Benefield (1977) 67 Cal.App.3d 51, 58, 136 Cal.Rptr. 
465, 468, quoting Thompson v. Missouri (1898) 171 U.S. 
380, 383, 18 S.Ct. 922, 923, 43 L.Ed. 204, 206.) Since 
defendant could not have acquired a vested right in the 
ameliorative provisions of the DSL prior to its operative 
date (see In re Harper (1979) 96 Cal.App.3d 138, 
139-140, 157 Cal.Rptr. 759; In re Bray (1979) 97 
Cal.App.3d 506, 510, 516, 158 Cal.Rptr. 745), the 
application to him of section 6316.2, operative at the 
same time as the DSL, could not constitute an ex post 
facto penalty. 
  
 

B. Equal Protection Issue. 
[11] Defendant contends that section 6316.2, by singling 
out for extended commitment what he calls “amenable 
MDSO’s” creates an unconstitutional classification in 
violation of equal protection of the laws guaranteed by 
both the federal and state Constitutions. 
  
To the contrary, the California Supreme Court has 
recently indicated that MDSO’s may be subjected to a 
period of extended commitment once the maximum term 
of punishment has expired without violating equal 
protection of the laws if the People establish that the 
person committed remains a danger to the health and 
safety of himself or others. (In re Moye (1978) 22 Cal.3d 
457, 467, 149 Cal.Rptr. 491, 584 P.2d 1097.) 
  
[12] Commitment of MDSO’s to a state hospital is for the 
purposes of treatment not punishment. (22 Cal.3d at p. 
466, 149 Cal.Rptr. 491, 584 P.2d 1097; s 6316.2, subd. 
(i).) Implicit in the MDSO statutory scheme is the 
legislative finding that certain MDSO’s shall be 
committed to a state mental health facility because of 
their mental status, i. e., because they are in need of and 
will benefit by the special treatment afforded there. This 
difference in mental condition between the classes of 
ordinary offenders, “non-treatable” MDSO’s and 
“treatable” MDSO’s is an adequate constitutional ground 
for the difference in the terms of commitment of the 
classes, applying the requisite “compelling interest” 
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standard since personal liberty is at stake. (People v. 
Superior Court (Rigg) (1978) 80 Cal.App.3d 407, 414, 
145 Cal.Rptr. 711; see also In re Moye, supra, 22 Cal.3d 
at pp. 462, 465, 149 Cal.Rptr. 491, 584 P.2d 1097; In re 
Franklin (1972) 7 Cal.3d 126, 146, 101 Cal.Rptr. 553, 496 
P.2d 465; cf. People v. Saffell (1979) 25 Cal.3d 223, 157 
Cal.Rptr. 897, 599 P.2d 92.) 
  
 

*490 C. Due Process of Law Issue. 
[13] Defendant contends that section 6316.2 violates due 
process of law because the standards for release from 
commitment as set forth in other statutes (ss 6325, 6325.1, 
6327) are more “difficult” to meet than the standards for 
commitment in section 6316.2.6 

  
6 
 

The standards for commitment are set forth and
discussed in part I, ante. The standards for release from
commitment are that the person will not benefit from 
further care and treatment and that he is no longer a
danger to the health and safety of others. (ss 6325, 
6325.1, 6327.) 
 

 
Defendant argues that in order for any civil commitment 
statute to “pass constitutional muster,” the standards for 
release must “equate with the absence of the requirements 
for commitment.” Otherwise, he argues, a person “might” 
remain involuntarily confined in a mental institution after 
he has improved to the point where he could not be 
committed. We reject this contention and its supporting 
arguments. 
  
Defendant relies upon the case of O’Connor v. Donaldson 
(1975) 422 U.S. 563, 95 S.Ct. 2486, 45 L.Ed.2d 396, 
which held that Florida cannot constitutionally confine in 
a mental hospital a nondangerous individual who is 
capable of surviving safely in freedom by himself or with 
the help of willing and responsible family members or 
friends. In so holding, the court stated that “The fact that 
state law may have authorized confinement of the 
harmless mentally ill **30 does not itself establish a 
constitutionally adequate purpose for the confinement. 
(Citations.) Nor is it enough that Donaldson’s original 
confinement was founded upon a constitutionally 
adequate basis, if in fact it was, because even if his 
involuntary confinement was initially permissible, it 
could not constitutionally continue after that basis no 
longer existed.” (422 U.S. at pp. 574-575, 95 S.Ct. at pp. 
2493, 45 L.Ed.2d at p. 406. 
  
O’Connor was a civil suit for money damages against the 
superintendent of a state hospital who, in reliance on a 
state law, had allegedly held a mental patient in a hospital 

for nearly 15 years when the patient was dangerous to no 
one. The case did not involve statutes of the nature with 
which we are here concerned. As pointed out by the 
Supreme Court, the Florida commitment statutes provided 
“no judicial procedure whereby one still incompetent 
could secure his release on the ground that he was no 
longer dangerous to himself or others.” (Emphasis added; 
422 U.S. at pp. 566-567, fn. 2, 95 S.Ct. at pp. 2489, fn. 2, 
45 L.Ed.2d at pp. 401-402, fn. 2.) 
  
[14] *491 The O’Connor opinion has no applicability to the 
California statutory pattern. (Cf. Suzuki v. Quisenberry 
(D.Haw.1976) 411 F.Supp. 1113.) The California statutes 
provide a comprehensive scheme for the release of 
MDSO’s under appropriate circumstances. (ss 6325, 
6325.1, 6327.) The statutes incorporate all the 
fundamental aspects of fair play by providing the MDSO 
with abundant safeguards and means for continuous 
review of his mental state. The statutes may logically be 
interpreted to require the patient’s discharge when the 
basis for the original commitment no longer exists. (See 
People v. Youngs (1972) 23 Cal.App.3d 180, 183-184, 99 
Cal.Rptr. 901; Suzuki v. Quisenberry, supra, 411 F.Supp. 
at p. 1134.) We note, finally, that an MDSO who claims 
he no longer fits the commitment criteria is entitled to 
judicial relief via a writ of habeas corpus. (See In re Gary 
W. (1971) 5 Cal.3d 296, 303, 96 Cal.Rptr. 1, 486 P.2d 
1201.) 
  
[15] Defendant also contends that section 6316.2 is in 
violation of due process of law since it does not require 
proof that he committed a recent overt act indicating that 
he presents a serious threat of substantial harm to the 
health and safety of others. This contention is based on 
federal district court decisions which have used language 
indicating under various circumstances that in order 
constitutionally to confine a person because he might in 
the future be dangerous, it must be shown he has actually 
been dangerous in the “recent” past. (See, e. g., Lynch v. 
Baxley (N.D.Ala.1974) 386 F.Supp. 378, 391; Lessard v. 
Schmidt (E.D.Wis.1972) 349 F.Supp. 1078, 1093; Bell v. 
Wayne County General Hospital at Eloise 
(S.D.Mich.1974) 384 F.Supp. 1085, 1096.) These cases 
do not require, as a matter of constitutional law, that the 
statute specifically provide for “recent” acts; the evidence 
is the significant thing. 
  
In the instant case in 1975 defendant committed the 
offense of which he was convicted. Testimony indicated 
defendant committed acts of verbal and physical 
aggression thereafter at Atascadero. Conceding, arguendo, 
the constitutional requirement of a “recent” overt act, the 
evidence is present in this case. 
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[16] Defendant contends section 6316.2 violates due 
process of law in that it is “vague” and therefore void. He 
argues that to make the findings required by the section, 
the court must interpret and apply the terms “mental 
disorder,” “predisposed,” and “serious threat of 
substantial harm,” all of which, according to defendant, 
are terms so vague that men of common intelligence must 
necessarily guess at their meaning *492 and differ as to 
their application. This being so, defendant argues, it 
follows the statute is unconstitutional. (See Lanzetta v. 
New Jersey (1939) 306 U.S. 451, 453, 59 S.Ct. 618, 619, 
83 L.Ed. 888, 890; In re Newbern (1960) 53 Cal.2d 786, 
792, 3 Cal.Rptr. 364, 350 P.2d 116.) 
  
As a general principle of law the definition of vagueness 
enunciated by the cases cited by defendant is sound. 
However, applied to the statute here in question, the **31 
principle does not call for invalidating this legislative 
enactment. Indeed, the principle recently was invoked 
unsuccessfully to challenge another portion of the MDSO 
statute. In the case of People v. Kirk (1975) 49 
Cal.App.3d 765, 122 Cal.Rptr. 653, it was asserted the 
use of the word “dangerous” in the definition of an 
MDSO in section 6300 was unconstitutionally ambiguous 
and vague. The court, applying Lanzetta and Newbern, 
held such words were subject to dictionary definition and 
that as used in MDSO cases, juries (or judges) will have 
to be convinced on a case-to-case basis that a person 
“does pose a danger to the health and safety of others.” 
(People v. Kirk, supra, 49 Cal.App.3d at p. 771, 122 
Cal.Rptr. at p. 657). We apply the reasoning of the Kirk 
case to the phrases here challenged and hold that those 
terms can be understood by reference to “demonstrably 
established technical or common law meaning,” and thus 
may be comprehended by men of ordinary intelligence. 
(Id., at p. 769, 122 Cal.Rptr. at p. 655.) 
  
 

III. 

Commitment as an MDSO requires antecedent conviction 
of a “sex offense.” Sex offenses within the statute include 
any crime “committed primarily for purposes of sexual 
arousal or gratification.” (s 6302, subd. (a).) At issue in 
the commitment extension proceedings was the question 
whether the offense for which defendant was convicted, 
child beating (Pen.Code, s 273a, subd. (1)), was 
committed primarily for the purposes of sexual arousal or 
gratification. 
  
Defendant contends that the court erred in refusing to read 
to the jury his proffered instruction which stated, “such 
purposes (refer) to the defendant’s princip(al) or primary 

conscious intent at the time the crime was committed.” 
Defendant claims that the instruction defining “purpose” 
as “conscious intent” was important since the expert 
witnesses who testified often ascribed subconscious 
motivation to defendant’s actions. Defendant concedes, 
however, that the usual, ordinary, and common import of 
the term “purpose” is conscious intent. 
  
[17] [18] *493 It is axiomatic that a court need not instruct a 
jury on terms which are well understood by all persons of 
average intelligence. (People v. Burke (1962) 208 
Cal.App.2d 149, 164, 24 Cal.Rptr. 912.) Furthermore, the 
trial court properly instructed the jury on the statutory 
requirement and definition of a “sex offense” and the 
necessity that it find defendant had the required mental 
state at the time of the beating in order for the offense to 
constitute a sex offense under section 6302. There was no 
instructional error. 
  
 

IV. 

[19] During jury selection, a prospective juror was excused 
for cause after she revealed that the victim had been her 
client in psychotherapy “this year.” The trial court denied 
defendant’s motion to dismiss the entire panel of 
prospective jurors. It was within the sound discretion of 
the court to conclude the prospective juror’s statement 
was nonprejudicial and to refuse to dismiss the entire jury 
panel. (People v. Vernon (1978) 89 Cal.App.3d 853, 865, 
152 Cal.Rptr. 765.) 
  
The judgment is affirmed. 
  

EVANS, J., concur. 
 

BLEASE, Associate Justice, concurring. 
 
I concur in the result. 
  
The majority opinion labors to resolve issues concerning 
provisions of a statute not now in effect. Its precedential 
value must be discounted by its inapplicability to the 
legislation which now governs. 
  
The opinion interprets criteria for extended commitment 
which have been significantly amended by legislation 
effective January 1, 1980. The opinion also rejects 
constitutional challenges to the MDSO statute on the basis 
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of a standard of amenability for treatment which the 
Legislature intended to reject by the same legislation. In 
this posture the case lacks not only the concreteness of 
facts considered in the light of operative legislation, but 
also the “ ‘reasonable probability that the same questions 
**32 will again be litigated and appealed, . . .” (6 Witkin, 
Cal. Procedure (2d ed. 1971) Appeal, s 470, p. 4427, 
citing to People v. West Coast Shows (1970) 10 
Cal.App.3d 462, 468, 89 Cal.Rptr. 290.) 
  
The opinion interprets and considers the constitutionality 
of Welfare and Institutions Code section 6316.2, as added 
by Statutes 1977, chapter *494 164, section 3. The 
section, subsequently amended by Statutes 1978, chapter 
1039, section 2, was to have expired by its own terms on 
January 1, 1980. On September 22, 1979, the Legislature 
enacted two measures amending section 6316.2: 
Assembly Bill 1332 (A.B. 1332) and Senate Bill 898 
(S.B. 898). The measures are contained in chapters 991 
and 992 of the statutes of 1979. 
  
Both chapters contain revisions of section 6316.2 
intended to take effect on January 1, 1980. They are 
double-joined, a legislative device to order the priority of 
conflicting enactments. (In re Thierry S. (1977) 19 Cal.3d 
727, 739-740, 139 Cal.Rptr. 708, 566 P.2d 610.) 
However, a flaw in the double-joining procedure leaves 
unresolved the issue of priority.1 The issue of priority may 
affect the constitutionality of the MDSO law, as shown 
below. It does not affect the amended criteria for extended 
commitment since both chapters contain identical 
amendments. The amendments provide: 
  
1 
 

The flaw in the double-joining procedure arises from its
attempted application to chapters having different
operative dates. The double-joining procedure is
designed to provide a method of choosing which of two
measures is to be operative if both “go into effect on
the same day . . . .” (Emphasis added.) (Note, Statutory
Construction: Conflicting Acts Passed at the Same
Session: Higher Chapter Number Prevails (1956) 3
UCLA L.Rev. 417; and see Gov. Code, s 9605; In re 
Thierry S. (1977) 19 Cal.3d 727, 739-740, 139 
Cal.Rptr. 708, 566 P.2d 610.) However, if it is applied,
as here, to chapters, one of which has an urgency clause 
(and takes immediate effect) and the other does not
(and takes effect by law on January 1 following its
enactment) the premise upon which double-joining is 
based is destroyed and confusion engendered. That is
what happened to chapters 991 and 992. 

The measures were double-joined such that section 2
of the bill given the higher chapter number was to be
given effect on January 1, 1980. The sections
numbered as 2 in each measure are identical.
However, S.B. 898, given the higher chapter number
(992) actually took effect on the date of its

enactment, September 22, 1979, because of an 
urgency clause. That is, the higher numbered chapter 
took effect before the lower numbered chapter. Since 
chapter 992 had an urgency clause, it took effect 
before chapter 991, making the later effective chapter 
991 supersede chapter 992. But the double-joining 
clause of A.B. 1332 directed that its section 2 take 
effect only if A.B. 1332 were given a higher chapter 
number. That not being the case, only section 1 of 
A.B. 1332 (chapter 991) remains operative on 
January 1, 1980. A contingency note to chapter 991 
in No. 5 Deering’s Advance Legislative Service, 
page 1026, concludes that section 1 of A.B. 1332 (i. 
e., chapter 991) is operative. 
However, the legislative intent seems clear that 
section 2 of either measure take effect (they are 
identical) despite the linguistic flaw. To square this 
with the urgency clause would require that section 2 
of chapter 991 take effect. 
 

 
“(a) A person may be committed beyond the term 
prescribed by section 6316.1 . . . only if such person 
meets all of the following: 
  
“. . . 
  
*495 “(2) Suffers from a mental disease, defect, or 
disorder and as a result of such mental disease, defect, or 
disorder, is predisposed to the commission of sexual 
offenses to such a degree that he or she presents a 
substantial danger of bodily harm to others.” (Welf. & 
Inst. Code, s 6316.2, subd. (a).) 
  
It is apparent that amended section 6316.2 makes the 
predictive (or causal) link between mental disorder and 
effect much stronger than in the statute before this court 
by substituting “danger” for “threat” and “bodily” harm 
for “health and safety.” These amendments, affecting “the 
most basic personal liberty interest” (People v. Saffell 
(1979) 25 Cal.3d 223, 228, 157 Cal.Rptr. 897, 900, 599 
P.2d 92, 94), require the closest judicial scrutiny, a task 
not accomplished by the majority opinion’s offhand 
assertions that the legislative changes are of “no 
significance . . . to the permitted scope of expert 
testimony” (majority opn., ante, fn. 3), a position which 
renders without meaning the Legislature’s change in 
language. 
  
**33 The majority opinion also upholds the 
constitutionality of the MDSO statute on the basis inter 
alia that “the difference in mental condition between 
ordinary offender, ‘non-treatable’ MDSO’s and ‘treatable’ 
” MDSO’s is an adequate constitutional ground for the 
difference in the commitment of the classes. (Majority 
opn., ante, p. 29.) 
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But if section 2 of chapter 991 is operative, as the 
Legislature intended (see ante, fn. 1), “(a)menability to 
treatment is not required for a finding” justifying an 
extended commitment of an MDSO beyond that served by 
an ordinary offender for the same offense. The removal of 
the amenability requirement renders the MDSO statute of 
doubtful constitutionality. (People v. Compelleebee 
(1979) 99 Cal.App.3d 296, 160 Cal.Rptr. 233; People v. 
Lakey (1980) 102 Cal.App.3d 962, 970-972, 162 
Cal.Rptr. 653; People v. Feagley (1975) 14 Cal.3d 338, 
121 Cal.Rptr. 509, 535 P.2d 373.) 

  

Hearing denied: MOSK and NEWMAN, JJ., dissenting. 

All Citations 
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Code of Federal Regulations  
Title 40. Protection of Environment 

Chapter I. Environmental Protection Agency (Refs & Annos) 
Subchapter D. Water Programs 

Part 122. EPA Administered Permit Programs: The National Pollutant Discharge Elimination System 
(Refs & Annos) 

Subpart B. Permit Application and Special NPDES Program Requirements 

40 C.F.R. § 122.26 

§ 122.26 Storm water discharges (applicable to State NPDES programs, see § 123.25). 

Effective: December 21, 2015 

Currentness 
 

 
<For statute(s) affecting validity, see: The Clean Water Act, 33 USCA § 1251 et seq.> 

  
 

(a) Permit requirement. 
  
 

(1) Prior to October 1, 1994, discharges composed entirely of storm water shall not be required to obtain a NPDES 
permit except: 

  
 

(i) A discharge with respect to which a permit has been issued prior to February 4, 1987; 
  
 

(ii) A discharge associated with industrial activity (see § 122.26(a)(4)); 
  
 

(iii) A discharge from a large municipal separate storm sewer system; 
  
 

(iv) A discharge from a medium municipal separate storm sewer system; 
  
 

(v) A discharge which the Director, or in States with approved NPDES programs, either the Director or the EPA 
Regional Administrator, determines to contribute to a violation of a water quality standard or is a significant contributor 
of pollutants to waters of the United States. This designation may include a discharge from any conveyance or system of 
conveyances used for collecting and conveying storm water runoff or a system of discharges from municipal separate 
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storm sewers, except for those discharges from conveyances which do not require a permit under paragraph (a)(2) of this 
section or agricultural storm water runoff which is exempted from the definition of point source at § 122.2. 

  
 

The Director may designate discharges from municipal separate storm sewers on a system-wide or jurisdiction-wide 
basis. In making this determination the Director may consider the following factors: 

  
 

(A) The location of the discharge with respect to waters of the United States as defined at 40 CFR 122.2. 
  
 

(B) The size of the discharge; 
  
 

(C) The quantity and nature of the pollutants discharged to waters of the United States; and 
  
 

(D) Other relevant factors. 
  
 

(2) The Director may not require a permit for discharges of storm water runoff from the following: 
  
 

(i) Mining operations composed entirely of flows which are from conveyances or systems of conveyances (including but 
not limited to pipes, conduits, ditches, and channels) used for collecting and conveying precipitation runoff and which 
are not contaminated by contact with or that have not come into contact with, any overburden, raw material, 
intermediate products, finished product, byproduct, or waste products located on the site of such operations, except in 
accordance with paragraph (c)(1)(iv) of this section. 

  
 

(ii) All field activities or operations associated with oil and gas exploration, production, processing, or treatment 
operations or transmission facilities, including activities necessary to prepare a site for drilling and for the movement 
and placement of drilling equipment, whether or not such field activities or operations may be considered to be 
construction activities, except in accordance with paragraph (c)(1)(iii) of this section. Discharges of sediment from 
construction activities associated with oil and gas exploration, production, processing, or treatment operations or 
transmission facilities are not subject to the provisions of paragraph (c)(1)(iii)(C) of this section. 

  
 
Note to paragraph (a)(2)(ii): EPA encourages operators of oil and gas field activities or operations to implement and maintain 
Best Management Practices (BMPs) to minimize discharges of pollutants, including sediment, in storm water both during and 
after construction activities to help ensure protection of surface water quality during storm events. Appropriate controls 
would be those suitable to the site conditions and consistent with generally accepted engineering design criteria and 
manufacturer specifications. Selection of BMPs could also be affected by seasonal or climate conditions. 
  
 

(3) Large and medium municipal separate storm sewer systems. 
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(i) Permits must be obtained for all discharges from large and medium municipal separate storm sewer systems. 
  
 

(ii) The Director may either issue one system-wide permit covering all discharges from municipal separate storm sewers 
within a large or medium municipal storm sewer system or issue distinct permits for appropriate categories of discharges 
within a large or medium municipal separate storm sewer system including, but not limited to: all discharges owned or 
operated by the same municipality; located within the same jurisdiction; all discharges within a system that discharge to 
the same watershed; discharges within a system that are similar in nature; or for individual discharges from municipal 
separate storm sewers within the system. 

  
 

(iii) The operator of a discharge from a municipal separate storm sewer which is part of a large or medium municipal 
separate storm sewer system must either: 

  
 

(A) Participate in a permit application (to be a permittee or a co-permittee) with one or more other operators of 
discharges from the large or medium municipal storm sewer system which covers all, or a portion of all, discharges 
from the municipal separate storm sewer system; 

  
 

(B) Submit a distinct permit application which only covers discharges from the municipal separate storm sewers for 
which the operator is responsible; or 

  
 

(C) A regional authority may be responsible for submitting a permit application under the following guidelines: 
  
 

(1) The regional authority together with co-applicants shall have authority over a storm water management 
program that is in existence, or shall be in existence at the time part 1 of the application is due; 

  
 

(2) The permit applicant or co-applicants shall establish their ability to make a timely submission of part 1 and 
part 2 of the municipal application; 

  
 

(3) Each of the operators of municipal separate storm sewers within the systems described in paragraphs 
(b)(4)(i), (ii), and (iii) or (b)(7)(i), (ii), and (iii) of this section, that are under the purview of the designated 
regional authority, shall comply with the application requirements of paragraph (d) of this section. 

  
 

(iv) One permit application may be submitted for all or a portion of all municipal separate storm sewers within adjacent 
or interconnected large or medium municipal separate storm sewer systems. The Director may issue one system-wide 
permit covering all, or a portion of all municipal separate storm sewers in adjacent or interconnected large or medium 
municipal separate storm sewer systems. 
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(v) Permits for all or a portion of all discharges from large or medium municipal separate storm sewer systems that are 
issued on a system-wide, jurisdiction-wide, watershed or other basis may specify different conditions relating to 
different discharges covered by the permit, including different management programs for different drainage areas which 
contribute storm water to the system. 

  
 

(vi) Co-permittees need only comply with permit conditions relating to discharges from the municipal separate storm 
sewers for which they are operators. 

  
 

(4) Discharges through large and medium municipal separate storm sewer systems. In addition to meeting the 
requirements of paragraph (c) of this section, an operator of a storm water discharge associated with industrial activity 
which discharges through a large or medium municipal separate storm sewer system shall submit, to the operator of the 
municipal separate storm sewer system receiving the discharge no later than May 15, 1991, or 180 days prior to 
commencing such discharge: the name of the facility; a contact person and phone number; the location of the discharge; 
a description, including Standard Industrial Classification, which best reflects the principal products or services provided 
by each facility; and any existing NPDES permit number. 

  
 

(5) Other municipal separate storm sewers. The Director may issue permits for municipal separate storm sewers that are 
designated under paragraph (a)(1)(v) of this section on a system-wide basis, jurisdiction-wide basis, watershed basis or 
other appropriate basis, or may issue permits for individual discharges. 

  
 

(6) Non-municipal separate storm sewers. For storm water discharges associated with industrial activity from point 
sources which discharge through a non-municipal or non-publicly owned separate storm sewer system, the Director, in 
his discretion, may issue: a single NPDES permit, with each discharger a co-permittee to a permit issued to the operator 
of the portion of the system that discharges into waters of the United States; or, individual permits to each discharger of 
storm water associated with industrial activity through the non-municipal conveyance system. 

  
 

(i) All storm water discharges associated with industrial activity that discharge through a storm water discharge system 
that is not a municipal separate storm sewer must be covered by an individual permit, or a permit issued to the operator 
of the portion of the system that discharges to waters of the United States, with each discharger to the non-municipal 
conveyance a co-permittee to that permit. 

  
 

(ii) Where there is more than one operator of a single system of such conveyances, all operators of storm water 
discharges associated with industrial activity must submit applications. 

  
 

(iii) Any permit covering more than one operator shall identify the effluent limitations, or other permit conditions, if 
any, that apply to each operator. 

  
 

(7) Combined sewer systems. Conveyances that discharge storm water runoff combined with municipal sewage are 
point sources that must obtain NPDES permits in accordance with the procedures of § 122.21 and are not subject to the 
provisions of this section. 
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(8) Whether a discharge from a municipal separate storm sewer is or is not subject to regulation under this section shall 
have no bearing on whether the owner or operator of the discharge is eligible for funding under title II, title III or title VI 
of the Clean Water Act. See 40 CFR part 35, subpart I, appendix A(b)H.2.j. 

  
 

(9)(i) On and after October 1, 1994, for discharges composed entirely of storm water, that are not required by paragraph 
(a)(1) of this section to obtain a permit, operators shall be required to obtain a NPDES permit only if: 

  
 

(A) The discharge is from a small MS4 required to be regulated pursuant to § 122.32; 
  
 

(B) The discharge is a storm water discharge associated with small construction activity pursuant to paragraph 
(b)(15) of this section; 

  
 

(C) The Director, or in States with approved NPDES programs either the Director or the EPA Regional 
Administrator, determines that storm water controls are needed for the discharge based on wasteload allocations 
that are part of “total maximum daily loads” (TMDLs) that address the pollutant(s) of concern; or 

  
 

(D) The Director, or in States with approved NPDES programs either the Director or the EPA Regional 
Administrator, determines that the discharge, or category of discharges within a geographic area, contributes to a 
violation of a water quality standard or is a significant contributor of pollutants to waters of the United States. 

  
 

(ii) Operators of small MS4s designated pursuant to paragraphs (a)(9)(i)(A), (a)(9)(i)(C), and (a)(9)(i)(D) of this section 
shall seek coverage under an NPDES permit in accordance with §§ 122.33 through 122.35. Operators of non-municipal 
sources designated pursuant to paragraphs (a)(9)(i)(B), (a)(9)(i)(C), and (a)(9)(i)(D) of this section shall seek coverage 
under an NPDES permit in accordance with paragraph (c)(1) of this section. 

  
 

(iii) Operators of storm water discharges designated pursuant to paragraphs (a)(9)(i)(C) and (a)(9)(i)(D) of this section 
shall apply to the Director for a permit within 180 days of receipt of notice, unless permission for a later date is granted 
by the Director (see § 124.52(c) of this chapter). 

  
 
(b) Definitions. 
  
 

(1) Co-permittee means a permittee to a NPDES permit that is only responsible for permit conditions relating to the 
discharge for which it is operator. 
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(2) Illicit discharge means any discharge to a municipal separate storm sewer that is not composed entirely of storm 
water except discharges pursuant to a NPDES permit (other than the NPDES permit for discharges from the municipal 
separate storm sewer) and discharges resulting from fire fighting activities. 

  
 

(3) Incorporated place means the District of Columbia, or a city, town, township, or village that is incorporated under 
the laws of the State in which it is located. 

  
 

(4) Large municipal separate storm sewer system means all municipal separate storm sewers that are either: 
  
 

(i) Located in an incorporated place with a population of 250,000 or more as determined by the 1990 Decennial Census 
by the Bureau of the Census (Appendix F of this part); or 

  
 

(ii) Located in the counties listed in appendix H, except municipal separate storm sewers that are located in the 
incorporated places, townships or towns within such counties; or 

  
 

(iii) Owned or operated by a municipality other than those described in paragraph (b)(4)(i) or (ii) of this section and that 
are designated by the Director as part of the large or medium municipal separate storm sewer system due to the 
interrelationship between the discharges of the designated storm sewer and the discharges from municipal separate 
storm sewers described under paragraph (b)(4)(i) or (ii) of this section. In making this determination the Director may 
consider the following factors: 

  
 

(A) Physical interconnections between the municipal separate storm sewers; 
  
 

(B) The location of discharges from the designated municipal separate storm sewer relative to discharges from 
municipal separate storm sewers described in paragraph (b)(4)(i) of this section; 

  
 

(C) The quantity and nature of pollutants discharged to waters of the United States; 
  
 

(D) The nature of the receiving waters; and 
  
 

(E) Other relevant factors; or 
  
 

(iv) The Director may, upon petition, designate as a large municipal separate storm sewer system, municipal separate 
storm sewers located within the boundaries of a region defined by a storm water management regional authority based 
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on a jurisdictional, watershed, or other appropriate basis that includes one or more of the systems described in paragraph 
(b)(4)(i), (ii), (iii) of this section. 

  
 

(5) Major municipal separate storm sewer outfall (or “major outfall”) means a municipal separate storm sewer outfall 
that discharges from a single pipe with an inside diameter of 36 inches or more or its equivalent (discharge from a single 
conveyance other than circular pipe which is associated with a drainage area of more than 50 acres); or for municipal 
separate storm sewers that receive storm water from lands zoned for industrial activity (based on comprehensive zoning 
plans or the equivalent), an outfall that discharges from a single pipe with an inside diameter of 12 inches or more or 
from its equivalent (discharge from other than a circular pipe associated with a drainage area of 2 acres or more). 

  
 

(6) Major outfall means a major municipal separate storm sewer outfall. 
  
 

(7) Medium municipal separate storm sewer system means all municipal separate storm sewers that are either: 
  
 

(i) Located in an incorporated place with a population of 100,000 or more but less than 250,000, as determined by the 
1990 Decennial Census by the Bureau of the Census (appendix G of this part); or 

  
 

(ii) Located in the counties listed in appendix I, except municipal separate storm sewers that are located in the 
incorporated places, townships or towns within such counties; or 

  
 

(iii) Owned or operated by a municipality other than those described in paragraph (b)(7)(i) or (ii) of this section and that 
are designated by the Director as part of the large or medium municipal separate storm sewer system due to the 
interrelationship between the discharges of the designated storm sewer and the discharges from municipal separate 
storm sewers described under paragraph (b)(7)(i) or (ii) of this section. In making this determination the Director may 
consider the following factors: 

  
 

(A) Physical interconnections between the municipal separate storm sewers; 
  
 

(B) The location of discharges from the designated municipal separate storm sewer relative to discharges from 
municipal separate storm sewers described in paragraph (b)(7)(i) of this section; 

  
 

(C) The quantity and nature of pollutants discharged to waters of the United States; 
  
 

(D) The nature of the receiving waters; or 
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(E) Other relevant factors; or 
  
 

(iv) The Director may, upon petition, designate as a medium municipal separate storm sewer system, municipal separate 
storm sewers located within the boundaries of a region defined by a storm water management regional authority based 
on a jurisdictional, watershed, or other appropriate basis that includes one or more of the systems described in 
paragraphs (b)(7) (i), (ii), (iii) of this section. 

  
 

(8) Municipal separate storm sewer means a conveyance or system of conveyances (including roads with drainage 
systems, municipal streets, catch basins, curbs, gutters, ditches, man-made channels, or storm drains): 

  
 

(i) Owned or operated by a State, city, town, borough, county, parish, district, association, or other public body (created 
by or pursuant to State law) having jurisdiction over disposal of sewage, industrial wastes, storm water, or other wastes, 
including special districts under State law such as a sewer district, flood control district or drainage district, or similar 
entity, or an Indian tribe or an authorized Indian tribal organization, or a designated and approved management agency 
under section 208 of the CWA that discharges to waters of the United States; 

  
 

(ii) Designed or used for collecting or conveying storm water; 
  
 

(iii) Which is not a combined sewer; and 
  
 

(iv) Which is not part of a Publicly Owned Treatment Works (POTW) as defined at 40 CFR 122.2. 
  
 

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

  
 

(10) Overburden means any material of any nature, consolidated or unconsolidated, that overlies a mineral deposit, 
excluding topsoil or similar naturally-occurring surface materials that are not disturbed by mining operations. 

  
 

(11) Runoff coefficient means the fraction of total rainfall that will appear at a conveyance as runoff. 
  
 

(12) Significant materials includes, but is not limited to: raw materials; fuels; materials such as solvents, detergents, and 
plastic pellets; finished materials such as metallic products; raw materials used in food processing or production; 
hazardous substances designated under section 101(14) of CERCLA; any chemical the facility is required to report 
pursuant to section 313 of title III of SARA; fertilizers; pesticides; and waste products such as ashes, slag and sludge 
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that have the potential to be released with storm water discharges. 
  
 

(13) Storm water means storm water runoff, snow melt runoff, and surface runoff and drainage. 
  
 

(14) Storm water discharge associated with industrial activity means the discharge from any conveyance that is used for 
collecting and conveying storm water and that is directly related to manufacturing, processing or raw materials storage 
areas at an industrial plant. The term does not include discharges from facilities or activities excluded from the NPDES 
program under this part 122. For the categories of industries identified in this section, the term includes, but is not 
limited to, storm water discharges from industrial plant yards; immediate access roads and rail lines used or traveled by 
carriers of raw materials, manufactured products, waste material, or by-products used or created by the facility; material 
handling sites; refuse sites; sites used for the application or disposal of process waste waters (as defined at part 401 of 
this chapter); sites used for the storage and maintenance of material handling equipment; sites used for residual 
treatment, storage, or disposal; shipping and receiving areas; manufacturing buildings; storage areas (including tank 
farms) for raw materials, and intermediate and final products; and areas where industrial activity has taken place in the 
past and significant materials remain and are exposed to storm water. For the purposes of this paragraph, material 
handling activities include storage, loading and unloading, transportation, or conveyance of any raw material, 
intermediate product, final product, by-product or waste product. The term excludes areas located on plant lands 
separate from the plant’s industrial activities, such as office buildings and accompanying parking lots as long as the 
drainage from the excluded areas is not mixed with storm water drained from the above described areas. Industrial 
facilities (including industrial facilities that are federally, State, or municipally owned or operated that meet the 
description of the facilities listed in paragraphs (b)(14)(i) through (xi) of this section) include those facilities designated 
under the provisions of paragraph (a)(1)(v) of this section. The following categories of facilities are considered to be 
engaging in “industrial activity” for purposes of paragraph (b)(14): 

  
 

(i) Facilities subject to storm water effluent limitations guidelines, new source performance standards, or toxic pollutant 
effluent standards under 40 CFR subchapter N (except facilities with toxic pollutant effluent standards which are 
exempted under category (xi) in paragraph (b)(14) of this section); 

  
 

(ii) Facilities classified within Standard Industrial Classification 24, Industry Group 241 that are rock crushing, gravel 
washing, log sorting, or log storage facilities operated in connection with silvicultural activities defined in 40 CFR 
122.27(b)(2)-(3) and Industry Groups 242 through 249; 26 (except 265 and 267), 28 (except 283), 29, 311, 32 (except 
323), 33, 3441, 373; (not included are all other types of silviculture facilities); 

  
 

(iii) Facilities classified as Standard Industrial Classifications 10 through 14 (mineral industry) including active or 
inactive mining operations (except for areas of coal mining operations no longer meeting the definition of a reclamation 
area under 40 CFR 434.11(1) because the performance bond issued to the facility by the appropriate SMCRA authority 
has been released, or except for areas of non-coal mining operations which have been released from applicable State or 
Federal reclamation requirements after December 17, 1990) and oil and gas exploration, production, processing, or 
treatment operations, or transmission facilities that discharge storm water contaminated by contact with or that has come 
into contact with, any overburden, raw material, intermediate products, finished products, byproducts or waste products 
located on the site of such operations; (inactive mining operations are mining sites that are not being actively mined, but 
which have an identifiable owner/operator; inactive mining sites do not include sites where mining claims are being 
maintained prior to disturbances associated with the extraction, beneficiation, or processing of mined materials, nor sites 
where minimal activities are undertaken for the sole purpose of maintaining a mining claim); 
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(iv) Hazardous waste treatment, storage, or disposal facilities, including those that are operating under interim status or a 
permit under subtitle C of RCRA; 

  
 

(v) Landfills, land application sites, and open dumps that receive or have received any industrial wastes (waste that is 
received from any of the facilities described under this subsection) including those that are subject to regulation under 
subtitle D of RCRA; 

  
 

(vi) Facilities involved in the recycling of materials, including metal scrapyards, battery reclaimers, salvage yards, and 
automobile junkyards, including but limited to those classified as Standard Industrial Classification 5015 and 5093; 

  
 

(vii) Steam electric power generating facilities, including coal handling sites; 
  
 

(viii) Transportation facilities classified as Standard Industrial Classifications 40, 41, 42 (except 4221–25), 43, 44, 45, 
and 5171 which have vehicle maintenance shops, equipment cleaning operations, or airport deicing operations. Only 
those portions of the facility that are either involved in vehicle maintenance (including vehicle rehabilitation, mechanical 
repairs, painting, fueling, and lubrication), equipment cleaning operations, airport deicing operations, or which are 
otherwise identified under paragraphs (b)(14) (i)–(vii) or (ix)–(xi) of this section are associated with industrial activity; 

  
 

(ix) Treatment works treating domestic sewage or any other sewage sludge or wastewater treatment device or system, 
used in the storage treatment, recycling, and reclamation of municipal or domestic sewage, including land dedicated to 
the disposal of sewage sludge that are located within the confines of the facility, with a design flow of 1.0 mgd or more, 
or required to have an approved pretreatment program under 40 CFR part 403. Not included are farm lands, domestic 
gardens or lands used for sludge management where sludge is beneficially reused and which are not physically located 
in the confines of the facility, or areas that are in compliance with section 405 of the CWA; 

  
 

(x) Construction activity including clearing, grading and excavation, except operations that result in the disturbance of 
less than five acres of total land area. Construction activity also includes the disturbance of less than five acres of total 
land area that is a part of a larger common plan of development or sale if the larger common plan will ultimately disturb 
five acres or more; 

  
 

(xi) Facilities under Standard Industrial Classifications 20, 21, 22, 23, 2434, 25, 265, 267, 27, 283, 285, 30, 31 (except 
311), 323, 34 (except 3441), 35, 36, 37 (except 373), 38, 39, and 4221–25; 

  
 

(15) Storm water discharge associated with small construction activity means the discharge of storm water from: 
  
 

(i) Construction activities including clearing, grading, and excavating that result in land disturbance of equal to or 
greater than one acre and less than five acres. Small construction activity also includes the disturbance of less than one 
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acre of total land area that is part of a larger common plan of development or sale if the larger common plan will 
ultimately disturb equal to or greater than one and less than five acres. Small construction activity does not include 
routine maintenance that is performed to maintain the original line and grade, hydraulic capacity, or original purpose of 
the facility. The Director may waive the otherwise applicable requirements in a general permit for a storm water 
discharge from construction activities that disturb less than five acres where: 

  
 

 

  
 

(A) The value of the rainfall erosivity factor (“R” in the Revised Universal Soil Loss Equation) is less than five 
during the period of construction activity. The rainfall erosivity factor is determined in accordance with Chapter 2 
of Agriculture Handbook Number 703, Predicting Soil Erosion by Water: A Guide to Conservation Planning with 
the Revised Universal Soil Loss Equation (RUSLE), pages 21–64, dated January 1997. The Director of the Federal 
Register approves this incorporation by reference in accordance with 5 U.S.C. 552(a) and 1 CFR part 51. Copies 
may be obtained at EPA’s Water Docket, 1200 Pennsylvania Avenue NW, Washington, DC 20460. For 
information on the availability of this material at National Archives and Records Administration, call 
202–741–6030, or go to: http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html. 
An operator must certify to the Director that the construction activity will take place during a period when the value 
of the rainfall erosivity factor is less than five; or 

  
 

(B) Storm water controls are not needed based on a “total maximum daily load” (TMDL) approved or established 
by EPA that addresses the pollutant(s) of concern or, for non-impaired waters that do not require TMDLs, an 
equivalent analysis that determines allocations for small construction sites for the pollutant(s) of concern or that 
determines that such allocations are not needed to protect water quality based on consideration of existing in-stream 
concentrations, expected growth in pollutant contributions from all sources, and a margin of safety. For the purpose 
of this paragraph, the pollutant(s) of concern include sediment or a parameter that addresses sediment (such as total 
suspended solids, turbidity or siltation) and any other pollutant that has been identified as a cause of impairment of 
any water body that will receive a discharge from the construction activity. The operator must certify to the 
Director that the construction activity will take place, and storm water discharges will occur, within the drainage 
area addressed by the TMDL or equivalent analysis. 

  
 

(C) As of December 21, 2020 all certifications submitted in compliance with paragraphs (b)(15)(i)(A) and (B) of 
this section must be submitted electronically by the owner or operator to the Director or initial recipient, as defined 
in 40 CFR 127.2(b), in compliance with this section and 40 CFR part 3 (including, in all cases, subpart D to part 3), 
§ 122.22, and 40 CFR part 127. Part 127 is not intended to undo existing requirements for electronic reporting. 
Prior to this date, and independent of part 127, owners or operators may be required to report electronically if 
specified by a particular permit or if required to do so by state law. 

  
 

(ii) Any other construction activity designated by the Director, or in States with approved NPDES programs either the 
Director or the EPA Regional Administrator, based on the potential for contribution to a violation of a water quality 
standard or for significant contribution of pollutants to waters of the United States. 

  
 

Exhibit 1 to § 122.26(b)(15).—Summary of Coverage of “Storm Water Discharges Associated with Small 
Construction Activity” Under the NPDES Storm Water Program 

  
 

Automatic Designation: Required Nationwide · Construction activities that result in a land 
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Coverage 
  
 

disturbance of equal to or greater than one acre and 
less than five acres. 
  
 

  
 

· Construction activities disturbing less than one 
acre if part of a larger common plan of development 
or sale with a planned disturbance of equal to or 
greater than one acre and less than five acres. (see § 
122.26(b)(15)(i).) 
  
 

Potential Designation: Optional Evaluation and 
Designation by the NPDES Permitting Authority or 
EPA Regional Administrator. 
  
 

· Construction activities that result in a land 
disturbance of less than one acre based on the 
potential for contribution to a violation of a water 
quality standard or for significant contribution of 
pollutants. (see § 122.26(b)(15)(ii).) 
  
 

Potential Waiver: Waiver from Requirements as 
Determined by the NPDES Permitting Authority. 
  
 

Any automatically designated construction activity 
where the operator certifies: (1) A rainfall erosivity 
factor of less than five, or (2) That the activity will 
occur within an area where controls are not needed 
based on a TMDL or, for non-impaired waters that 
do not require a TMDL, an equivalent analysis for 
the pollutant(s) of concern. (see § 122.26(b)(15)(i).) 
  
 

 
 

(16) Small municipal separate storm sewer system means all separate storm sewers that are: 
  
 

(i) Owned or operated by the United States, a State, city, town, borough, county, parish, district, association, or other 
public body (created by or pursuant to State law) having jurisdiction over disposal of sewage, industrial wastes, storm 
water, or other wastes, including special districts under State law such as a sewer district, flood control district or 
drainage district, or similar entity, or an Indian tribe or an authorized Indian tribal organization, or a designated and 
approved management agency under section 208 of the CWA that discharges to waters of the United States. 

  
 

(ii) Not defined as “large” or “medium” municipal separate storm sewer systems pursuant to paragraphs (b)(4) and 
(b)(7) of this section, or designated under paragraph (a)(1)(v) of this section. 

  
 

(iii) This term includes systems similar to separate storm sewer systems in municipalities, such as systems at military 
bases, large hospital or prison complexes, and highways and other thoroughfares. The term does not include separate 
storm sewers in very discrete areas, such as individual buildings. 

  
 

(17) Small MS4 means a small municipal separate storm sewer system. 
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(18) Municipal separate storm sewer system means all separate storm sewers that are defined as “large” or “medium” or 
“small” municipal separate storm sewer systems pursuant to paragraphs (b)(4), (b)(7), and (b)(16) of this section, or 
designated under paragraph (a)(1)(v) of this section. 

  
 

(19) MS4 means a municipal separate storm sewer system. 
  
 

(20) Uncontrolled sanitary landfill means a landfill or open dump, whether in operation or closed, that does not meet the 
requirements for runon or runoff controls established pursuant to subtitle D of the Solid Waste Disposal Act. 

  
 

(c) Application requirements for storm water discharges associated with industrial activity and storm water discharges 
associated with small construction activity— 
  
 

(1) Individual application. Dischargers of storm water associated with industrial activity and with small construction 
activity are required to apply for an individual permit or seek coverage under a promulgated storm water general permit. 
Facilities that are required to obtain an individual permit or any discharge of storm water which the Director is 
evaluating for designation (see 124.52(c) of this chapter) under paragraph (a)(1)(v) of this section and is not a municipal 
storm sewer, shall submit an NPDES application in accordance with the requirements of § 122.21 as modified and 
supplemented by the provisions of this paragraph. 

  
 

(i) Except as provided in § 122.26(c)(1)(ii)–(iv), the operator of a storm water discharge associated with industrial 
activity subject to this section shall provide: 

  
 

(A) A site map showing topography (or indicating the outline of drainage areas served by the outfall(s) covered in 
the application if a topographic map is unavailable) of the facility including: each of its drainage and discharge 
structures; the drainage area of each storm water outfall; paved areas and buildings within the drainage area of each 
storm water outfall, each past or present area used for outdoor storage or disposal of significant materials, each 
existing structural control measure to reduce pollutants in storm water runoff, materials loading and access areas, 
areas where pesticides, herbicides, soil conditioners and fertilizers are applied, each of its hazardous waste 
treatment, storage or disposal facilities (including each area not required to have a RCRA permit which is used for 
accumulating hazardous waste under 40 CFR 262.34); each well where fluids from the facility are injected 
underground; springs, and other surface water bodies which receive storm water discharges from the facility; 

  
 

(B) An estimate of the area of impervious surfaces (including paved areas and building roofs) and the total area 
drained by each outfall (within a mile radius of the facility) and a narrative description of the following: Significant 
materials that in the three years prior to the submittal of this application have been treated, stored or disposed in a 
manner to allow exposure to storm water; method of treatment, storage or disposal of such materials; materials 
management practices employed, in the three years prior to the submittal of this application, to minimize contact by 
these materials with storm water runoff; materials loading and access areas; the location, manner and frequency in 
which pesticides, herbicides, soil conditioners and fertilizers are applied; the location and a description of existing 
structural and non-structural control measures to reduce pollutants in storm water runoff; and a description of the 
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treatment the storm water receives, including the ultimate disposal of any solid or fluid wastes other than by 
discharge; 

  
 

(C) A certification that all outfalls that should contain storm water discharges associated with industrial activity 
have been tested or evaluated for the presence of non-storm water discharges which are not covered by a NPDES 
permit; tests for such non-storm water discharges may include smoke tests, fluorometric dye tests, analysis of 
accurate schematics, as well as other appropriate tests. The certification shall include a description of the method 
used, the date of any testing, and the on-site drainage points that were directly observed during a test; 

  
 

(D) Existing information regarding significant leaks or spills of toxic or hazardous pollutants at the facility that 
have taken place within the three years prior to the submittal of this application; 

  
 

(E) Quantitative data based on samples collected during storm events and collected in accordance with § 122.21 of 
this part from all outfalls containing a storm water discharge associated with industrial activity for the following 
parameters: 

  
 

(1) Any pollutant limited in an effluent guideline to which the facility is subject; 
  
 

(2) Any pollutant listed in the facility’s NPDES permit for its process wastewater (if the facility is operating 
under an existing NPDES permit); 

  
 

(3) Oil and grease, pH, BOD5, COD, TSS, total phosphorus, total Kjeldahl nitrogen, and nitrate plus nitrite 
nitrogen; 

  
 

(4) Any information on the discharge required under § 122.21(g)(7)(vi) and (vii); 
  
 

(5) Flow measurements or estimates of the flow rate, and the total amount of discharge for the storm event(s) 
sampled, and the method of flow measurement or estimation; and 

  
 

(6) The date and duration (in hours) of the storm event(s) sampled, rainfall measurements or estimates of the 
storm event (in inches) which generated the sampled runoff and the duration between the storm event sampled 
and the end of the previous measurable (greater than 0.1 inch rainfall) storm event (in hours); 

  
 

(F) Operators of a discharge which is composed entirely of storm water are exempt from the requirements of § 
122.21(g)(2), (g)(3), (g)(4), (g)(5), (g)(7)(iii), (g)(7)(iv), (g)(7)(v), and (g)(7)(viii); and 
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(G) Operators of new sources or new discharges (as defined in § 122.2 of this part) which are composed in part or 
entirely of storm water must include estimates for the pollutants or parameters listed in paragraph (c)(1)(i)(E) of 
this section instead of actual sampling data, along with the source of each estimate. Operators of new sources or 
new discharges composed in part or entirely of storm water must provide quantitative data for the parameters listed 
in paragraph (c)(1)(i)(E) of this section within two years after commencement of discharge, unless such data has 
already been reported under the monitoring requirements of the NPDES permit for the discharge. Operators of a 
new source or new discharge which is composed entirely of storm water are exempt from the requirements of § 
122.21 (k)(3)(ii), (k)(3)(iii), and (k)(5). 

  
 

(ii) An operator of an existing or new storm water discharge that is associated with industrial activity solely under 
paragraph (b)(14)(x) of this section or is associated with small construction activity solely under paragraph (b)(15) of 
this section, is exempt from the requirements of § 122.21(g) and paragraph (c)(1)(i) of this section. Such operator shall 
provide a narrative description of: 

  
 

(A) The location (including a map) and the nature of the construction activity; 
  
 

(B) The total area of the site and the area of the site that is expected to undergo excavation during the life of the 
permit; 

  
 

(C) Proposed measures, including best management practices, to control pollutants in storm water discharges 
during construction, including a brief description of applicable State and local erosion and sediment control 
requirements; 

  
 

(D) Proposed measures to control pollutants in storm water discharges that will occur after construction operations 
have been completed, including a brief description of applicable State or local erosion and sediment control 
requirements; 

  
 

(E) An estimate of the runoff coefficient of the site and the increase in impervious area after the construction 
addressed in the permit application is completed, the nature of fill material and existing data describing the soil or 
the quality of the discharge; and 

  
 

(F) The name of the receiving water. 
  
 

(iii) The operator of an existing or new discharge composed entirely of storm water from an oil or gas exploration, 
production, processing, or treatment operation, or transmission facility is not required to submit a permit application in 
accordance with paragraph (c)(1)(i) of this section, unless the facility: 
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(A) Has had a discharge of storm water resulting in the discharge of a reportable quantity for which notification is 
or was required pursuant to 40 CFR 117.21 or 40 CFR 302.6 at anytime since November 16, 1987; or 

  
 

(B) Has had a discharge of storm water resulting in the discharge of a reportable quantity for which notification is 
or was required pursuant to 40 CFR 110.6 at any time since November 16, 1987; or 

  
 

(C) Contributes to a violation of a water quality standard. 
  
 

(iv) The operator of an existing or new discharge composed entirely of storm water from a mining operation is not 
required to submit a permit application unless the discharge has come into contact with, any overburden, raw material, 
intermediate products, finished product, byproduct or waste products located on the site of such operations. 

  
 

(v) Applicants shall provide such other information the Director may reasonably require under § 122.21(g)(13) of this 
part to determine whether to issue a permit and may require any facility subject to paragraph (c)(1)(ii) of this section to 
comply with paragraph (c)(1)(i) of this section. 

  
 

(2) [Reserved] 
  
 

(d) Application requirements for large and medium municipal separate storm sewer discharges. The operator of a discharge 
from a large or medium municipal separate storm sewer or a municipal separate storm sewer that is designated by the 
Director under paragraph (a)(1)(v) of this section, may submit a jurisdiction-wide or system-wide permit application. Where 
more than one public entity owns or operates a municipal separate storm sewer within a geographic area (including adjacent 
or interconnected municipal separate storm sewer systems), such operators may be a coapplicant to the same application. 
Permit applications for discharges from large and medium municipal storm sewers or municipal storm sewers designated 
under paragraph (a)(1)(v) of this section shall include; 
  
 

(1) Part 1. Part 1 of the application shall consist of; 
  
 

(i) General information. The applicants’ name, address, telephone number of contact person, ownership status and status 
as a State or local government entity. 

  
 

(ii) Legal authority. A description of existing legal authority to control discharges to the municipal separate storm sewer 
system. When existing legal authority is not sufficient to meet the criteria provided in paragraph (d)(2)(i) of this section, 
the description shall list additional authorities as will be necessary to meet the criteria and shall include a schedule and 
commitment to seek such additional authority that will be needed to meet the criteria. 
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(iii) Source identification. 
  
 

(A) A description of the historic use of ordinances, guidance or other controls which limited the discharge of 
non-storm water discharges to any Publicly Owned Treatment Works serving the same area as the municipal 
separate storm sewer system. 

  
 

(B) A USGS 7.5 minute topographic map (or equivalent topographic map with a scale between 1:10,000 and 
1:24,000 if cost effective) extending one mile beyond the service boundaries of the municipal storm sewer system 
covered by the permit application. The following information shall be provided: 

  
 

(1) The location of known municipal storm sewer system outfalls discharging to waters of the United States; 
  
 

(2) A description of the land use activities (e.g. divisions indicating undeveloped, residential, commercial, 
agricultural and industrial uses) accompanied with estimates of population densities and projected growth for a 
ten year period within the drainage area served by the separate storm sewer. For each land use type, an 
estimate of an average runoff coefficient shall be provided; 

  
 

(3) The location and a description of the activities of the facility of each currently operating or closed 
municipal landfill or other treatment, storage or disposal facility for municipal waste; 

  
 

(4) The location and the permit number of any known discharge to the municipal storm sewer that has been 
issued a NPDES permit; 

  
 

(5) The location of major structural controls for storm water discharge (retention basins, detention basins, 
major infiltration devices, etc.); and 

  
 

(6) The identification of publicly owned parks, recreational areas, and other open lands. 
  
 

(iv) Discharge characterization. 
  
 

(A) Monthly mean rain and snow fall estimates (or summary of weather bureau data) and the monthly average 
number of storm events. 

  
 

(B) Existing quantitative data describing the volume and quality of discharges from the municipal storm sewer, 
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including a description of the outfalls sampled, sampling procedures and analytical methods used. 
  
 

(C) A list of water bodies that receive discharges from the municipal separate storm sewer system, including 
downstream segments, lakes and estuaries, where pollutants from the system discharges may accumulate and cause 
water degradation and a brief description of known water quality impacts. At a minimum, the description of 
impacts shall include a description of whether the water bodies receiving such discharges have been: 

  
 

(1) Assessed and reported in section 305(b) reports submitted by the State, the basis for the assessment 
(evaluated or monitored), a summary of designated use support and attainment of Clean Water Act (CWA) 
goals (fishable and swimmable waters), and causes of nonsupport of designated uses; 

  
 

(2) Listed under section 304(l)(1)(A)(i), section 304(l)(1)(A)(ii), or section 304(l)(1)(B) of the CWA that is 
not expected to meet water quality standards or water quality goals; 

  
 

(3) Listed in State Nonpoint Source Assessments required by section 319(a) of the CWA that, without 
additional action to control nonpoint sources of pollution, cannot reasonably be expected to attain or maintain 
water quality standards due to storm sewers, construction, highway maintenance and runoff from municipal 
landfills and municipal sludge adding significant pollution (or contributing to a violation of water quality 
standards); 

  
 

(4) Identified and classified according to eutrophic condition of publicly owned lakes listed in State reports 
required under section 314(a) of the CWA (include the following: A description of those publicly owned lakes 
for which uses are known to be impaired; a description of procedures, processes and methods to control the 
discharge of pollutants from municipal separate storm sewers into such lakes; and a description of methods 
and procedures to restore the quality of such lakes); 

  
 

(5) Areas of concern of the Great Lakes identified by the International Joint Commission; 
  
 

(6) Designated estuaries under the National Estuary Program under section 320 of the CWA; 
  
 

(7) Recognized by the applicant as highly valued or sensitive waters; 
  
 

(8) Defined by the State or U.S. Fish and Wildlife Services’s National Wetlands Inventory as wetlands; and 
  
 

(9) Found to have pollutants in bottom sediments, fish tissue or biosurvey data. 
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(D) Field screening. Results of a field screening analysis for illicit connections and illegal dumping for either 
selected field screening points or major outfalls covered in the permit application. At a minimum, a screening 
analysis shall include a narrative description, for either each field screening point or major outfall, of visual 
observations made during dry weather periods. If any flow is observed, two grab samples shall be collected during 
a 24 hour period with a minimum period of four hours between samples. For all such samples, a narrative 
description of the color, odor, turbidity, the presence of an oil sheen or surface scum as well as any other relevant 
observations regarding the potential presence of non-storm water discharges or illegal dumping shall be provided. 
In addition, a narrative description of the results of a field analysis using suitable methods to estimate pH, total 
chlorine, total copper, total phenol, and detergents (or surfactants) shall be provided along with a description of the 
flow rate. Where the field analysis does not involve analytical methods approved under 40 CFR part 136, the 
applicant shall provide a description of the method used including the name of the manufacturer of the test method 
along with the range and accuracy of the test. Field screening points shall be either major outfalls or other outfall 
points (or any other point of access such as manholes) randomly located throughout the storm sewer system by 
placing a grid over a drainage system map and identifying those cells of the grid which contain a segment of the 
storm sewer system or major outfall. The field screening points shall be established using the following guidelines 
and criteria: 

  
 

(1) A grid system consisting of perpendicular north-south and east-west lines spaced ¼ mile apart shall be 
overlaid on a map of the municipal storm sewer system, creating a series of cells; 

  
 

(2) All cells that contain a segment of the storm sewer system shall be identified; one field screening point 
shall be selected in each cell; major outfalls may be used as field screening points; 

  
 

(3) Field screening points should be located downstream of any sources of suspected illegal or illicit activity; 
  
 

(4) Field screening points shall be located to the degree practicable at the farthest manhole or other accessible 
location downstream in the system, within each cell; however, safety of personnel and accessibility of the 
location should be considered in making this determination; 

  
 

(5) Hydrological conditions; total drainage area of the site; population density of the site; traffic density; age 
of the structures or buildings in the area; history of the area; and land use types; 

  
 

(6) For medium municipal separate storm sewer systems, no more than 250 cells need to have identified field 
screening points; in large municipal separate storm sewer systems, no more than 500 cells need to have 
identified field screening points; cells established by the grid that contain no storm sewer segments will be 
eliminated from consideration; if fewer than 250 cells in medium municipal sewers are created, and fewer than 
500 in large systems are created by the overlay on the municipal sewer map, then all those cells which contain 
a segment of the sewer system shall be subject to field screening (unless access to the separate storm sewer 
system is impossible); and 
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(7) Large or medium municipal separate storm sewer systems which are unable to utilize the procedures 
described in paragraphs (d)(1)(iv)(D) (1) through (6) of this section, because a sufficiently detailed map of the 
separate storm sewer systems is unavailable, shall field screen no more than 500 or 250 major outfalls 
respectively (or all major outfalls in the system, if less); in such circumstances, the applicant shall establish a 
grid system consisting of north-south and east-west lines spaced ¼ mile apart as an overlay to the boundaries 
of the municipal storm sewer system, thereby creating a series of cells; the applicant will then select major 
outfalls in as many cells as possible until at least 500 major outfalls (large municipalities) or 250 major 
outfalls (medium municipalities) are selected; a field screening analysis shall be undertaken at these major 
outfalls. 

  
 

(E) Characterization plan. Information and a proposed program to meet the requirements of paragraph (d)(2)(iii) of 
this section. Such description shall include: the location of outfalls or field screening points appropriate for 
representative data collection under paragraph (d)(2)(iii)(A) of this section, a description of why the outfall or field 
screening point is representative, the seasons during which sampling is intended, a description of the sampling 
equipment. The proposed location of outfalls or field screening points for such sampling should reflect water 
quality concerns (see paragraph (d)(1)(iv)(C) of this section) to the extent practicable. 

  
 

(v) Management programs. 
  
 

(A) A description of the existing management programs to control pollutants from the municipal separate storm 
sewer system. The description shall provide information on existing structural and source controls, including 
operation and maintenance measures for structural controls, that are currently being implemented. Such controls 
may include, but are not limited to: Procedures to control pollution resulting from construction activities; floodplain 
management controls; wetland protection measures; best management practices for new subdivisions; and 
emergency spill response programs. The description may address controls established under State law as well as 
local requirements. 

  
 

(B) A description of the existing program to identify illicit connections to the municipal storm sewer system. The 
description should include inspection procedures and methods for detecting and preventing illicit discharges, and 
describe areas where this program has been implemented. 

  
 

(vi) Fiscal resources. 
  
 

(A) A description of the financial resources currently available to the municipality to complete part 2 of the permit 
application. A description of the municipality’s budget for existing storm water programs, including an overview of 
the municipality’s financial resources and budget, including overall indebtedness and assets, and sources of funds 
for storm water programs. 

  
 

(2) Part 2. Part 2 of the application shall consist of: 
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(i) Adequate legal authority. A demonstration that the applicant can operate pursuant to legal authority established by 
statute, ordinance or series of contracts which authorizes or enables the applicant at a minimum to: 

  
 

(A) Control through ordinance, permit, contract, order or similar means, the contribution of pollutants to the 
municipal storm sewer by storm water discharges associated with industrial activity and the quality of storm water 
discharged from sites of industrial activity; 

  
 

(B) Prohibit through ordinance, order or similar means, illicit discharges to the municipal separate storm sewer; 
  
 

(C) Control through ordinance, order or similar means the discharge to a municipal separate storm sewer of spills, 
dumping or disposal of materials other than storm water; 

  
 

(D) Control through interagency agreements among coapplicants the contribution of pollutants from one portion of 
the municipal system to another portion of the municipal system; 

  
 

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

(F) Carry out all inspection, surveillance and monitoring procedures necessary to determine compliance and 
noncompliance with permit conditions including the prohibition on illicit discharges to the municipal separate 
storm sewer. 

  
 

(ii) Source identification. The location of any major outfall that discharges to waters of the United States that was not 
reported under paragraph (d)(1)(iii)(B)(1) of this section. Provide an inventory, organized by watershed of the name and 
address, and a description (such as SIC codes) which best reflects the principal products or services provided by each 
facility which may discharge, to the municipal separate storm sewer, storm water associated with industrial activity; 

  
 

(iii) Characterization data. When “quantitative data” for a pollutant are required under paragraph (d)(2)(iii)(A)(3) of this 
section, the applicant must collect a sample of effluent in accordance with 40 CFR 122.21(g)(7) and analyze it for the 
pollutant in accordance with analytical methods approved under part 136 of this chapter. When no analytical method is 
approved the applicant may use any suitable method but must provide a description of the method. The applicant must 
provide information characterizing the quality and quantity of discharges covered in the permit application, including: 

  
 

(A) Quantitative data from representative outfalls designated by the Director (based on information received in part 
1 of the application, the Director shall designate between five and ten outfalls or field screening points as 
representative of the commercial, residential and industrial land use activities of the drainage area contributing to 
the system or, where there are less than five outfalls covered in the application, the Director shall designate all 
outfalls) developed as follows: 
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(1) For each outfall or field screening point designated under this subparagraph, samples shall be collected of 
storm water discharges from three storm events occurring at least one month apart in accordance with the 
requirements at § 122.21(g)(7) (the Director may allow exemptions to sampling three storm events when 
climatic conditions create good cause for such exemptions); 

  
 

(2) A narrative description shall be provided of the date and duration of the storm event(s) sampled, rainfall 
estimates of the storm event which generated the sampled discharge and the duration between the storm event 
sampled and the end of the previous measurable (greater than 0.1 inch rainfall) storm event; 

  
 

(3) For samples collected and described under paragraphs (d)(2)(iii)(A)(1) and (A)(2) of this section, 
quantitative data shall be provided for: the organic pollutants listed in Table II; the pollutants listed in Table 
III (toxic metals, cyanide, and total phenols) of appendix D of 40 CFR part 122, and for the following 
pollutants: 

  
 

Total suspended solids (TSS) 
  
 

Total dissolved solids (TDS) 
  
 

COD 
  
 

BOD5 

  
 

Oil and grease 
  
 

Fecal coliform 
  
 

Fecal streptococcus 
  
 

pH 
  
 

Total Kjeldahl nitrogen 
  
 

Nitrate plus nitrite 
  
 

Dissolved phosphorus 
  
 

Total ammonia plus organic nitrogen 
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Total phosphorus 
  
 

(4) Additional limited quantitative data required by the Director for determining permit conditions (the 
Director may require that quantitative data shall be provided for additional parameters, and may establish 
sampling conditions such as the location, season of sample collection, form of precipitation (snow melt, 
rainfall) and other parameters necessary to insure representativeness); 

  
 

(B) Estimates of the annual pollutant load of the cumulative discharges to waters of the United States from all 
identified municipal outfalls and the event mean concentration of the cumulative discharges to waters of the United 
States from all identified municipal outfalls during a storm event (as described under § 122.21(c)(7)) for BOD5, 
COD, TSS, dissolved solids, total nitrogen, total ammonia plus organic nitrogen, total phosphorus, dissolved 
phosphorus, cadmium, copper, lead, and zinc. Estimates shall be accompanied by a description of the procedures 
for estimating constituent loads and concentrations, including any modelling, data analysis, and calculation 
methods; 

  
 

(C) A proposed schedule to provide estimates for each major outfall identified in either paragraph (d)(2)(ii) or 
(d)(1)(iii)(B)(1) of this section of the seasonal pollutant load and of the event mean concentration of a 
representative storm for any constituent detected in any sample required under paragraph (d)(2)(iii)(A) of this 
section; and 

  
 

(D) A proposed monitoring program for representative data collection for the term of the permit that describes the 
location of outfalls or field screening points to be sampled (or the location of instream stations), why the location is 
representative, the frequency of sampling, parameters to be sampled, and a description of sampling equipment. 

  
 

(iv) Proposed management program. A proposed management program covers the duration of the permit. It shall include 
a comprehensive planning process which involves public participation and where necessary intergovernmental 
coordination, to reduce the discharge of pollutants to the maximum extent practicable using management practices, 
control techniques and system, design and engineering methods, and such other provisions which are appropriate. The 
program shall also include a description of staff and equipment available to implement the program. Separate proposed 
programs may be submitted by each coapplicant. Proposed programs may impose controls on a systemwide basis, a 
watershed basis, a jurisdiction basis, or on individual outfalls. Proposed programs will be considered by the Director 
when developing permit conditions to reduce pollutants in discharges to the maximum extent practicable. Proposed 
management programs shall describe priorities for implementing controls. Such programs shall be based on: 

  
 

(A) A description of structural and source control measures to reduce pollutants from runoff from commercial and 
residential areas that are discharged from the municipal storm sewer system that are to be implemented during the 
life of the permit, accompanied with an estimate of the expected reduction of pollutant loads and a proposed 
schedule for implementing such controls. At a minimum, the description shall include: 
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(1) A description of maintenance activities and a maintenance schedule for structural controls to reduce 
pollutants (including floatables) in discharges from municipal separate storm sewers; 

  
 

(2) A description of planning procedures including a comprehensive master plan to develop, implement and 
enforce controls to reduce the discharge of pollutants from municipal separate storm sewers which receive 
discharges from areas of new development and significant redevelopment. Such plan shall address controls to 
reduce pollutants in discharges from municipal separate storm sewers after construction is completed. 
(Controls to reduce pollutants in discharges from municipal separate storm sewers containing construction site 
runoff are addressed in paragraph (d)(2)(iv)(D) of this section; 

  
 

(3) A description of practices for operating and maintaining public streets, roads and highways and procedures 
for reducing the impact on receiving waters of discharges from municipal storm sewer systems, including 
pollutants discharged as a result of deicing activities; 

  
 

(4) A description of procedures to assure that flood management projects assess the impacts on the water 
quality of receiving water bodies and that existing structural flood control devices have been evaluated to 
determine if retrofitting the device to provide additional pollutant removal from storm water is feasible; 

  
 

(5) A description of a program to monitor pollutants in runoff from operating or closed municipal landfills or 
other treatment, storage or disposal facilities for municipal waste, which shall identify priorities and 
procedures for inspections and establishing and implementing control measures for such discharges (this 
program can be coordinated with the program developed under paragraph (d)(2)(iv)(C) of this section); and 

  
 

(6) A description of a program to reduce to the maximum extent practicable, pollutants in discharges from 
municipal separate storm sewers associated with the application of pesticides, herbicides and fertilizer which 
will include, as appropriate, controls such as educational activities, permits, certifications and other measures 
for commercial applicators and distributors, and controls for application in public right-of-ways and at 
municipal facilities. 

  
 

(B) A description of a program, including a schedule, to detect and remove (or require the discharger to the 
municipal separate storm sewer to obtain a separate NPDES permit for) illicit discharges and improper disposal 
into the storm sewer. The proposed program shall include: 

  
 

(1) A description of a program, including inspections, to implement and enforce an ordinance, orders or 
similar means to prevent illicit discharges to the municipal separate storm sewer system; this program 
description shall address all types of illicit discharges, however the following category of non-storm water 
discharges or flows shall be addressed where such discharges are identified by the municipality as sources of 
pollutants to waters of the United States: water line flushing, landscape irrigation, diverted stream flows, rising 
ground waters, uncontaminated ground water infiltration (as defined at 40 CFR 35.2005(20)) to separate storm 
sewers, uncontaminated pumped ground water, discharges from potable water sources, foundation drains, air 
conditioning condensation, irrigation water, springs, water from crawl space pumps, footing drains, lawn 
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watering, individual residential car washing, flows from riparian habitats and wetlands, dechlorinated 
swimming pool discharges, and street wash water (program descriptions shall address discharges or flows 
from fire fighting only where such discharges or flows are identified as significant sources of pollutants to 
waters of the United States); 

  
 

(2) A description of procedures to conduct on-going field screening activities during the life of the permit, 
including areas or locations that will be evaluated by such field screens; 

  
 

(3) A description of procedures to be followed to investigate portions of the separate storm sewer system that, 
based on the results of the field screen, or other appropriate information, indicate a reasonable potential of 
containing illicit discharges or other sources of non-storm water (such procedures may include: sampling 
procedures for constituents such as fecal coliform, fecal streptococcus, surfactants (MBAS), residual chlorine, 
fluorides and potassium; testing with fluorometric dyes; or conducting in storm sewer inspections where safety 
and other considerations allow. Such description shall include the location of storm sewers that have been 
identified for such evaluation); 

  
 

(4) A description of procedures to prevent, contain, and respond to spills that may discharge into the municipal 
separate storm sewer; 

  
 

(5) A description of a program to promote, publicize, and facilitate public reporting of the presence of illicit 
discharges or water quality impacts associated with discharges from municipal separate storm sewers; 

  
 

(6) A description of educational activities, public information activities, and other appropriate activities to 
facilitate the proper management and disposal of used oil and toxic materials; and 

  
 

(7) A description of controls to limit infiltration of seepage from municipal sanitary sewers to municipal 
separate storm sewer systems where necessary; 

  
 

(C) A description of a program to monitor and control pollutants in storm water discharges to municipal systems 
from municipal landfills, hazardous waste treatment, disposal and recovery facilities, industrial facilities that are 
subject to section 313 of title III of the Superfund Amendments and Reauthorization Act of 1986 (SARA), and 
industrial facilities that the municipal permit applicant determines are contributing a substantial pollutant loading to 
the municipal storm sewer system. The program shall: 

  
 

(1) Identify priorities and procedures for inspections and establishing and implementing control measures for 
such discharges; 

  
 

(2) Describe a monitoring program for storm water discharges associated with the industrial facilities 
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identified in paragraph (d)(2)(iv)(C) of this section, to be implemented during the term of the permit, including 
the submission of quantitative data on the following constituents: any pollutants limited in effluent guidelines 
subcategories, where applicable; any pollutant listed in an existing NPDES permit for a facility; oil and grease, 
COD, pH, BOD5, TSS, total phosphorus, total Kjeldahl nitrogen, nitrate plus nitrite nitrogen, and any 
information on discharges required under § 122.21(g)(7)(vi) and (vii). 

  
 

(D) A description of a program to implement and maintain structural and non-structural best management practices 
to reduce pollutants in storm water runoff from construction sites to the municipal storm sewer system, which shall 
include: 

  
 

(1) A description of procedures for site planning which incorporate consideration of potential water quality 
impacts; 

  
 

(2) A description of requirements for nonstructural and structural best management practices; 
  
 

(3) A description of procedures for identifying priorities for inspecting sites and enforcing control measures 
which consider the nature of the construction activity, topography, and the characteristics of soils and 
receiving water quality; and 

  
 

(4) A description of appropriate educational and training measures for construction site operators. 
  
 

(v) Assessment of controls. Estimated reductions in loadings of pollutants from discharges of municipal storm sewer 
constituents from municipal storm sewer systems expected as the result of the municipal storm water quality 
management program. The assessment shall also identify known impacts of storm water controls on ground water. 

  
 

(vi) Fiscal analysis. For each fiscal year to be covered by the permit, a fiscal analysis of the necessary capital and 
operation and maintenance expenditures necessary to accomplish the activities of the programs under paragraphs (d)(2) 
(iii) and (iv) of this section. Such analysis shall include a description of the source of funds that are proposed to meet the 
necessary expenditures, including legal restrictions on the use of such funds. 

  
 

(vii) Where more than one legal entity submits an application, the application shall contain a description of the roles and 
responsibilities of each legal entity and procedures to ensure effective coordination. 

  
 

(viii) Where requirements under paragraph (d)(1)(iv)(E), (d)(2)(ii), (d)(2)(iii)(B) and (d)(2)(iv) of this section are not 
practicable or are not applicable, the Director may exclude any operator of a discharge from a municipal separate storm 
sewer which is designated under paragraph (a)(1)(v), (b)(4)(ii) or (b)(7)(ii) of this section from such requirements. The 
Director shall not exclude the operator of a discharge from a municipal separate storm sewer identified in appendix F, G, 
H or I of part 122, from any of the permit application requirements under this paragraph except where authorized under 
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this section. 
  
 

(e) Application deadlines. Any operator of a point source required to obtain a permit under this section that does not have an 
effective NPDES permit authorizing discharges from its storm water outfalls shall submit an application in accordance with 
the following deadlines: 
  
 

(1) Storm water discharges associated with industrial activity. 
  
 

(i) Except as provided in paragraph (e)(1)(ii) of this section, for any storm water discharge associated with industrial 
activity identified in paragraphs (b)(14)(i) through (xi) of this section, that is not part of a group application as described 
in paragraph (c)(2) of this section or that is not authorized by a storm water general permit, a permit application made 
pursuant to paragraph (c) of this section must be submitted to the Director by October 1, 1992; 

  
 

(ii) For any storm water discharge associated with industrial activity from a facility that is owned or operated by a 
municipality with a population of less than 100,000 that is not authorized by a general or individual permit, other than an 
airport, powerplant, or uncontrolled sanitary landfill, the permit application must be submitted to the Director by March 
10, 2003. 

  
 

(2) For any group application submitted in accordance with paragraph (c)(2) of this section: 
  
 

(i) Part 1. 
  
 

(A) Except as provided in paragraph (e)(2)(i)(B) of this section, part 1 of the application shall be submitted to the 
Director, Office of Wastewater Enforcement and Compliance by September 30, 1991; 

  
 

(B) Any municipality with a population of less than 250,000 shall not be required to submit a part 1 application 
before May 18, 1992. 

  
 

(C) For any storm water discharge associated with industrial activity from a facility that is owned or operated by a 
municipality with a population of less than 100,000 other than an airport, powerplant, or uncontrolled sanitary 
landfill, permit applications requirements are reserved. 

  
 

(ii) Based on information in the part 1 application, the Director will approve or deny the members in the group 
application within 60 days after receiving part 1 of the group application. 

  
 



§ 122.26 Storm water discharges (applicable to State NPDES..., 40 C.F.R. § 122.26 
 
 

 © 2018 Thomson Reuters. No claim to original U.S. Government Works. 28
 

(iii) Part 2. 
  
 

(A) Except as provided in paragraph (e)(2)(iii)(B) of this section, part 2 of the application shall be submitted to the 
Director, Office of Wastewater Enforcement and Compliance by October 1, 1992; 

  
 

(B) Any municipality with a population of less than 250,000 shall not be required to submit a part 1 application 
before May 17, 1993. 

  
 

(C) For any storm water discharge associated with industrial activity from a facility that is owned or operated by a 
municipality with a population of less than 100,000 other than an airport, powerplant, or uncontrolled sanitary 
landfill, permit applications requirements are reserved. 

  
 

(iv) Rejected facilities. 
  
 

(A) Except as provided in paragraph (e)(2)(iv)(B) of this section, facilities that are rejected as members of the 
group shall submit an individual application (or obtain coverage under an applicable general permit) no later than 
12 months after the date of receipt of the notice of rejection or October 1, 1992, whichever comes first. 

  
 

(B) Facilities that are owned or operated by a municipality and that are rejected as members of part 1 group 
application shall submit an individual application no later than 180 days after the date of receipt of the notice of 
rejection or October 1, 1992, whichever is later. 

  
 

(v) A facility listed under paragraph (b)(14) (i)–(xi) of this section may add on to a group application submitted in 
accordance with paragraph (e)(2)(i) of this section at the discretion of the Office of Water Enforcement and Permits, and 
only upon a showing of good cause by the facility and the group applicant; the request for the addition of the facility 
shall be made no later than February 18,1992; the addition of the facility shall not cause the percentage of the facilities 
that are required to submit quantitative data to be less than 10%, unless there are over 100 facilities in the group that are 
submitting quantitative data; approval to become part of group application must be obtained from the group or the trade 
association representing the individual facilities. 

  
 

(3) For any discharge from a large municipal separate storm sewer system; 
  
 

(i) Part 1 of the application shall be submitted to the Director by November 18, 1991; 
  
 

(ii) Based on information received in the part 1 application the Director will approve or deny a sampling plan under 
paragraph (d)(1)(iv)(E) of this section within 90 days after receiving the part 1 application; 
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(iii) Part 2 of the application shall be submitted to the Director by November 16, 1992. 
  
 

(4) For any discharge from a medium municipal separate storm sewer system; 
  
 

(i) Part 1 of the application shall be submitted to the Director by May 18, 1992. 
  
 

(ii) Based on information received in the part 1 application the Director will approve or deny a sampling plan under 
paragraph (d)(1)(iv)(E) of this section within 90 days after receiving the part 1 application. 

  
 

(iii) Part 2 of the application shall be submitted to the Director by May 17, 1993. 
  
 

(5) A permit application shall be submitted to the Director within 180 days of notice, unless permission for a later date is 
granted by the Director (see § 124.52(c) of this chapter), for: 

  
 

(i) A storm water discharge that the Director, or in States with approved NPDES programs, either the Director or the 
EPA Regional Administrator, determines that the discharge contributes to a violation of a water quality standard or is a 
significant contributor of pollutants to waters of the United States (see paragraphs (a)(1)(v) and (b)(15)(ii) of this 
section); 

  
 

(ii) A storm water discharge subject to paragraph (c)(1)(v) of this section. 
  
 

(6) Facilities with existing NPDES permits for storm water discharges associated with industrial activity shall maintain 
existing permits. Facilities with permits for storm water discharges associated with industrial activity which expire on or 
after May 18, 1992 shall submit a new application in accordance with the requirements of 40 CFR 122.21 and 40 CFR 
122.26(c) (Form 1, Form 2F, and other applicable Forms) 180 days before the expiration of such permits. 

  
 

(7) The Director shall issue or deny permits for discharges composed entirely of storm water under this section in 
accordance with the following schedule: 

  
 

(i)(A) Except as provided in paragraph (e)(7)(i)(B) of this section, the Director shall issue or deny permits for storm 
water discharges associated with industrial activity no later than October 1, 1993, or, for new sources or existing sources 
which fail to submit a complete permit application by October 1, 1992, one year after receipt of a complete permit 
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application; 
  
 

(B) For any municipality with a population of less than 250,000 which submits a timely Part I group application 
under paragraph (e)(2)(i)(B) of this section, the Director shall issue or deny permits for storm water discharges 
associated with industrial activity no later than May 17, 1994, or, for any such municipality which fails to submit a 
complete Part II group permit application by May 17, 1993, one year after receipt of a complete permit application; 

  
 

(ii) The Director shall issue or deny permits for large municipal separate storm sewer systems no later than November 
16, 1993, or, for new sources or existing sources which fail to submit a complete permit application by November 16, 
1992, one year after receipt of a complete permit application; 

  
 

(iii) The Director shall issue or deny permits for medium municipal separate storm sewer systems no later than May 17, 
1994, or, for new sources or existing sources which fail to submit a complete permit application by May 17, 1993, one 
year after receipt of a complete permit application. 

  
 

(8) For any storm water discharge associated with small construction activities identified in paragraph (b)(15)(i) of this 
section, see § 122.21(c)(1). Discharges from these sources require permit authorization by March 10, 2003, unless 
designated for coverage before then. 

  
 

(9) For any discharge from a regulated small MS4, the permit application made under § 122.33 must be submitted to the 
Director by: 

  
 

(i) March 10, 2003 if designated under § 122.32(a)(1) unless your MS4 serves a jurisdiction with a population under 
10,000 and the NPDES permitting authority has established a phasing schedule under § 123.35(d)(3) (see § 
122.33(c)(1)); or 

  
 

(ii) Within 180 days of notice, unless the NPDES permitting authority grants a later date, if designated under § 
122.32(a)(2) (see § 122.33(c)(2)). 

  
 

(f) Petitions. 
  
 

(1) Any operator of a municipal separate storm sewer system may petition the Director to require a separate NPDES 
permit (or a permit issued under an approved NPDES State program) for any discharge into the municipal separate 
storm sewer system. 

  
 

(2) Any person may petition the Director to require a NPDES permit for a discharge which is composed entirely of 
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storm water which contributes to a violation of a water quality standard or is a significant contributor of pollutants to 
waters of the United States. 

  
 

(3) The owner or operator of a municipal separate storm sewer system may petition the Director to reduce the Census 
estimates of the population served by such separate system to account for storm water discharged to combined sewers as 
defined by 40 CFR 35.2005(b)(11) that is treated in a publicly owned treatment works. In municipalities in which 
combined sewers are operated, the Census estimates of population may be reduced proportional to the fraction, based on 
estimated lengths, of the length of combined sewers over the sum of the length of combined sewers and municipal 
separate storm sewers where an applicant has submitted the NPDES permit number associated with each discharge point 
and a map indicating areas served by combined sewers and the location of any combined sewer overflow discharge 
point. 

  
 

(4) Any person may petition the Director for the designation of a large, medium, or small municipal separate storm 
sewer system as defined by paragraph (b)(4)(iv), (b)(7)(iv), or (b)(16) of this section. 

  
 

(5) The Director shall make a final determination on any petition received under this section within 90 days after 
receiving the petition with the exception of petitions to designate a small MS4 in which case the Director shall make a 
final determination on the petition within 180 days after its receipt. 

  
 

(g) Conditional exclusion for “no exposure” of industrial activities and materials to storm water. Discharges composed 
entirely of storm water are not storm water discharges associated with industrial activity if there is “no exposure” of 
industrial materials and activities to rain, snow, snowmelt and/or runoff, and the discharger satisfies the conditions in 
paragraphs (g)(1) through (g)(4) of this section. “No exposure” means that all industrial materials and activities are protected 
by a storm resistant shelter to prevent exposure to rain, snow, snowmelt, and/or runoff. Industrial materials or activities 
include, but are not limited to, material handling equipment or activities, industrial machinery, raw materials, intermediate 
products, by-products, final products, or waste products. Material handling activities include the storage, loading and 
unloading, transportation, or conveyance of any raw material, intermediate product, final product or waste product. 
  
 

(1) Qualification. To qualify for this exclusion, the operator of the discharge must: 
  
 

(i) Provide a storm resistant shelter to protect industrial materials and activities from exposure to rain, snow, snow melt, 
and runoff; 

  
 

(ii) Complete and sign (according to § 122.22) a certification that there are no discharges of storm water contaminated 
by exposure to industrial materials and activities from the entire facility, except as provided in paragraph (g)(2) of this 
section; 
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(iii) Submit the signed certification to the NPDES permitting authority once every five years. As of December 21, 2020 
all certifications submitted in compliance with this section must be submitted electronically by the owner or operator to 
the Director or initial recipient, as defined in 40 CFR 127.2(b), in compliance with this section and 40 CFR part 3 
(including, in all cases, subpart D to part 3), § 122.22, and 40 CFR part 127. Part 127 is not intended to undo existing 
requirements for electronic reporting. Prior to this date, and independent of part 127, owners or operators may be 
required to report electronically if specified by a particular permit or if required to do so by state law. 

  
 

(iv) Allow the Director to inspect the facility to determine compliance with the “no exposure” conditions; 
  
 

(v) Allow the Director to make any “no exposure” inspection reports available to the public upon request; and 
  
 

(vi) For facilities that discharge through an MS4, upon request, submit a copy of the certification of “no exposure” to the 
MS4 operator, as well as allow inspection and public reporting by the MS4 operator. 

  
 

(2) Industrial materials and activities not requiring storm resistant shelter. To qualify for this exclusion, storm resistant 
shelter is not required for: 

  
 

(i) Drums, barrels, tanks, and similar containers that are tightly sealed, provided those containers are not deteriorated 
and do not leak (“Sealed” means banded or otherwise secured and without operational taps or valves); 

  
 

(ii) Adequately maintained vehicles used in material handling; and 
  
 

(iii) Final products, other than products that would be mobilized in storm water discharge (e.g., rock salt). 
  
 

(3) Limitations. 
  
 

(i) Storm water discharges from construction activities identified in paragraphs (b)(14)(x) and (b)(15) are not eligible for 
this conditional exclusion. 

  
 

(ii) This conditional exclusion from the requirement for an NPDES permit is available on a facility-wide basis only, not 
for individual outfalls. If a facility has some discharges of storm water that would otherwise be “no exposure” 
discharges, individual permit requirements should be adjusted accordingly. 

  
 

(iii) If circumstances change and industrial materials or activities become exposed to rain, snow, snow melt, and/or 
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runoff, the conditions for this exclusion no longer apply. In such cases, the discharge becomes subject to enforcement 
for un-permitted discharge. Any conditionally exempt discharger who anticipates changes in circumstances should apply 
for and obtain permit authorization prior to the change of circumstances. 

  
 

(iv) Notwithstanding the provisions of this paragraph, the NPDES permitting authority retains the authority to require 
permit authorization (and deny this exclusion) upon making a determination that the discharge causes, has a reasonable 
potential to cause, or contributes to an instream excursion above an applicable water quality standard, including 
designated uses. 

  
 

(4) Certification. The no exposure certification must require the submission of the following information, at a minimum, 
to aid the NPDES permitting authority in determining if the facility qualifies for the no exposure exclusion: 

  
 

(i) The legal name, address and phone number of the discharger (see § 122.21(b)); 
  
 

(ii) The facility name and address, the county name and the latitude and longitude where the facility is located; 
  
 

(iii) The certification must indicate that none of the following materials or activities are, or will be in the foreseeable 
future, exposed to precipitation: 

  
 

(A) Using, storing or cleaning industrial machinery or equipment, and areas where residuals from using, storing or 
cleaning industrial machinery or equipment remain and are exposed to storm water; 

  
 

(B) Materials or residuals on the ground or in storm water inlets from spills/leaks; 
  
 

(C) Materials or products from past industrial activity; 
  
 

(D) Material handling equipment (except adequately maintained vehicles); 
  
 

(E) Materials or products during loading/unloading or transporting activities; 
  
 

(F) Materials or products stored outdoors (except final products intended for outside use, e.g., new cars, where 
exposure to storm water does not result in the discharge of pollutants); 

  
 



§ 122.26 Storm water discharges (applicable to State NPDES..., 40 C.F.R. § 122.26 
 
 

 © 2018 Thomson Reuters. No claim to original U.S. Government Works. 34
 

(G) Materials contained in open, deteriorated or leaking storage drums, barrels, tanks, and similar containers; 
  
 

(H) Materials or products handled/stored on roads or railways owned or maintained by the discharger; 
  
 

(I) Waste material (except waste in covered, non-leaking containers, e.g., dumpsters); 
  
 

(J) Application or disposal of process wastewater (unless otherwise permitted); and 
  
 

(K) Particulate matter or visible deposits of residuals from roof stacks/vents not otherwise regulated, i.e., under an 
air quality control permit, and evident in the storm water outflow; 

  
 

(iv) All “no exposure” certifications must include the following certification statement, and be signed in accordance 
with the signatory requirements of § 122.22: “I certify under penalty of law that I have read and understand the 
eligibility requirements for claiming a condition of “no exposure” and obtaining an exclusion from NPDES storm water 
permitting; and that there are no discharges of storm water contaminated by exposure to industrial activities or materials 
from the industrial facility identified in this document (except as allowed under paragraph (g)(2)) of this section. I 
understand that I am obligated to submit a no exposure certification form once every five years to the NPDES permitting 
authority and, if requested, to the operator of the local MS4 into which this facility discharges (where applicable). I 
understand that I must allow the NPDES permitting authority, or MS4 operator where the discharge is into the local 
MS4, to perform inspections to confirm the condition of no exposure and to make such inspection reports publicly 
available upon request. I understand that I must obtain coverage under an NPDES permit prior to any point source 
discharge of storm water from the facility. I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gathered and evaluated the information submitted. Based upon my inquiry of the person or persons who 
manage the system, or those persons directly involved in gathering the information, the information submitted is to the 
best of my knowledge and belief true, accurate and complete. I am aware there are significant penalties for submitting 
false information, including the possibility of fine and imprisonment for knowing violations.” 
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Matter: California Regional Water Quality Control Board, San Francisco Bay Region,
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Claimant: City of Union City

TO ALL PARTIES, INTERESTED PARTIES, AND INTERESTED PERSONS:
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commission rule, when a party or interested party files any written material with the commission
concerning a claim, it shall simultaneously serve a copy of the written material on the parties and interested
parties to the claim identified on the mailing list provided by the commission. (Cal. Code Regs., tit. 2, §
1181.3.)
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Lacey Baysinger, State Controller's Office
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Cindy Black, City Clerk, City of St. Helena
 1480 Main Street, St. Helena, CA 94574

 Phone: (707) 968-2742
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Allan Burdick, 
7525 Myrtle Vista Avenue, Sacramento, CA 95831

 Phone: (916) 203-3608
 allanburdick@gmail.com
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 achinncrs@aol.com

Carolyn Chu, Senior Fiscal and Policy Analyst, Legal Analyst's Office
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Board
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 Phone: (949) 644-3000
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Michelle Mendoza, MAXIMUS
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 Phone: (949) 440-0845

 michellemendoza@maximus.com
Meredith Miller, Director of SB90 Services, MAXIMUS

 3130 Kilgore Road, Suite 400, Rancho Cordova, CA 95670
 Phone: (972) 490-9990

 meredithcmiller@maximus.com
Lourdes Morales, Senior Fiscal and Policy Analyst, Legal Analyst's Office

 925 L Street, Sacramento, CA 95814
 Phone: (916) 319-8320

 Lourdes.Morales@LAO.CA.GOV
Thomas Mumley, Assistant Executive Officer, San Francisco Bay Regional Water Quality Control
Board

 1515 Clay Street, Suite 1400, Oakland, CA 94612
 Phone: (510) 622-2395

 thomas.mumley@waterboards.ca.gov
Gregory Newmark, Meyers,Nave,Riback,Silver & Wilson

 Claimant Representative
 555 12th Street, Suite 1500, Oakland, CA 94607
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Phone: (510) 808-2000
 gnewmark@meyersnave.com

Andy Nichols, Nichols Consulting
 1857 44th Street, Sacramento, CA 95819

 Phone: (916) 455-3939
 andy@nichols-consulting.com

Arthur Palkowitz, Artiano Shinoff
 2488 Historic Decatur Road, Suite 200, San Diego, CA 92106

 Phone: (619) 232-3122
 apalkowitz@as7law.com

Steven Pavlov, Budget Analyst, Department of Finance
 Local Government Unit, 915 L Street, Sacramento, CA 95814

 Phone: (916) 445-3274
 Steven.Pavlov@dof.ca.gov

Johnnie Pina, Legislative Policy Analyst, League of Cities
 1400 K Street, Suite 400, Sacramento, CA 95814

 Phone: (916) 658-8214
 jpina@cacities.org

Jai Prasad, County of San Bernardino
 Office of Auditor-Controller, 222 West Hospitality Lane, 4th Floor, San Bernardino, CA 92415-0018

 Phone: (909) 386-8854
 jai.prasad@atc.sbcounty.gov

Mark Rewolinski, MAXIMUS
 808 Moorefield Park Drive, Suite 205, Richmond, VA 23236

 Phone: (949) 440-0845
 markrewolinski@maximus.com

Camille Shelton, Chief Legal Counsel, Commission on State Mandates
 980 9th Street, Suite 300, Sacramento, CA 95814

 Phone: (916) 323-3562
 camille.shelton@csm.ca.gov

Carla Shelton, Commission on State Mandates
 980 9th Street, Suite 300, Sacramento, CA 95814

 Phone: (916) 323-3562
 carla.shelton@csm.ca.gov

Eileen Sobeck, Executive Director, State Water Resources Control Board
 1001 I Street, 22nd Floor, Sacramento, CA 95814-2828

 Phone: (916) 341-5183
 Eileen.Sobeck@waterboards.ca.gov

Jim Spano, Chief, Mandated Cost Audits Bureau, State Controller's Office
 Division of Audits, 3301 C Street, Suite 700, Sacramento, CA 95816

 Phone: (916) 323-5849
 jspano@sco.ca.gov

Dennis Speciale, State Controller's Office
 Division of Accounting and Reporting, 3301 C Street, Suite 700, Sacramento, CA 95816

 Phone: (916) 324-0254
 DSpeciale@sco.ca.gov

Joe Stephenshaw, Director, Senate Budget & Fiscal Review Committee
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California State Senate, State Capitol Room 5019, Sacramento, CA 95814
 Phone: (916) 651-4103

 Joe.Stephenshaw@sen.ca.gov
Derk Symons, Staff Finance Budget Analyst, Department of Finance

 Local Government Unit, 915 L Street, Sacramento, CA 95814
 Phone: (916) 445-3274

 Derk.Symons@dof.ca.gov
Jolene Tollenaar, MGT of America

 2251 Harvard Street, Suite 134, Sacramento, CA 95815
 Phone: (916) 243-8913

 jolenetollenaar@gmail.com
Evelyn Tseng, City of Newport Beach

 100 Civic Center Drive, Newport Beach, CA 92660
 Phone: (949) 644-3127

 etseng@newportbeachca.gov
Brian Uhler, Principal Fiscal & Policy Analyst, Legislative Analyst's Office

 925 L Street, Suite 1000, Sacramento, CA 95814
 Phone: (916) 319-8328

 Brian.Uhler@LAO.CA.GOV
Emel Wadhwani, Senior Staff Counsel, State Water Resources Control Board

 Office of Chief Counsel, 1001 I Street, Sacramento, CA 95814
 Phone: (916) 322-3622

 emel.wadhwani@waterboards.ca.gov
Renee Wellhouse, David Wellhouse & Associates, Inc. 

 3609 Bradshaw Road, H-382, Sacramento, CA 95927
 Phone: (916) 797-4883

 dwa-renee@surewest.net
Jennifer Whiting, Assistant Legislative Director, League of California Cities

 1400 K Street, Suite 400, Sacramento , CA 95814
 Phone: (916) 658-8249

 jwhiting@cacities.org
Patrick Whitnell, General Counsel, League of California Cities

 1400 K Street, Suite 400, Sacramento, CA 95814
 Phone: (916) 658-8281

 pwhitnell@cacities.org
Bruce Wolfe, Executive Officer, San Francisco Bay Regional Water Quality Control Board

 1515 Clay Street, Suite 1400, Oakland, CA 94612
 Phone: (510) 622-2314

 bwolfe@waterboards.ca.gov
Hasmik Yaghobyan, County of Los Angeles

 Auditor-Controller's Office, 500 W. Temple Street, Room 603, Los Angeles, CA 90012
 Phone: (213) 974-9653

 hyaghobyan@auditor.lacounty.gov


