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Summary
The U.S. Environmental Protection Agency (EPA) is publishing an advance notice of proposed
rulemaking (ANPR) to seek comments from interested parties on possible EPA actions to
address water quality conditions affecting aquatic resources in the San Francisco
Bay/Sacramento-San Joaquin Delta Estuary (Bay Delta Estuary) in California. EPA is asking the
public to consider broadly whether EPA should be taking new or different actions under its
programs to address recent significant declines in multiple aquatic species in the Bay Delta
Estuary. EPA is not limiting its request to actions that would require rulemaking. There may be
a range of changes in EPA‘s activities in the Bay Delta Estuary that would be constructive,
including enforcement, research, revisions to water quality standards, etc. EPA will consider all
comments before deciding what changes, if any, should be pursued. After reviewing the
comments and completing its evaluation, EPA will provide the results of its review and any
proposed next steps to the public. This ANPR identifies specific issues on which EPA solicits
comment, including potential site-specific water quality standards and site-specific changes to
pesticide regulation. In addition to the specific issues on which EPA solicits comments, EPA is
interested in comments on any other aspects of EPA‘s programs affecting Bay Delta Estuary
aquatic resources.
This ANPR has no regulatory impact or effect. The ANPR contains descriptions of certain EPA
programs relevant to the Bay Delta Estuary and poses questions about how these programs could
better protection and improve water quality for the benefit of aquatic resources in the Bay Delta
Estuary. This ANPR marks the beginning of a process to consider possible changes to EPA
programs in the Bay Delta Estuary.
If EPA decides to pursue regulatory changes as a result of this ANPR, those regulatory changes
will be made pursuant to appropriate formal rulemaking procedures. If changes to any
regulations, rules, guidance or statutes are proposed and ultimately made final, to the extent such
changes would require and/or authorize changes to state or tribal water quality standards or other
regulations, states or authorized tribes would be affected. If changes to state or tribal regulations
result from any final rule that EPA may promulgate in the future, entities subject to compliance
with state or tribal regulations would also potentially be affected. For example, states and tribes
authorized to implement the National Pollutant Discharge Elimination System (NPDES) Permit
Program would need to ensure that permits they issue include any limitations on discharges
necessary to comply with any water quality standards established as a result of any subsequent
final rulemaking. Therefore, entities discharging pollutants to waters of the United States under
NPDES could be affected by subsequent proposed and final rulemaking.

Submitting Comments
Written comments must be received by EPA within 60 days of publication in the Federal
Register.
Written comments may be submitted electronically at the Federal Rulemaking Portal
(www.regulations.gov), identified by docket number EPA-R09-OW-2010-0976. Hard copy
comments should be addressed to Erin Foresman, U.S. Environmental Protection Agency, 75
Hawthorne Street, WTR-3, San Francisco, California 94105.
All comments will be included in the public docket without change and will be made available
online at www.regulations.gov, including any personal information provided, unless the
comment includes Confidential Business Information (CBI) or other information whose
disclosure is restricted by statute. Information that you consider CBI or otherwise protected
should be clearly identified as such and should not be submitted through www.regulations.gov or
e-mail. Regulations.gov is an ‗‗anonymous access‘‘ system and EPA will not know your identity
or contact information unless you provide it in the body of your comment. If you send email
directly to EPA, your e-mail address will be automatically captured and included as part of the
public comment. If EPA cannot read your comment due to technical difficulties and cannot
contact you for clarification, EPA may not be able to consider your comment.
Docket: The index to the docket for this action is available electronically at www.regulations.gov
and in hard copy at EPA Region 9, 75 Hawthorne Street, San Francisco, California. While all
documents in the docket are listed in the index, some information may be publicly available only
at the hard copy location (e.g., copyrighted material), and some may not be publicly available in
either location (e.g., confidential business information). To inspect the hard copy materials,
please schedule an appointment during normal business hours with Erin Foresman,
foresman.erin@epa.gov; (916)557-5253.
For further information contact: Erin Foresman at U.S. Environmental Protection Agency,
Region 9, Water Division, 75 Hawthorne Street, San Francisco, California 94105;
foresman.erin@epa.gov; (916)557-5253.
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I. PURPOSE OF THIS ANPR
The Bay Delta Estuary is a complex web of waterways, islands, and levees at the junction
of the San Francisco Bay and the Sacramento and San Joaquin Rivers (see Figure A.)1 The Bay
Delta Estuary is the hub of California's water distribution system, supplying some or all of the
drinking water to 25 million people and irrigation water to 4 million acres of farmland.
Water quality and aquatic resources in the Bay Delta Estuary are under serious stress. All
of the waters of the Bay Delta Estuary and most of its tributaries are listed as impaired for one or
more parameters under the federal Clean Water Act.2 Populations of many formerly abundant
open-water (i.e., pelagic) fish species, including delta smelt, longfin smelt, and threadfin shad,
have collapsed in recent decades. Anadromous3 fishes, including the winter run chinook salmon,
have suffered a similar decline. The decline of these aquatic resources has generated debate over
water resource management in the Bay Delta Estuary. Delta interests, including state and federal
agencies, environmental groups, urban and agricultural water users, commercial and recreational
fishermen, and others have spent many years grappling with Bay Delta Estuary resource issues.
Concerns regarding Bay Delta Estuary water resource management increased during the
2009 water year4 as water users and resource managers struggled with the effects of three years
of drought. Water export limitations caused by the drought and by restrictions imposed under
the federal Endangered Species Act (ESA)5 to assist struggling endangered species significantly
reduced the availability of water for agricultural and urban uses.6 At the same time, the salmon
fishery was closed on most of the West Coast for a second consecutive year as a result of
declines in that fishery. Both the agricultural and fishery sectors suffered job losses as a result of
the drought and the water export restrictions.
The federal government responded to this ongoing water management crisis with a broad
set of actions.7 One of those actions was the creation of the Federal Bay Delta Leadership
Committee, a Cabinet-level, multi-agency committee charged with coordinating federal
responses to Bay Delta Estuary issues.8 The Federal Bay Delta Leadership Committee released
its Interim Federal Action Plan for the California Bay-Delta (Federal Action Plan) on December
22, 2009, outlining the federal government‘s plan to address the Bay Delta Estuary and to work
with the State of California to build a sustainable water future.9 The Federal Action Plan
includes actions by EPA to ―
assess the effectiveness of the current regulatory mechanisms
designed to protect water quality in the Delta and its tributaries, including standards for toxics,
nutrients, and estuarine habitat protection.‖ EPA will also evaluate voluntary mechanisms that
may be used to restore water quality in the Bay Delta Estuary. This ANPR is the beginning of
this assessment.
New scientific information about the Bay Delta Estuary and its aquatic resources has
substantially increased in the past few years. This information has been developed and/or
reviewed in reports10 synthesizing information on aquatic resources and water quality by the
following entities: the State/Federal Interagency Ecological Program Pelagic Organism Decline
(POD) science team,11 the State‘s Delta Vision Blue Ribbon Task Force, the Public Policy
Institute of California (PPIC), the U.S. Fish and Wildlife Service (USFWS) and National Marine

1

Figure A. San Francisco Bay/Sacramento-San Joaquin Delta Estuary (Bay Delta Estuary)
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Fisheries Service (NMFS) as part of their biological opinions and associated independent science
reviews, the California State Water Resources Control Board (State Board) and the Central
Valley Regional Water Quality Control Board (Central Valley RWQCB).12 Most of these
studies and reports involve resources protected under the Clean Water Act and other EPA
programs.
EPA is using this ANPR to solicit and synthesize existing scientific information
regarding the biological, chemical, and physical integrity of the Bay Delta Estuary‘s aquatic
resources. EPA will comprehensively review this information as it evaluates its statutory and
regulatory options in the Bay Delta Estuary and will develop an appropriate response.
Specifically, the purposes of this ANPR are:
(1) To review the current status of the EPA and Water Boards‘13 responses to adverse
water quality conditions that have been identified as potential contributors to the Bay
Delta Estuary‘s aquatic resources decline;
(2) To determine how best to implement existing programs under the Clean Water Act
and the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA)14 to improve Bay
Delta Estuary water quality for aquatic resources;
(3) To identify barriers, either programmatic or statutory, to improving Bay Delta Estuary
water quality;
(4) To identify any additional scientific information regarding water quality related to
aquatic resources in the Bay Delta Estuary; and
(5) To solicit input on whether EPA should be taking new or different actions under its
programs to address aquatic resource problems in the Bay Delta Estuary.
Specific topics on which EPA is requesting comments appear in the sections below.
Related Efforts in the Bay Delta Estuary
There are several major efforts underway to address Bay Delta Estuary resources,
including the regulatory programs of the Water Boards under state and federal water quality
statutes. In July 2008, the Water Boards adopted a Strategic Workplan to coordinate and guide
their Bay Delta Estuary activities.15 Over the next several years, these state activities will
include, among others, multiple point source permit renewals, new pollutant and flow standards
for the southern Delta and lower San Joaquin River, and Total Maximum Daily Loads (TMDLs)
for pesticides in the Central Valley. EPA continues to support many of the elements in the
State‘s Workplan through technical and financial assistance.
Any EPA action taken as a result of this ANPR will complement the Water Boards‘
actions, as EPA‘s priority is to support and augment these efforts. As these efforts unfold, EPA
will monitor their progress and determine whether additional actions, consistent with its statutory
authorities and responsibilities, are needed to ensure that the requirements of the Clean Water
3

Act are satisfied. Finally, regardless of whether EPA pursues any new actions as a result of this
ANPR, EPA believes the information gathered through the ANPR process may provide a factual
basis for EPA‘s ongoing activities under the Clean Water Act, the National Environmental
Policy Act,16 and other federal statutes in the Bay Delta Estuary.
There are other federal and state water resource planning efforts underway in the Bay
Delta Estuary. Stakeholders and relevant government agencies are engaged in developing the
Bay Delta Conservation Plan (BDCP) under the federal ESA and the California Natural
Community Conservation Plan Act (NCCP).17 The BDCP focuses on the recovery of ESA-listed
species and their habitat in the Bay Delta Estuary and is expected to include major proposals for
changing how water is diverted and conveyed through the Bay Delta Estuary to the state and
federal water export pumping facilities in the south Delta.18 The EPA‘s responsibilities under
the Clean Water Act to protect designated uses, such as estuarine habitat, fish migration, and
threatened and endangered species, overlap with ESA requirements being addressed in the
BDCP. Some actions taken pursuant to the BDCP will need to comply with both the ESA and
Clean Water Act. To that end, EPA will ensure that any action it might take as a result of this
ANPR will be closely coordinated with other federal and state actions related to the BDCP, any
biological opinions on water operations affecting the Bay Delta Estuary, and any other actions
requiring ESA compliance.
In addition, recent state legislation has established the Delta Stewardship Council (DSC),
an independent state agency charged with developing a comprehensive resource management
plan, the Delta Plan, by January 2012.19 The Delta Plan is intended to guide state and local
agencies to help achieve the State's coequal goals of a reliable water supply and a restored Delta
ecosystem. To inform the Delta Plan, the DSC‘s Independent Science Board will evaluate the
multiple stressors in the Bay Delta Estuary.20 Any EPA action taken as a result of this ANPR
will also be coordinated with this and other related efforts.
The National Academy of Sciences (NAS) has initiated a review of some aspects of the
science supporting ESA protections in the Bay Delta Estuary. Much of that scientific
information is also relevant to Clean Water Act programs. Accordingly, EPA is coordinating
with the NAS to assure that scientific evaluations serve the multiple regulatory programs in the
Bay Delta Estuary.
Many activities discussed in this notice have been or are now the subject of a formal or
informal rulemaking process conducted by either EPA or by a related state or federal agency.
Nothing in this notice is intended to supersede those ongoing processes, nor does this notice
constitute a decision under any of those processes. If commenters have submitted material in
connection with those processes that is relevant to the issues raised in this notice, commenters
may either reference earlier submissions (if submitted to EPA), attach earlier submissions (if
submitted to a different agency), or, if appropriate, provide a link to the material online.
Scope of this ANPR
This ANPR is focused on the most significant water quality factors adversely affecting
aquatic species designated uses in the Bay Delta Estuary. Aquatic species, specifically the
4

salmonids and pelagic species suffering significant population collapse during the last decade,
brought the Bay Delta Estuary‘s water resource management issues into sharp focus in recent
years. EPA recognizes that the Bay Delta Estuary supports over 750 species of fish, mammals,
birds, reptiles, amphibians, invertebrates, and plants, and that forty or more of these species are
listed under state and/or federal endangered species laws.21 This ANPR is focused on aquatic
species designated uses for waterbodies in the Bay Delta Estuary, but welcomes comment on
how other species are being affected by water management decisions.
This ANPR does not comprehensively discuss water quality issues related to other
designated uses, including drinking water, recreation, fish consumption, agriculture, etc. For
example, water contact has been restricted in certain Bay Delta Estuary waters due to toxic bluegreen algae blooms. EPA acknowledges the ongoing need to evaluate and address these other
issues.
Nothing in this ANPR constrains the discretion of the President or his successors to make
whatever budgetary or legislative proposals he or his successors deem appropriate or desirable.
The expenditure of any money or the performance of any obligation of the United States
emanating from this ANPR shall be contingent upon appropriation or allotment of funds in
accordance with 31 U.S.C. Section 1341 (Anti-Deficiency Act).22
II. INTRODUCTION TO EPA ACTIVITIES IN THE BAY DELTA ESTUARY
A. Factual Background
The Bay Delta Estuary is the intersection of two large river systems – the Sacramento and
San Joaquin River basins – and a series of bays, marshes, and channels leading out to the San
Francisco Bay and, ultimately, through the Golden Gate to the Pacific Ocean. Critical to
California's social, political, economic and ecological well-being, the Bay Delta Estuary has long
been the focus of competing interests (such as in-Delta agriculture, water exports, and flood
control) that have significantly altered its waterways, flows, and adjacent lands. The Bay Delta
Estuary is the hub of California's water distribution system, supplying drinking water to 25
million people and irrigation water to 4 million acres of farmland. Intensive urban and
agricultural land uses in and upstream of the Bay Delta Estuary add an increasing and diverse
array of water pollutants. As a result of these demands and stresses, the Bay Delta Estuary
ecosystem, which is crucial habitat for many highly valued fish and wildlife species, has suffered
greatly. Habitats are declining and fish populations have plummeted. Several species are listed
as threatened or endangered under the ESA. Water quality in the Delta and its tributaries is
impaired, contributing to the ecological and water supply crisis in the Bay Delta Estuary. The
system is no longer a reliable source of high quality water for urban and agricultural use,
especially in the quantities demanded in recent years. In addition, the Bay Delta Estuary‘s
outdated earthen levees face an unacceptably high risk of breaching.23
1. Current State of Estuarine Resources
The decline of native fisheries in the Bay Delta Estuary over the past several decades is
dramatic and well-documented.24 The graphs below summarize that decline since the 1970's, for
5

migratory and resident fish.25
The fall run of chinook salmon (Onchorhynchus tshawytscha) is the main run of salmon
supporting the commercial and sport fisheries.26 Winter run and spring run chinook salmon are
listed as endangered and threatened, respectively, under the ESA. Central Valley populations of
green sturgeon (Acipenser transmontanus) and steelhead trout (Onchorhynchus mykiss) are also
listed as threatened.
Figure B. Adult San Joaquin Salmon Returns 1960-2009

Commercial and sport fishing of salmon was cancelled by the Pacific Fishery
Management Council for most of the western coast of North America in 2008 and 2009. A very
limited season was authorized for 2010.27
The decline between 2007 and 2010 in the abundance of salmon appears to be due to
poor ocean conditions leading to very poor ocean survival of one and two year old fish.28
However, the sensitivity of the species to these ocean conditions is heightened by the long-term
decline in freshwater and estuarine conditions, including pollution, diversion, and loss of shallow
habitats.29 The loss of genetic diversity due to increased reliance on hatcheries has also
contributed to reduced resilience of the fall run chinook salmon population. Impacts of the 20072009 drought on the adult salmonid population are not yet measurable due to the time lag
between spawning and maturation.
Many of the native and valued species of the upper Bay Delta Estuary are pelagic.
Pelagic species live in open water, and are not usually associated with channel edges or physical
structure. These species include two species (threadfin shad and striped bass) that were, until
recently, the most abundant in the Bay Delta Estuary, as well as the ESA-listed delta and longfin
smelt.
After 2001, many of the pelagic species suffered nearly simultaneous, sharp population
6

declines despite relatively favorable hydrological conditions. The declines occurred without the
weather patterns usually associated with year-to-year variations in abundance and with no
obvious other cause. Even in wetter periods, which historically have been associated with
higher numbers, several of these species had record low abundances.30 The declining trends
continued during the drought conditions of 2007-2009. Recent research indicates these declines
represent an abrupt, significant drop in population abundance, rather than simply an extreme
outcome of normal abundance cycles.31
Figure C. Trends in four pelagic fishes from 1967 to 2009 based on the Fall Midwater Trawl32
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This sudden and unexpected decline (called the ―
Pelagic Organism Decline‖ or ―
POD‖)
has been intensively studied. The Interagency Ecological Program (IEP)33 began a number of
investigations into likely causes of the decline including stock-recruitment, habitat degradation,
increased predation or mortality at export facilities and changes in food web connections. 34 All
of these factors changed in nature or intensity around the time of the decline and have been
implicated in the resilience and abundance of these fish populations.
The government agency, academic, and stakeholder biologists studying the collapse of
the pelagic and salmonid fisheries have identified several potential causes of the decline. These
include:
8

(1) Water project operations. Sharp increases occurred in the number of fish trapped by and
collected at the State Water Project (SWP) and Central Valley Project (CVP) export facilities at
the same time that catches in all other collection programs declined and water exports out of the
Bay Delta Estuary consistently increased.35 After 2001, approximately 6 million acre-feet
(MAF) of new water storage space became available south of the Delta. The availability of this
new storage space enabled approximately 1 MAF of additional annual exports from 2001
through 2006. Total annual exports went from a maximum of about 5 MAF in the late 1990s to
about 6 MAF in 2001-2007. Since that time, exports have dropped back down due to drought
and ESA restrictions, but threatened and endangered fish populations have continued to stay at
extremely low levels. Existing regulatory standards are oriented toward export restrictions in the
spring to protect critical migration periods during high flow months. The 1 MAF of additional
annual exports were generally taken during the fall and early winter months. The increased
exports taken between 2001-2007 resulted in (1) greater levels of entrainment36 and (2)
reductions in Delta outflow and a parallel decline in the volume of estuarine habitat (measured
by the areal extent of low salinity zones) for several species (delta smelt, striped bass, and
threadfin shad) in the fall of those years.37
(2) Invasive Species. Invasive overbite clams have established year-round populations in the
western Delta and are implicated in the reduction in abundance of both diatoms and zooplankton
that are the base of the food web for pelagic fish.38 At the same time, invasive jellyfish have
become a large part of the pelagic environment and are known to compete with small fish for
food and to prey directly on young fish. Further, the composition of the base of the food web has
shifted to smaller and less nutritious invasive species.
(3) Ocean conditions. Ocean conditions (including limited ocean food sources and adverse
temperature conditions) during the drought played a large part in the recent declines of
anadromous fish, and upstream and migratory conditions made the populations less resilient to
such oceanic stressors.39 Ocean conditions alone appear to have little effect on the declining
resident Delta fishes.40
(4) Contaminants. The contribution of water pollution, or contaminants, to the instability of the
Bay Delta Estuary aquatic ecosystem and the specific role of contaminants in the decline of
pelagic fishes has been examined in the past decade. Pyrethroid insecticide41 use became much
more common after the year 2000 and may be associated with tissue abnormalities found in delta
smelt and striped bass.42 Some pyrethroid insecticides are toxic to aquatic invertebrates, food for
pelagic fishes, at very low levels.43 In-Delta discharges from Delta islands are a source of
contaminants to the Bay Delta Estuary. The composition of discharge from these Delta islands is
largely uncharacterized; it consists primarily of irrigation return flow, levee seepage, and
precipitation runoff.
Other contaminants are also present in the Bay Delta Estuary, 44 sometimes at toxic
levels.
Ammonia/um discharges from the Sacramento and Stockton wastewater treatment
plants led to loadings that could be expected to affect algal community composition and
growth.46 Although the Stockton plant converted to more effective levels of treatment in 2007,
the Sacramento plant has continued to generate ammonia/um at levels that have prompted
intensive examination of downstream impacts, particularly reductions in the growth of diatoms
45
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(which are the base of the food web for most pelagic fish). Chemical treatment of estuarine
waters to combat the spread of submerged aquatic weeds began in 2002.47 Summertime blooms
of the toxic blue-green algae Microcystis aeruginosa became more widespread throughout the
decade, extending downstream to the habitat usually occupied by delta smelt and young striped
bass in 2007. Blue-green algal growth and blooms have been linked to ammonia loadings and
herbicide treatments such as those used to treat aquatic weeds.48
Current research findings do not support the idea that a ―
single stressor‖ is responsible for
49
the ecological changes in the Bay Delta Estuary. Most research supports the idea of multiple
stressors, interacting in concert, as the cause of the Bay Delta Estuary ecosystem decline. Most
efforts at synthesizing Bay Delta Estuary research have converged on a vision of an ecosystem
that is shifting its species composition in response to a suite of changes in flow, nutrients,
contaminants, temperature and turbidity.50
2. Defining a Functional Estuary in a Changing Environment
Research efforts that began as a response to the POD have identified several significant
and fundamental changes in the physical nature of the Bay Delta Estuary: water temperatures and
water clarity have been increasing; nitrogen loading has been increasing while phosphorus
loading has been decreasing, resulting in substantial changes in nutrient ratios; and water exports
have been substantially increasing while outflows to the San Francisco Bay have been low and
stable for much of the year. Simultaneously, the ecological community of the upper Bay Delta
Estuary appears to have shifted from a food web based on diatoms, large copepods, and pelagic
fish to one of cyanobacteria, jellyfish, clams, and emergent vegetation housing large populations
of the predatory largemouth bass and their relatives. Species which prefer the shallow edges of
riverbeds, such as non-native sunfish, bass, and minnows that live among invasive submerged
vegetation, have become dominant. This change is associated with habitat shifts, as introduced
vegetative coverage has increased each year.51 The aquatic resources of the Bay Delta Estuary
seem to be shifting from the former pelagic, estuarine community to an assemblage of invasive
species more characteristic of a eutrophic stable system, including harmful algal blooms,
jellyfish, clams, and freshwater fishes.52
Many, if not most, of these fundamental changes in Bay Delta Estuary ecology are the
result of human activities over the past century or more: 800 million cubic yards of gold rush
mining debris; the reclamation of delta islands for human use; the dredging, deepening and
channelization of waterways; the export of significant amounts of water; the introduction of
undesirable invasive species; and the introduction and the increase of a wide range of
contaminants into the Bay Delta Estuary‘s waterways.53 Equally significant additional changes
affecting the Bay Delta Estuary will challenge resource managers in the future. The antiquated
levee system - a system that has suffered at least 160 major levee failures over the past century54
- will face new stresses from continued subsidence, seismic events, and climate change-induced
rise in sea levels.55 The pattern and nature of precipitation is also anticipated to change, as less
snow and more rain present additional challenges for the flood control system in the Bay Delta
Estuary and for water resource managers. Changes in precipitation and runoff patterns,
combined with warmer air temperatures, will continue to raise water temperatures. 56
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Given these current and probable future changes in the Bay Delta Estuary, the challenge
for California and federal regulatory agencies and water resource managers is to align regulatory
programs and public investments to enable the Bay Delta Estuary to achieve all of its desired
uses.
B. EPA Programs in the Bay Delta Estuary
Two federal statutes under EPA jurisdiction are important to Bay Delta Estuary aquatic
resource issues. The most relevant is the federal Clean Water Act, which establishes standards
for protecting the nation‘s water resources and establishes implementation approaches for point
source discharges and nonpoint sources of pollution.57 Under the Clean Water Act, EPA is
authorized to delegate many Clean Water Act programs to requesting qualified states and tribes.
In California, most of the Clean Water Act programs have been formally delegated to the State,
with EPA retaining an oversight role and, in some cases, a mandatory review and approval role.
In addition to the Clean Water Act, the Federal Insecticide, Fungicide, and Rodenticide
Act, 7 U.S.C. Sections 136 et seq. (FIFRA) governs pesticide use nationally and prescribes
restrictions on the use of pesticides to assure reasonable certainty of no harm to aquatic species
in the Bay Delta Estuary, taking into account the economic, social, and environmental costs and
benefits of the pesticide use. Under FIFRA, EPA has accorded primary enforcement
responsibility for pesticide use violations (primacy) to California, with EPA providing funding
and technical assistance.
1. Clean Water Act
There are several regulatory components of the Clean Water Act that affect Bay Delta
Estuary issues: water quality standards under Section 303(c) , point source discharge regulation
under the National Pollution Discharge Elimination System (NPDES) program under Section
402, the listing of impaired waters with responsive Total Maximum Daily Load (TMDL)
calculations under Section 303(d), nonpoint source management programs under Section 319,
and the wetlands regulatory program under Section 404. EPA also provides annual grants to
California to carry out Clean Water Act programs, including the programs under Sections 106
and 319. In 2010 alone, these grant programs provided more than $22 million to programs in
California. In addition, each year EPA provides California with two large capitalization grants,
one under the Clean Water Act and another under the Safe Drinking Water Act (SDWA). These
funds are added to California‘s revolving loan programs which provide low-interest financing for
a range of water quality and environmental improvement projects. Since 2008, EPA has
awarded California $942 million through these two grant programs. In addition, through the
National Estuary Program under Section 320, EPA provides additional funding to the San
Francisco Estuary Partnership (as described below).
a. Water Quality Standards
Water quality standards (WQS) serve as the foundation for the water-quality based
approach to pollution control and are a fundamental component of watershed management.
Section 303(c) of the Clean Water Act establishes the basis for the current water quality
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standards program. That section:
1. Defines water quality standards;58
2. Identifies acceptable designated uses: public water supply, propagation of fish and
wildlife, recreational purposes, agricultural and industrial water supplies and navigation;
3. Requires that state and tribal standards protect public health or welfare, enhance the
quality of water and serve the purposes of the Act;59
4. Requires that states and tribes review their standards every three years; and
5. Establishes the process for EPA review and approval of state and tribal standards,
including, where necessary, the promulgation of a superseding federal rule in cases where
a state's or tribe's standards are not consistent with applicable requirements of the Clean
Water Act or in situations where the Administrator determines that federal standards are
necessary to meet the requirements of the Act.
Generally, states establish water quality standards on a watershed or broader basis, but
they can also address unique aquatic circumstances through the use of site-specific standards.
These site-specific standards can apply to a single waterbody or a particular segment of a
waterbody, where hydrological or other factors make a broadly-applicable standard
unacceptable.
Water quality standards for the Bay Delta Estuary waters are contained in three separate
water quality control plans: (1) the State Board‘s 2006 Water Quality Control Plan for the San
Francisco Bay/Sacramento-San Joaquin Delta Estuary (2006 WQCP), (2) Central Valley
RWQCB‘s 2009 Sacramento River and San Joaquin River Water Quality Control Plan and (3)
San Francisco Bay RWQCB‘s 2007 Water Quality Control Plan for the San Francisco Bay
Basin. These plans contain water quality standards for the Bay Delta Estuary, including
designated uses and water quality criteria. The State Board‘s 2006 WQCP is the final authority
with respect to any overlap between the Regional Water Boards‘ water quality control plans.
Collectively, these water quality control plans identify designated uses for Bay Delta Estuary
waters that include: municipal, domestic, industrial, and agricultural water supply, groundwater
recharge, navigation, water recreation, fishing, warm and coldwater habitat, migration habitat,
spawning and reproduction habitat, wildlife, estuarine, and rare, threatened and endangered
species habitat.
Narrative and numeric water quality criteria are established in each of the three water
quality control plans to protect designated uses. The State Board‘s 2006 WQCP establishes flow
criteria while the Regional Boards‘ plans contain contaminant criteria.60 The 2006 WQCP
protects fish and wildlife designated uses with ten water quality criteria focused on controlling
levels of salinity, dissolved oxygen, and flow characteristics (volume, frequency, duration,
timing, and direction of flow). The majority of criteria set numeric limits for the allowable
amounts of pollutants (e.g., salinity or dissolved oxygen) or establish flow restrictions or
characteristics that must be met at specific locations and times throughout the Delta based on the
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type of water year.61 The Regional Boards‘ plans use narrative criteria for broad categories such
as toxicity and use numeric criteria for specific contaminants such as chlorpyrifos and ammonia.
b. Point Source Regulation
The Clean Water Act requires EPA (or, in the case of delegated states such as California,
the State) to control point source discharges through the issuance of NPDES permits, which may
be issued for fixed terms that may not exceed five years. 62 EPA has issued comprehensive
regulations that implement the NPDES program at 40 CFR part 122. The Clean Water Act also
provides for the development of technology-based and water quality-based effluent limitations
that are imposed through NPDES permits to control the discharge of pollutants from point
sources.63
The Clean Water Act directs EPA to promulgate effluent limitations guidelines and
standards (effluent guidelines) that reflect pollutant reductions that can be achieved by categories
or subcategories of industrial point sources using technologies that represent the appropriate
level of control.64 For point sources that introduce pollutants directly into the waters of the
United States (direct dischargers), the effluent limitations guidelines and standards promulgated
by EPA are implemented through NPDES permits.65 For sources that discharge to Publicly
Owned Treatment Works (POTWs) (indirect dischargers), EPA promulgates pretreatment
standards that apply directly to those sources and are enforced by POTWs and state and federal
authorities.66
Two particular types of point source discharges are of particular interest in the Bay Delta
Estuary. First, discharges from POTWs have been identified as possible contributors to
impairments in the Bay Delta Estuary. There are ten POTWs discharging into the Bay Delta
Estuary with a discharge capacity of 10 million gallons/day or more.67 In recent years, the Water
Boards have been updating and, generally, strengthening effluent discharge restrictions in some
of the NPDES permits.68 For example, the renewal of the City of Stockton‘s Waste Water
Treatment Plant NPDES permit in 200269 and subsequent Cease and Desist Order70 required a
wastewater treatment plant upgrade including nitrification facilities to meet effluent restrictions
on ammonia/ammonium discharges and protect downstream designated uses.
The second type of discharge particularly relevant in the Bay Delta Estuary is stormwater
discharge. In 1987 Congress amended the Clean Water Act, adding section 402(p) which created
a phased approach to the regulation of stormwater discharges under the Clean Water Act. EPA‘s
Phase I stormwater regulations in 1990 established requirements for medium (serving between
100,000 and 250,000 people) and large (serving 250,000 people) municipal separate storm sewer
systems (MS4s) and discharges associated with industrial activity.71 In its 1999 Phase II
stormwater regulations, EPA designated discharges associated with small construction activity
and discharges from small MS4s (less than 100,000 people and located within an urbanized area
defined by the Bureau of the Census) for regulation under the Clean Water Act.72 In certain
situations, a stormwater discharge may be more appropriately and effectively regulated by an
individual permit, a region-specific general permit, or by inclusion in an existing Phase I permit.
Thus, under current EPA regulations, there are three general categories of stormwater discharges
that are directly regulated by EPA and California under the Clean Water Act: discharges from
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MS4s, discharges associated with construction activity, and discharges associated with industrial
activity.73 In California, permits for discharges of stormwater are issued by the Regional Water
Boards or the State Board.
Discharges from MS4s: An ―
MS4‖ is 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 public body; (ii) designed or used for
collecting or conveying stormwater; (iii) which is not a combined sewer; and (iv) which is not
part of a Publicly Owned Treatment Works (POTW).74 In California, large and medium MS4s
obtain individual NPDES permits from the Regional Water Boards. The Central Valley
RWQCB issues permits to the majority of the stormwater discharges from MS4s to the Bay
Delta Estuary and its tributaries. Small MS4s include systems similar to general municipal storm
sewer systems, such as systems at military bases, large hospital or prison complexes, and
highways and other thoroughfares, but do not include separate storm sewers in very discrete
areas, such as individual buildings.75 In 2003, the State Board adopted a statewide general
permit for discharges from small MS4s.76
Stormwater Discharges Associated with Construction Activity: Discharges associated
with ―
large‖ construction activity includes those discharges associated with clearing, grading,
and excavation of five acres or greater of total land area.77 Discharges associated with ―
small‖
construction activity includes those discharges associated with clearing, grading and excavation
that results in land disturbance of equal to or greater than one acre and less than five acres. 78 In
California, stormwater discharges from construction sites are permitted by individual NPDES
permits issued by the Regional Boards or the California Construction General Permit79 issued by
the State Board.
Stormwater Discharges Associated with Industrial Activity: Discharges associated with
industrial activity include those from any conveyance that is used for collecting and conveying
stormwater and that is directly related to manufacturing, processing or raw materials storage
areas at an industrial plant as laid out at 40 C.F.R. 122.26(b)(14)(i)-(x). In California,
stormwater discharges associated with industrial activity are permitted by individual NPDES
permits issued by the Regional Boards or the California Industrial Stormwater General Permit
(97-03-DWQ) issued by the State Board.
In addition to the above three general categories of stormwater discharges subject to
regulation, both EPA and California have the authority to require NPDES permits for additional
stormwater discharges that are currently not directly regulated under the Clean Water Act by
using their residual designation authority. EPA and/or California may require a permit for an
unregulated stormwater discharge if it determines that either (1) stormwater controls are needed
for the discharge based on waste load allocations that are part of total maximum daily loads that
address the pollutant(s) of concern; or (2) 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.80 Additionally, EPA or California may
designate small MS4s whose discharges are currently unregulated for NPDES permit coverage.81
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c. Total Maximum Daily Loads
Regulation of point sources is not always sufficient to attain ambient water quality
standards in all waterbodies. Clean Water Act Section 303(d)(1)(A) requires each state to
identify and prioritize those waters where technology-based controls are inadequate to attain
WQS:
Each State shall identify those waters within its boundaries for which the effluent
limitations required by section 1311(b)(1)(A) and section 1311(b)(1)(B) of this title are
not stringent enough to implement any water quality standards applicable to such waters.
The State shall establish a priority ranking of such waters, taking into account the
severity of the pollution and the uses to be made of such waters.82
The state‘s identification of such impaired waters constitutes the ―
303(d) list.‖83 States have
been required, since 1992, to submit their 303(d) lists to EPA for review and approval every two
years.84. If it disapproves a state‘s list, EPA must establish a list for the state.85
For all waters identified under Section 303(d)(1)(A) as exceeding water quality
standards, the Act provides:
Each State shall establish for the waters identified in paragraph (1)(A) of this subsection,
and in accordance with the priority ranking, the total maximum daily load, for those
pollutants which the Administrator identifies under section 1314(a)(2) of this title as
suitable for such calculation. Such load shall be established at a level necessary to
implement the applicable water quality standards with seasonal variations and a margin
of safety which takes into account any lack of knowledge concerning the relationship
between effluent limitations and water quality.86
The term ―
total maximum daily load‖ (TMDL) is not explicitly defined in the Clean Water Act.
EPA‘s current regulations define a TMDL for a pollutant as the sum of the ―
wasteload
allocations‖ allocated to point sources, the ―
load allocations‖ allocated to nonpoint sources or
natural background, and a margin of safety.87 Therefore, a TMDL identifies the maximum
amount of a pollutant that can be added to a waterbody (loading capacity) without exceeding
water quality standards.88
States must establish TMDLs for waters where pollutants are ―
preventing or expected to
prevent attainment of water quality standards.‖89 Under Section 303(d)(2), EPA is required to
review and approve or disapprove TMDLs established by states for listed waters.90 In its review,
EPA takes into consideration the legal and technical adequacy of the TMDL, which includes
elements identified above and an implementation schedule. If it disapproves a state TMDL,
EPA must establish the TMDL.91 Implementation is the responsibility of states. In California,
the Porter-Cologne Water Quality Control Act requires that a TMDL include an implementation
plan.
TMDLs established pursuant to Section 303(d)(1) for impaired waters are not selfexecuting. Limitations in loadings identified for point sources (waste load allocations) are
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enforced through permits issued pursuant to Section 402 of the Act.92 Limitations in loadings
identified for nonpoint sources (i.e., ―
load allocations‖), on the other hand, may only be
―
required‖ under state law.93
All of the waters within the Bay Delta Estuary are listed as impaired by at least one
factor, either due to the presence of pollutants at unacceptable levels or the lack of maintaining
certain conditions such as adequate levels of dissolved oxygen. The State Board revised and
adopted a new 303(d) list in August 2010 and submitted that list to EPA for its review and
approval. On November 12, 2010, EPA partially approved and partially disapproved
California‘s list, adding additional water bodies and pollutants.94
In California, TMDLs are developed by the Regional Boards but are not final until
approved by the State Board and EPA. EPA has approved TMDLs for salinity, boron, mercury,
selenium, diazinon, chlorpyrifos, pathogens and low dissolved oxygen to address impairments
affecting the Delta. The Central Valley RWQCB is developing a salinity TMDL for the San
Joaquin River upstream of Vernalis, as well as a pesticides TMDL for the Central Valley.95
d. Nonpoint Source Management Program
Nonpoint source pollution – pollution caused by a wide range of activities including
urban development, agriculture and forestry – is a major cause of water quality impairment
nationally and in California. Two primary federal statutes establish a framework in California
for addressing nonpoint source water pollution: Section 319 of the Clean Water Act and Section
6217 of the Coastal Zone Act Reauthorization Amendments of 1990 (CZARA). Together these
statutes require the state to assess water quality problems associated with nonpoint source
pollution and to develop programs to address these challenging problems. EPA oversees these
nonpoint source programs and provides funding to the state for program implementation.
California‘s Porter-Cologne Water Quality Control Act designates the Water Boards as
the state agencies with primary responsibility for water quality control in California and
obligates them to address all discharges of waste that could affect the quality of the waters of the
state, including potential nonpoint sources of pollution. The Porter-Cologne Water Quality
Control Act‘s scope and implementation authorities are significantly broader than those found in
the federal Clean Water Act. In addition to using the Porter-Cologne Water Quality Control
Act‘s planning, permitting, and enforcement authorities to prevent and control nonpoint sources
of pollution, the Water Boards have implemented a program of outreach, education, technical
assistance and financial incentives.
California submitted an "upgraded" nonpoint source pollution control program to EPA
and the National Oceanic and Atmospheric Administration (NOAA) on February 4, 2000. The
Plan for California's Nonpoint Source Pollution Control Program (Program Plan) was jointly
submitted by the State Board and the California Coastal Commission (CCC) to satisfy the
requirements of the Clean Water Act Section 319 and CZARA Section 6217. NOAA and EPA
found that California satisfied all conditions of program approval pursuant to CZARA Section
6217, set forth in the Findings on the California Coastal Nonpoint Program, transmitted to the
State on July 17, 2000. Furthermore, EPA found that the Program Plan successfully incorporates
the nine key elements pursuant to Clean Water Act Section 319, which characterize an effective
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and dynamic state nonpoint source program. The California Nonpoint Source Pollution Control
Program was fully approved pursuant to CZARA Section 6217 and Clean Water Act Section
319. As a result, California has continued to receive at least $10 million from EPA annually to
implement the nonpoint source program.
e. National Estuary Program (NEP)
The San Francisco Estuary Partnership (SFEP) was established in 1987 under the
National Estuary Program pursuant to Clean Water Act Section 320. The purpose of each of the
28 designated NEPs is to collaboratively develop and implement an EPA-approved
Comprehensive Conservation and Management Plan (CCMP) for the protection of local
estuarine resources. Nationally, NEP structures provide for broad stakeholder involvement.
SFEP‘s structure includes an Executive Council, a Steering Committee and an Implementation
Committee to provide strategic direction to the Director and program staff. The CCMP‘s
geographic scope encompasses 60,000 acres of watershed drainage to the San Francisco Bay and
Delta. SFEP recently developed a strategic plan to direct resources to wetland and watershed
restoration, water quality improvements through green infrastructure, and climate change
readiness, with most activities focused on the nine Bay Area counties. SFEP oversees and tracks
implementation of the CCMP (as completed in 1993 and revised in 2007), manages research and
restoration projects, and educates the public about Bay Delta Estuary issues including wetlands,
wildlife, aquatic resources and land use. SFEP is funded through an array of federal, state, and
local grants and contracts. EPA provides annual funding to each NEP. In 2010, EPA provided
SFEP with $800,000.
f. Wetlands Program
Section 404 of the Clean Water Act regulates the discharge of dredged and fill materials
into waters of the United States.96 Activities regulated under Clean Water Act Section 404
include discharging fill material (e.g., dirt) into waters for urban development, water resource
projects (dams, levees, canals, and pipelines), infrastructure (utilities, roads, airports), and
mining (in-stream gravel mining, tailings discharge from mountaintop coal mining). Section 404
requires a permit to be issued before dredged or fill material may be discharged into waters of
the United States.
Clean Water Act Section 404 protects water quality by restricting the destruction (fill) of
aquatic resources that maintain and improve water quality and serve other important functions.97
Clean Water Act Section 404 prohibits granting a permit for the discharge of fill material into
waters of the United States when there is a practicable alternative that is less damaging to the
aquatic environment and when the proposed discharge would significantly degrade aquatic or
other natural resources.98 EPA promulgated the Section 404(b)(1) Guidelines to implement these
basic concepts.
Administration of Clean Water Act Section 404 is divided between the U.S. Army Corps
of Engineers (Corps) and EPA. The Corps administers the permitting program by processing
individual and general permits, determining Clean Water Act jurisdiction, and conducting
compliance assistance. The Corps writes regulations and develops national and district policies.
17

EPA is responsible for oversight, including writing regulations that must be followed in issuing
404 permits, developing policy and guidance, determining the scope of geographic jurisdiction,
reviewing and commenting on individual permit applications, conducting enforcement actions
against unpermitted fill activities, and, where appropriate, objecting to or vetoing individual 404
permits.
Fill activities that destroy wetlands and other slow-moving waterways are relevant to
water quality, in that wetlands, sloughs, mudflats, floodplains, and similar aquatic resources
perform water filtration services that reduce common types of water pollution, like excessive
nutrients, sediment, municipal sewage, pesticides, and toxicity events. Wetlands, sloughs, and
floodplains are flat areas where water moves slowly, allowing sediment to drop out of the water
column and deposit on the bottom. Nutrients and other contaminants from pesticide and
fertilizer application, animal waste, septic tanks, stormwater and municipal sewage are often
absorbed by plant roots and microorganisms in the soil while other pollutants stick to sediment
particles.99 Wetlands can be so effective at removing pollutant loads that artificial wetlands are
occasionally constructed to treat stormwater and wastewater.
Wetlands, sloughs and floodplains also provide important floodwater storage and aquatic
habitat services, by absorbing flood waters in times of high precipitation and slowly releasing
them back into the larger tributary system. This important service not only mitigates the
economic damage of floods, it improves the quality of flood waters by allowing pollutants to
settle out and be processed by vegetation and/or sediment microorganisms. These aquatic
resources also provide necessary spawning, forage, and refuge habitat for fish and wildlife.
Clean Water Act Section 404 protects these services by limiting the discharge of dredged and fill
material and the subsequent destruction of wetlands.
g. State Water Quality Certification Program
The Clean Water Act Section 401 water quality certification program provides states with
an opportunity to address aquatic resource impacts from federally issued permits and licenses.
Section 401 restricts federal agencies from issuing a permit or license for any activity that may
result in a discharge to waters of the United States from a point source until the state certifies that
the proposed discharges do not violate water quality protection provisions. States have several
options under the Clean Water Act Section 401 program. They can (1) grant certification, (2)
grant certification with conditions, (3) deny certification, or (4) waive the requirement for
certification. In California, the federal licenses and permits most frequently requiring Section
401 certification include Clean Water Act Section 404 permits, Federal Energy Regulatory
Commission (FERC) hydropower licenses, and Rivers and Harbors Act Section 9 and 10 permits
issued by the Corps.
2. Pesticide Regulation under the Clean Water Act and FIFRA
Pesticides are being discussed separately in this notice because they are regulated under
at least two major statutes that take different approaches to regulation. First, some pesticides are
classified as pollutants pursuant to the Clean Water Act, and, as such, are subject to the Clean
Water Act programs outlined above (water quality standards, NPDES permits, TMDLs, nonpoint
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source management programs, etc.)
Pesticides are also regulated under Federal Insecticide, Fungicide and Rodenticide Act
(FIFRA). Under FIFRA Section 3, every pesticide product must be registered with EPA or
specifically exempted under FIFRA Section 25(b) before being sold or distributed in the United
States. An applicant for a new registration or an existing registrant (collectively referred to as
applicant here) must demonstrate to EPA‘s satisfaction that, among other things, the pesticide
product, when used in accordance with widespread and commonly recognized practice, will not
cause ‗‗unreasonable adverse effects‘‘ to humans or the environment. This safety determination
requires EPA to weigh the risks of the use of the pesticide against any benefits. EPA must
determine that the standard for registration contained in FIFRA is met before granting a
registration. The three primary action points for EPA under FIFRA are registration,
reregistration, and registration review.
1. Registration. Section 3 of FIFRA contains the requirements for registration. FIFRA Section
3(c)(2) provides EPA broad authority, before and after registration, to require scientific testing
and submission of the resulting data to EPA by applicants for registration of pesticide products.
An applicant must furnish EPA with data on the pesticide, its composition, toxicity, potential
human exposure, environmental properties, and ecological effects, as well as information on its
product performance (efficacy) in certain cases. Although the data requirements are imposed
primarily as a part of initial registration, EPA is authorized under FIFRA Section 3(c)(2)(B) to
require a registrant to develop and submit additional data to maintain a registration.
2. Reregistration. FIFRA Section 4 requires that EPA reregister each pesticide product first
registered before November 1984. This date was chosen because pesticides registered before
then, were not subject to the more stringent 1984 regulation review process. EPA has completed
the reregistration/tolerance reassessment process for food use pesticides and expects to complete
all reregistration activities by 2014.
3. Registration review. FIFRA section 3(g) mandates that all pesticide registrations are to be
periodically reviewed. Changes in science, public policy, and pesticide use practices occur over
time. Through the new registration review program implemented via a regulation promulgated
in 2006,100 EPA periodically reevaluates all registered pesticides to assure that they continue to
meet the statutory standard of ―
no unreasonable adverse effects.‖ Starting in 2006, registration
review began to replace EPA‘s reregistration program as the mechanism for systematic review of
existing pesticides.
A major component of the FIFRA program for protecting sensitive species is the reliance
on pesticide container labeling to disseminate use restrictions. In addition to label instructions
physically attached to pesticide containers, users are required to comply with geographically
specific use limitations, if any, that are reflected in EPA‘s Endangered Species Protection
Bulletins. Users are required to follow label and Bulletin instructions or they are subject to
enforcement actions under the misuse provisions of FIFRA.
As discussed in detail below, pesticide registration for pesticides affecting Bay Delta
Estuary aquatic resources has been the subject of intensive review and litigation in recent years.
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III. PROGRAM AREAS FOR PUBLIC COMMENT
In this ANPR, EPA is asking the public to consider broadly whether EPA should take
new or different actions under its programs to address problems in the Bay Delta Estuary. EPA
is not limiting its request to actions that would require actual rulemaking; there may be a range
of changes in EPA‘s activities in the Bay Delta Estuary that would be constructive, including
enforcement, research, revisions to water quality standards, etc. Any change in EPA activities
would be dependent on existing authority and the availability of existing or new resources. Any
changes requiring EPA rulemaking would provide for public comment through the notice and
comment rulemaking process.
A substantial amount of research was performed and evaluated in connection with the
scientific review of the pelagic organism decline. As noted above, that process identified a
number of potential stressors affecting the Bay Delta Estuary aquatic ecosystem. Many of those
potential stressors are directly or indirectly affected by the EPA programs described above. EPA
has identified certain topics for more focused consideration in this ANPR. These are:
-

Ammonia
Selenium
Pesticides
Contaminants of Emerging Concern
Estuarine Habitat
Fish Migration Corridors
Wetlands

EPA has not made any attempt to rank these topics as to their importance in resolving
Bay Delta Estuary issues.101 EPA‘s preliminary evaluation suggests that each of these topics, if
addressed, could contribute to a resolution of Bay Delta Estuary resource conflicts. While this
ANPR discusses these topics separately, EPA is mindful that the more significant concern is the
cumulative and interactive effects of multiple stressors on the Bay Delta Estuary‘s aquatic
resources.
Commenters may also identify additional topics that impact Bay Delta Estuary resource
management, if EPA has some programmatic involvement in the topic.
A. Contaminants
Poor water quality in the Bay Delta Estuary and its tributaries affects terrestrial and
aquatic ecosystems, drinking water, recreation, industry, agriculture, and the local, state, and
interstate economy. The State of California collects data on contaminants that degrade water
quality to generate its Clean Water Act Section 303(d) list of water bodies with designated use
impairments. All Bay Delta Estuary waters are impaired due to many different contaminants,
including pesticides, manufacturing compounds, metals (including selenium), pathogens,
nutrients/low dissolved oxygen, invasive species, salinity, and toxicity from unknown sources.102
Some pesticides and metals are legacy problems, such as the banned organochlorine pesticide
DDT and mercury from abandoned mines. Most contaminants contributing to poor water quality
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in the Bay Delta Estuary are the result of current-use compounds from industrial, agricultural,
urban, transportation, and natural sources. In addition, there is growing concern about new
classes of contaminants, such as pyrethroid pesticides, pharmaceuticals and personal care
products.
Contaminant ―
toxicity‖ refers to effects ranging from death to behavioral abnormalities
or other impairments to growth, reproduction and survival.103 Numeric water quality criteria are
usually identified for individual chemicals as concentrations that protect designated uses from
toxicity due to short-term (acute) exposure and longer-term (chronic) exposure. In recent years,
more attention has turned to the potential for contaminants, individually or in combination in the
aquatic environment, to produce ―
sub-lethal‖ effects (e.g., glycogen depletion, cellular stress,
impaired swimming ability, reduced reproductive success) that can lead to declining populations
in sensitive species.
It is difficult to evaluate and address contaminants in the Bay Delta Estuary in the
absence of a comprehensive water quality monitoring program. Some contaminants are
monitored only on an incidental or occasional basis, or not at all. Consistent monitoring data
over any particular time period is unavailable. Monitoring data is collected by multiple agencies,
with little standardization of monitoring procedures, data quality assurance or presentation
protocols, and is not readily accessible in any single database. This makes data interpretation
difficult. EPA is working with the Water Boards and other partners to develop a comprehensive
Regional Monitoring Program to address these problems.
Contaminants are considered one of the contributing factors in the abrupt drop in pelagic
organisms. The IEP‘s Pelagic Organism Decline science review is investigating how individual
contaminants affect pelagic species. Initial studies have somewhat conflicting conclusions. One
study evaluated historic monitoring data of contaminants and Bay Delta Estuary organism
population estimates and concluded that direct toxicity to POD species from contaminants in Bay
Delta Estuary waters is unlikely to be the cause of the recent large population declines. That
study also concluded, however, that contaminants cannot be ruled out as a major contributor to
the POD due to the potential for direct toxicity to POD food sources and gaps in monitoring data
that prevent a more complete evaluation.104 Another study used statistical methods to evaluate
the relationships between the POD and various hypothesized causes such as contaminants and
water exports out of the Bay Delta Estuary. This statistical analysis suggested that contaminant
loadings of ammonia and ammonium to the Bay Delta Estuary are more highly correlated with
the POD than water exports over a 30-year period.105 Other important studies show high levels
of toxicity to aquatic invertebrates from urban stormwater pyrethroid pesticide loadings to Bay
Delta Estuary tributaries106 and sub-lethal, population-level impacts to sport fish from the
mixture of contaminants in Bay Delta Estuary waters.107
The existing research indicates that contaminants are likely contributors to the POD and
ecosystem collapse. It is a complex task to determine which of the contaminants in the Bay
Delta Estuary are individually, or in combination with one another, or under specific physical
conditions, responsible for the POD and current state of the Bay Delta Estuary aquatic
ecosystem. A list of contaminants has emerged as potentially significant, including ammonia
and ammonium, selenium, and pesticides. Another group of contaminants, usually containing
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some hormonally-active ingredients, are considered ―
contaminants of emerging concern‖
(CECs). The following sections examine these contaminants with respect to impacts to Bay
Delta Estuary aquatic resources and source control provided by the current regulatory
framework.
1.

Request for Public Comment

Many activities discussed in this notice are already the subject of a formal or informal
rulemaking process conducted by either EPA or a related state or federal agency. Nothing in this
notice is intended to supersede those ongoing processes, nor does this notice constitute a decision
under any of those processes. If commenters have submitted material in connection with those
other processes that is believed to be relevant to the issues raised in this notice, the commenter
may either reference the earlier submission (if it was submitted to EPA), attach the earlier
submission (if it was submitted to a different agency), or, if appropriate, provide a link to the
material online.
Please provide the reason(s) for answers to the following questions and scientific, policy,
and/or legal information with citations that support your comments.
1. Are there contaminants, other than those named above, causing adverse impacts to
aquatic resource designated uses in the Bay Delta Estuary and that should receive more
focused review?
2. How can pollutant-specific water quality criteria effectively address or incorporate
interactive effects between multiple contaminants and other physical, chemical, and
biological stressors?
3. What methods can be used in developing and implementing TMDLs to effectively
address or incorporate interactive effects between multiple contaminants and other physical,
chemical, and biological stressors on individual water bodies or for water bodies within a
watershed?
4. What information exists about how climate change impacts will effect contaminant
pollution (generally or for individual contaminants)?
2. Ammonia: Toxic and Nutrient Effects
a. Aquatic Resource Issues
Background
Total ammonia nitrogen in aquatic systems is both a toxic substance and a source of
nutrients for aquatic plants, depending on its form. Ammonia is a chemical compound
containing nitrogen that exists in two forms in water, un-ionized ammonia (NH3) gas and
dissolved ionized ammonium (NH4+).108 This document will use the term un-ionized ammonia
to refer to ammonia gas (NH3), ammonium to refer to the ammonium ion (NH4+) and total
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ammonia nitrogen to refer to the combination of ammonia and ammonium. Un-ionized ammonia
gas is toxic to vertebrates109 and ammonium is a source of nitrogen, a necessary nutrient, for
aquatic plants. Total ammonia nitrogen is the term used to inclusively refer to both un-ionized
ammonia gas and ammonium and their collective impacts.
Total ammonia nitrogen toxicity is primarily a function of pH but also depends on
temperature and salinity. Total ammonia nitrogen is toxic to all forms of aquatic life.110 Unionized ammonia is considerably more toxic to vertebrates than ammonium; toxicity increases
with pH as the proportion of un-ionized ammonia to ammonium increases. Toxicity decreases
with pH as the proportion of ammonium rises. Nevertheless, ammonium makes a relevant
contribution to total ammonia nitrogen toxicity. Toxic effects of total ammonia nitrogen exist at
lower pH111 and some aquatic invertebrates may be more sensitive to ammonium than to unionized ammonia.112
Un-ionized ammonia is especially harmful to vertebrates in aquatic environments where
ambient total ammonia nitrogen levels can become concentrated. High levels of un-ionized
ammonia gas in water reverse the diffusive gradient of un-ionized ammonia movement out of
cells, leading to a rise of ammonia gas in the blood stream, which causes cell death in the central
nervous system, convulsions, coma and death.113 Non-lethal impacts of ammonia gas on fish
include swelling and thickening of gills, respiratory and oxidative stress, and increased
occurrences of gill disease from parasites and harmful bacteria.114
Around the country, excessive total ammonia nitrogen is a water pollution problem
because it is a source of nitrogen. Although some amount of nitrogen is necessary for plant
growth, elevated amounts can inhibit plant growth. Excessive nitrogen stimulates harmful
blooms of some types of algae (phytoplankton), which in turn reduce dissolved oxygen during
algae decomposition and can lead to die-offs of aquatic animals. Elevated levels of ammonium
are also known to inhibit growth of some types of desirable estuarine phytoplankton such as
diatoms. These conditions reduce ecosystem biodiversity and stability after prolonged periods.
Harmful algal blooms also cause taste and odor problems in drinking water and cause respiratory
distress and neurological problems in human recreational users.115
One unique characteristic of the Bay Delta Estuary is that it has both excessive nutrient
loadings and low phytoplankton primary productivity. The Bay Delta Estuary is one of the least
productive tidal estuaries in the world. Between the late 1970's and 1990's phytoplankton
biomass and photosynthetic productivity declined 60% and 40% respectively. 116 Ammonium
loadings to the Bay Delta Estuary have increased since the 1980's and may be one reason why
phytoplankton biomass and productivity have decreased. Excessive nutrients are often
associated with high primary productivity and algal blooms. In the Bay Delta Estuary, however,
nutrient (ammonium) concentrations are high enough to inhibit growth of diatoms, important
algae in the food web.117
Total ammonia nitrogen sources in the Bay Delta Estuary include wastewater treatment
plants and agricultural and urban runoff containing ammonium fertilizers and animal waste. The
largest total ammonia nitrogen point sources affecting the Bay Delta Estuary are wastewater
treatment plants.118
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Total Ammonia Nitrogen and the Decline of Bay Delta Estuary Pelagic Organisms
Total ammonia nitrogen discharges to the Bay Delta Estuary are one of the potential
contributors to the long-term decline and recent collapse of pelagic organism populations and the
Bay Delta Estuary food web. The relationship between total ammonia nitrogen levels and
plunging fish populations is being actively investigated by the U.S. Geological Survey (USGS),
the State Board, the Central Valley RWQCB, the Interagency Ecological Program, academic
research groups, and some water supply agencies. Collectively, these research efforts suggest
that total ammonia nitrogen concentrations in the Bay Delta Estuary may be contributing to the
decline in pelagic fishes through one or more of the following mechanisms: (1) direct toxicity to
pelagic fishes; (2) toxicity to pelagic organism food sources; (3) increased toxicity to pelagic
organisms in the presence of other contaminants or physical conditions; and/or (4) by
contributing to trophic (ecosystem) food web changes that negatively impact resource
availability for pelagic species.119
Total ammonia nitrogen levels observed in the Bay Delta Estuary may be directly toxic to
pelagic species, such as delta smelt, and their food sources. Increases in total ammonia nitrogen
loadings to the Bay Delta Estuary are correlated with decreases in fish120 and copepod
populations;121 however, the relative contribution of total ammonia nitrogen versus other
variables (hydrologic modification, water exports, invasive species, other contaminants) to the
pelagic organism decline is unclear.
Completed toxicity investigations on delta smelt suggest that ambient total ammonia
nitrogen concentrations present in the Bay Delta Estuary do not cause acute toxicity in delta
smelt.122 Chronic toxicity conditions for delta smelt potentially exist when pH is greater than
8.0;123 however, the Central Valley RWQCB reports that pH levels in the Delta do not often
exceed 8.0.124
Ambient total ammonia nitrogen levels in the Bay Delta Estuary may be contributing to
acute and chronic toxicity in copepods, an important pelagic fish food source. Ten percent
mortality was observed in copepods at ambient Bay Delta Estuary concentrations, indicating the
potential for acute total ammonia nitrogen toxicity.125 Preliminary experimental data show a
negative effect on copepod reproduction and survival rates at ambient ammonia concentrations
commonly observed in the Bay Delta Estuary.126
The toxic effect of total ammonia nitrogen on pelagic species and food sources may occur
at lower concentrations than established toxicity endpoints when present with other contaminants
or due to differences between toxicity testing and exposure in natural environments. Multipollutant experiments show that copepods may be considerably more sensitive to total ammonia
nitrogen concentrations in the presence of copper and pesticides.127 Methods for establishing
toxicity end points use delta smelt larvae reared in hatcheries that may be healthier and less
vulnerable to pollutant exposures than delta smelt larvae reared in the Bay Delta Estuary exposed
to a mixture of pollutants from the start of their life cycle. Similarly, toxicity identification
experiments for individual species generally use non-swimming fish even though there is
evidence that swimming, unfed fish may be several times more sensitive to ambient ammonia
levels than laboratory exposures.128
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Abundant nitrogen from increased ammonium discharges into Bay Delta Estuary waters
may be a significant variable contributing to changes that negatively impact the food supply for
pelagic organisms. The Bay Delta Estuary is characterized by some of the lowest photosynthetic
(primary) productivity by phytoplankton in tidal systems globally. Phytoplankton productivity is
the food supply for higher trophic level pelagic organisms. Ammonium loadings and other
stressors to the Bay Delta Estuary have increased since the 1980's while phytoplankton biomass
and productivity have decreased. Ammonium concentrations that inhibit phytoplankton growth
rates are frequently present in the Bay Delta Estuary129 along with multiple other stressors, such
as high filtering rates from introduced clams, hydromodification, and presence of other
contaminants that affect food web biomass and composition.130
The phytoplankton community in the Bay Delta Estuary has changed from one dominated
by diatoms to one dominated by blue-green algae and flagellate phytoplankton species.131
Diatoms were the primary food item for the calanoid copepod Eurytemora affinis, an important
food source for pelagic fish.132 Copepods prefer diatoms over blue-green algae and flagellates133
potentially because diatoms are more nutritious, containing greater amounts highly unsaturated
fatty acids than blue-green algae,134 and calanoid copepods cannot capture small particles such as
nutritionally rich nanoflagellates.135
The long-term decrease in phytoplankton biomass coupled with the change from a
diatom-dominated community to blue-green algae and flagellate-dominated community
represents a reduction in quality and quantity at the base of the food web that may affect fish
populations. Diatoms are food for copepods; copepods are food for forage fish and other pelagic
species; forage fish are food for both native and non-native fish species. As diatom biomass
declined, so did some populations of copepods and crustaceans.
Increased loadings of total ammonia nitrogen to the Bay Delta, along with other
variables, may contribute to the reduction of pelagic food sources and subsequently pelagic fish
populations by supporting the growth of blue-green algae and suppressing growth of diatoms.
Long-term population declines of Bay Delta Estuary pelagic fishes are correlated with long-term
increases in wastewater effluent and ammonium loadings to Bay Delta Estuary waters.136
Flagellates and blue-green algae may out-compete diatoms by preferentially using nitrogen in the
form of ammonium,137 while diatoms more easily use nitrogen in the form of nitrate.138 Ambient
ammonium levels in the Bay Delta Estuary inhibit diatom uptake of nitrate, suppress diatom
growth, and prevent spring time diatom blooms that support higher trophic level pelagic
species.139 Phytoplankton composition and declining pelagic fish populations are also correlated
with Bay Delta Estuary flows and water temperature.140
A recent important change in the Bay Delta Estuary food web composition is the increase
in abundance of toxic blue-green algae, Microcystis aeurginosa (Microcystis). Blooms of
Microcystis were first observed in 1999 and have quickly spread throughout the central and
southern Delta. Microcystis exists as an algae layer on the water surface that impairs recreation
activities, reduces dissolved oxygen, causes taste and odor problems in drinking water and
toxicity problems in fish. Microcystin, the toxin produced by Microcystis, promotes tumors in
fish, has been measured in phytoplankton, zooplankton, and fish tissue in the Bay Delta Estuary,
and may be negatively impacting the health of striped bass and other Bay Delta Estuary fish. 141
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Estuarine fisheries may be impacted by Microcystis through direct toxicity from microcystin
and/or indirectly through food web impacts from degraded nutritional value. Microcystis blooms
are occurring with increasing frequency in the Bay Delta Estuary.142 Some data show positive
correlations between ammonia loadings to the Bay Delta Estuary and Microcystis abundance and
distribution.143 However, other research shows that high water temperature and stream flow has a
stronger relationship with Microcystis cell density than nutrient loadings to the Bay Delta
Estuary.144
b. Regulatory Status
i. Water Quality Standards
Water Quality Control Plans are written by the Water Boards and contain the state and
region‘s applicable water quality standards, which are composed of designated uses and narrative
or numeric criteria for regulated pollutants. Neither the State Board nor the Central Valley
RWQCB has adopted narrative or numeric criteria specifically for total ammonia nitrogen, unionized ammonia or ammonium. They do, however, contain narrative toxicity criteria that
prohibit concentrations of toxic substances that cause acute or chronic toxicity to aquatic life.
The San Francisco RWQCB adopted numeric criteria for un-ionized ammonia concentrations
(0.025 mg/L annual median) but the San Francisco Bay Water Quality Control Plan does not
have numeric or narrative criteria for total ammonia nitrogen or ammonium.145
EPA publishes and periodically updates its recommended aquatic life water quality
criteria to reflect the latest scientific knowledge. These criteria are a guide for states, territories,
and tribes to develop water quality standards and a foundation for controlling discharges of total
ammonia nitrogen into waterways. The 1999 EPA Aquatic Life Ambient Water Quality Criteria
for Ammonia – the most recent final recommended criteria for ammonia – identifies the chronic
limit for total ammonia nitrogen as 1.3 mg/L (measured by milligrams of nitrogen per liter of
water at pH 8.0 and temperature 25 degrees Celsius).146 The acute limit is 5.6 mg/L under the
same test conditions. 147 Monitoring data indicate that Sacramento River and Bay Delta Estuary
total ammonia nitrogen concentrations are below the 1999 EPA-recommended numeric water
quality criteria for ammonia.148
Recent independent investigations in the Bay Delta Estuary raise the possibility that the
1999 EPA ammonia criteria may not be protective of pelagic species in the Bay Delta Estuary.
The lethal concentration of total ammonia nitrogen for two copepod species, Eurytemora affinis
and Psuedodiaptomus forbesi (an important pelagic fish food sources) occurs at or below the
calculated 1999 EPA ammonia criteria, and the estimated chronic criterion concentration for
these copepods is below the 1999 EPA chronic ammonia criteria.149 A study at the University of
California concluded that the chronic 1999 EPA ammonia criteria may not be protective of delta
smelt because the lethal concentration of un-ionized ammonia for delta smelt is approaching the
chronic criteria at high pH (8.3).150 This study may not be conclusive in the Bay Delta Estuary
because the Central Valley RWQCB found that pH values above 8.0 are rare in the Sacramento
River downstream of the Sacramento Regional Wastewater Treatment Plant (WWTP).151
EPA proposed to update the recommended Ammonia Aquatic Life Criteria on December
20, 2009. The proposed acute limit is 2.0 mg/L (25 degrees Celsius, pH 8.0, mussels present);
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the proposed chronic limit is 0.26 mg/L (25 degrees Celsius, pH 8.0, mussels present.) 152 Once
final, the updated EPA criteria are not effective in California until the Water Boards adopt them
as a change to their Basin Plans, the Water Boards use the updated criteria in effluent limitations
in permits for point source discharges, or the EPA promulgates the updated criteria as a water
quality standard for California.
It is unclear whether total ammonia nitrogen levels in the Bay Delta Estuary would meet
or exceed the proposed 2009 Ammonia Aquatic Life Criteria. A Central Valley RWQCB field
study shows that ambient ammonia concentrations measured in the Bay Delta Estuary between
March 2009 and February 2010 did not exceed the proposed 2009 chronic ammonia criteria.153
Contrary information submitted to the Central Valley RWQCB suggests that total ammonia
nitrogen concentrations immediately outside of the Sacramento Regional WWTP mixing zone
would have exceeded the proposed 2009 criteria 21 per cent of the time between 2007 and 2008
and 41 per cent of the time in 2009.154
ii. Point Source Ammonia Discharges
Regulating point source discharges of total ammonia nitrogen is a major component of
the water quality regulatory approach in the Bay Delta Estuary. The Water Boards directly
control point sources of total ammonia nitrogen through ammonia effluent limits in NPDES
permits. In the absence of numeric ammonia criteria, these permits are generally designed to
meet the narrative toxicity criteria. NPDES permit limits for ammonia are site-specific and are
based on the 1999 EPA Aquatic Life Ambient Water Quality Criteria for Ammonia, the narrative
toxicity criteria, effluent ammonia concentrations from the discharge source, concentration of
total ammonia nitrogen in the receiving water body, and available dilution.
The major ammonia point sources affecting the Bay Delta Estuary are publicly owned
treatment works (POTWs). The table below shows the permit status of these facilities. The two
largest POTWs discharging treated sewage to the Bay Delta Estuary are the Sacramento
Regional WWTP and the Stockton Regional Wastewater Control Facility (WWCF). Sacramento
Regional WWTP is the largest wastewater discharge in the Bay Delta Estuary with an average
dry design flow of 181 million gallons per day. The Sacramento Regional WWTP is the greatest
source of ammonia/ammonium loading to the Bay Delta Estuary, discharging approximately 14
tons of ammonia/ammonium per day to the Sacramento River.155
The Central Valley RWQCB recently issued a new NPDES permit to the Sacramento
Regional WWTP changing the ammonia effluent limits and requiring tertiary treatment and
nitrogen removal.156

27

Major Ammonia NPDES Discharges in and near Delta157

NPDES Permit

Discharge
Design Flow
(million
gallons/day)

8/1/2005

R5-2000-0811

181

S

none

12/23/2014

R5-2008-0154

55

T

5

3/31/2012

R2-2007-0008

53.8

S

none

Fairfield-Suisun WWTP

5/31/2014

R2-2009-0039

17.5

S

2

Vallejo Sanitary Flood Control District
WWTP

9/30/2011

R2-2006-0056

15.5

S

none

4/1/2013

R5-2008-0055

15

S

1.3

City of Woodland Water Pollution
Control Facility (WPCF)

3/27/2009

R5-2009-0010

10.4

T

0.8

City of Manteca WPCF

10/1/2014

R5-2009-0095

9.9

T

1.4

Tracy WWTP

5/1/2014

R5-2008-0086

9

S

1.3

City of Lodi, White Slough WPCF

9/1/2012

R5-2007-0133

7

T

1.3

Mountain House WWTP

5/1/2012

R5-2007-0039

5.4

T

1

12/31/2012

R5-2008-0087

5

T

0.8

City of Benicia WWTP

3/1/2008

R2-2008-0014

4.5

S

35

Ironhouse Sanitary District WWTF

4/1/2013

R5-2008-0057

4.3

T

1.1

UC Davis Main WWTP

12/1/2013

R5-2008-0183

3.6

T

Mt. View Sanitary District WWTP

5/17/2010

R2-2006-0063

3.2

S

1/1/2009

R5-2004-0001

3

T

3.5

11/30/2013

R5-2008-0179

2.1

S

4.64

Permit
Expiration
Date

Facility Name
Sacramento Regional Wastewater
Treatment Plant (WWTP)
Stockton
Regional
Control Facility (WWCF)
Central Contra
District WWTP

Costa

Sanitation

Brentwood WWTP

Discovery Bay WWTP

Ammonia
Effluent
Limit
(mg/L)

Wastewater

Easterly WWTP

City of Galt WWTP

Treatment
Level
Secondary (S)
or Tertiary (T)

1. Effluent limit at ph 8.0, T 26 deg C with salmonids present
2. Effluent limit at pH 7.1, T 22 deg 30 day average/
3. Effluent limit seasonal 0.75 mg/L 1 May – 31 Oct, 1.11 1 Nov – 30 April.
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3

0.75

8
2

1

The Stockton Regional WWCF discharges have an average dry design flow of 55 million
gallons/day, approximately one third the size of the Sacramento RWTP. The Stockton Regional
WWCF was upgraded to include treatment processes that remove ammonia because it could not
meet the ammonia effluent limits established in its 2002 NPDES permit.158 The upgraded
Stockton Regional WWCF is operating and significantly reducing ammonia in the treated
effluent.159
iii. Nonpoint Source Ammonia Discharges
Potential nonpoint source discharges of total ammonia nitrogen into the Bay Delta
Estuary include runoff from livestock waste, onsite waste water treatment systems (septic tanks)
and runoff containing agricultural and urban fertilizer. There is limited information available
about the volume of nonpoint sources of ammonia in the Bay Delta Estuary. A recent evaluation
of nutrient loading to the Bay Delta Estuary by the Central Valley RWQCB suggests that the
Sacramento Regional WWTP is the primary source of nitrogen to the Bay Delta Estuary
downstream of the effluent discharge point from March 2009 to February 2010. 160
This
suggests a limited contribution of total ammonia nitrogen from nonpoint sources.
c. Request for Public Comment
Many activities discussed in this notice are already the subject of a formal or informal
rulemaking process conducted by either EPA or a related state or federal agency. Nothing in this
notice is intended to supersede those ongoing processes, nor does this notice constitute a decision
under any of those processes. If commenters have submitted material in connection with those
other processes that is believed to be relevant to the issues raised in this notice, the commenter
may either reference the earlier submission (if it was submitted to EPA), attach the earlier
submission (if it was submitted to a different agency), or, if appropriate, provide a link to the
material online.
Please provide the reason(s) for answers to the following questions and scientific, policy,
and/or legal information with citations that support your comments.
1. What, if any, information is available on the sources or impacts of total ammonia nitrogen
in the Bay Delta Estuary that is not reflected or cited above?
2. Is there any information available that suggests site-specific water quality standards for
total ammonia nitrogen in the Bay Delta Estuary may be more effective than current
standards due to unique hydrological, chemical, biological, or physical conditions?
3. What information is needed to determine effective site-specific water quality standards for
total ammonia nitrogen, including narrative or numeric criteria?
4. What information is available on nonpoint sources of total ammonia nitrogen and how
they may most effectively and efficiently be controlled?
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3. Selenium
a. Aquatic Resource Issues
Selenium is a naturally occurring element that, when mobilized in the environment and
transformed to organic, bioavailable forms, is highly bioaccumulative.161 Although selenium is a
micronutrient, it is highly dose-sensitive and can be toxic to organisms at very low levels of
chronic exposure.162 Selenium toxicity in fish and wildlife reduces reproductive success through
effects that lower embryo survival, such as deformed growth (teratogenesis).163 In California,
the damaging consequences of toxic levels of selenium first came to public attention in the 1980s
when deformed waterfowl were discovered at Kesterson Reservoir in the San Joaquin Valley.
Subsequent research has substantially advanced understanding of selenium sources and
mobilization in the Bay Delta Estuary, the processes through which selenium enters and builds
up in the ecosystem, and the effects of selenium on different species. In particular, this science
points to the role of site-specific conditions, such as hydrology, geochemistry, food web, and
species characteristics in determining risk to aquatic life and wildlife. 164 The new information
raises significant questions as to whether the existing regulatory regime adequately protects
aquatic life and wildlife.165
Selenium is naturally present in certain soils of marine origin and can enter the
environment when precipitation introduces the selenium-bearing deposit to water.
Environmental problems with selenium typically occur when large amounts are mobilized
through human activities such as irrigation, mining or processing of organic fuels. Once
converted to an actively bioavailable form, selenium tends to stay in a bioavailable form – a
characteristic that contributes to build up in the environment over time.166 Selenium has several
dissolved forms (notably selenate, selenite and organo-selenide) that differ in transformation
rates and bioavailability. The least bioavailable form, selenate, can be reduced by organisms to
selenite and then incorporated into cells as organo-selenium.
Aquatic food webs can be particularly efficient in taking up selenium and transferring it
up the food web. At the base of the food web, microorganisms such as bacteria and algae take in
and assimilate selenium from ambient water. Since biotic exposure to selenium occurs through
diet, rates of exposure are affected by concentrations in species‘ food sources. Some prey
species bioaccumulate selenium more efficiently than others. For example, Corbula amurensis,
an introduced clam that occurs from San Pablo Bay through Suisun Bay and Marsh and the
central and southern Delta, accumulates selenium at roughly three times the rate of supplanted
native clam species.167 As a result, predator species that feed on Corbula, such as diving ducks
(scaups and scoters) and white sturgeon, suffer high exposure to bioaccumulated selenium. In
contrast to the Delta-dwelling white sturgeon, green sturgeon are more sensitive to selenium but
spend less time in the Bay and Delta waters; compared to white sturgeon, green sturgeon spend
more time in marine waters and also upstream of the Delta in the Sacramento River. 168 In
addition to duration of exposure, timing of exposure relative to sensitive life stages can be a
factor in impacts. For example, concerns have been expressed about the possibility that juvenile
salmon, which use the Delta and San Joaquin River, might be sensitive to selenium.169
Biological variables, such as species sensitivity to selenium and preferred habitat and
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diet, are among the reasons that water column concentration of selenium is not in itself a reliable
indicator of exposure. Differences in hydrologic conditions and associated water chemistry also
affect the degree to which selenium accumulates at a given site. Where waters are relatively still
and flushing is limited (lentic systems), conditions promote build-up of the more bioavailable
forms of selenium such as selenite. In flowing rivers or streams (lotic systems) both the flushing
function of flows and the typical form of selenium (selenates) limit uptake.
The main controllable sources of selenium in the Bay Delta Estuary are agricultural
drainage (generated by irrigation of seleniferous soils in the western side of the San Joaquin
basin) and discharges from North Bay refineries (in processing selenium-rich crude oil from the
southern San Joaquin Basin). Both the San Joaquin River and North Bay selenium loads have
declined in the last 15 years in response to, first, a control program in the San Joaquin Grasslands
area, and, second, NPDES permit requirements established for refineries in the late 1990s.170
The annual loads of selenium (mostly as selenate) entering the Bay Delta Estuary from the San
Joaquin and Sacramento rivers vary by water year (that is, by flow), but dissolved selenium
loadings averaged 2,380 kg/year from the San Joaquin and 1,630 kg/year from the Sacramento in
the 1990-2007 period.171 The Sacramento River selenium concentration, however, is essentially
at background levels (.06 +/- .02 micrograms/L), without evidence of significant controllable
sources.
Pollutant loading, transport, and residence time in the Bay Delta Estuary could change
appreciably as a result of actions that are under consideration or being implemented. These
actions include increases in San Joaquin River flows to restore the river and salmon runs,
changes in water supply conveyance and related channel flow in the Bay Delta Estuary, and
habitat restoration projects within the Bay Delta Estuary. San Joaquin River restoration or other
flow augmentation programs could change the capacity of flows to mobilize and transport
selenium-rich water and suspended sediments into the Bay Delta Estuary. Within the Bay Delta
Estuary, exposure to selenium could increase in planned restoration habitats such as wetlands
and floodplains. Thus, while the actions may have beneficial ecosystem and/or water supply
objectives, there is some risk of exacerbating the impacts of selenium unless corrective measures
are taken.
b. Regulatory Status
i. Water Quality Standards
EPA promulgated ambient water quality criteria for selenium in the Bay Delta Estuary
and watershed through the National Toxics Rule (NTR) in 1992. The National Toxics Rule
values are reiterated in the California Toxics Rule, issued by EPA in 2000.172 Subsequently, the
California Toxics Rule and Water Boards‘ Basin Plan amendments have established consistent
values for aquatic life. The applicable chronic aquatic life criterion (5 micrograms/L chronic
exposure (four day average) measured as a water column concentration) is used more frequently
than the acute value.173 In the Grasslands waterways and Salt Slough, a more protective chronic
value of 2 micrograms/L applies in consideration of sensitive listed species. The lentic
conditions of water in the marshes were also a factor in setting these site-specific objectives.174
The existing criteria for waterbodies listed in the table below, ―
Current Water Quality
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Standards,‖ refer to longer-term (chronic) and short-term (acute) exposure of aquatic life to
selenium. The numbers represent water column concentrations of dissolved selenium and
suspended particulates. All criteria listed below are set for aquatic life. The more stringent
criteria in the Grasslands marshes and nearby areas are intended to protect threatened and
endangered species.
Current Water Quality Standards
LOCATION
San Francisco Bay,
including Suisun Bay and
Marsh; Delta
San Joaquin River from
Merced River to Vernalis
Mud Slough;
San Joaquin River from
Sack Dam to Merced River
Grasslands marshes;
Los Banos State WMA;
San Luis NWR; Salt Slough

CRITERIA
(Chronic)
(Acute)

REGULATORY ACTION

5 microg/L – 20 microg/L – National Toxics Rule – 1992
4 day average
1 hr max
5 microg/L – 12 microg/L – Cent. Valley Region Basin Plan – 1996;
4 day average
max
National Toxics Rule – 1992 (chronic
instantaneous
only)
5 microg/L – 20 microg/L – Cent. Valley Region Basin Plan – 1996;
4 day average
max
National Toxics Rule – 1992
instantaneous
2 microg/L – 20 microg/L – Cent. Valley Region Basin Plan – 1996
monthly mean max
instantaneous

The current selenium standards lack criteria specific to water-dependent wildlife,175 do
not account systematically for differences in the physical and chemical characteristics of
waterbodies (e.g., lentic versus lotic water)176 and use a measure (water column concentration,
determined through dose-response tests) that is not a consistent indicator of exposure and
environmental risk, because it fails to account for variables such as food web characteristics177.
Water column values developed in a dose-response methodology, for example, do not take into
account the relative efficiency of food webs in concentrating selenium. An ‗efficient‘ food web
would be one involving a selenium-sensitive species with a diet including a seleniumconcentrating species (e.g., the clam, Corbula). Over the last decade EPA has been working
with other agencies to expand the scientific knowledge of selenium and update regulatory tools.
Establishing a framework for regulating selenium that integrates protective requirements
and implementation across a diverse watershed is challenging. For example, standards set to
protect designated uses in lotic (flowing) systems may not protect downstream designated uses in
a different environment in terms of hydrology, water chemistry, and food web relationships.
Higher river flows can function to transport large, albeit dilute, loads of selenium that settle in
quieter downstream locations susceptible to food web uptake. Recently presented data on
concentrations of selenium in North Bay clams, which do not show a clear-cut decline in
selenium despite reductions in water column concentrations in San Joaquin River water entering
the Bay Delta Estuary, suggest that more information is needed to determine the relationship
between river inputs and processes in the downstream environment that affect biotic uptake.178
Several efforts are underway to revise and expand standards for selenium in the Bay
Delta Estuary. At the national level, EPA plans to propose Clean Water Act Section 304(a)
selenium guidance criteria for aquatic life for freshwater. The guidance criteria will include
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chronic values only, and will distinguish between flowing and standing waters. These guidance
criteria will form the basis for adopting protective water quality standards expressed as tissue
concentration of selenium in fish egg or ovary and a corresponding water column concentration,
where tissue concentration data are not available. Concentrations in tissue, such as bird eggs or
fish tissue, better indicate actual exposure and, in combination with food web information,
provide a basis for deriving site-specific numeric water column values.
The revised national guidance criteria will be supplemented by regional efforts. EPA
Region 9, in conjunction with the USGS, USFWS, and NMFS, and pursuant to its obligations
under the ESA, is developing criteria to protect threatened and endangered wildlife species,
aquatic-dependent species and aquatic life in California. The first phase of this effort addresses
the San Francisco Bay and Delta. It uses data on affected species and relies on the PresserLuoma ecosystem-based model, a model that accounts for food web processes and site-specific
conditions. 179 This phase is scheduled for completion in 2011, followed by a second phase for
statewide criteria (including the San Joaquin River and its tributaries).
ii. TMDLs and Implementation
North San Francisco Bay, a three-mile reach of the San Joaquin River between Mud
Slough and the Merced River confluence (downstream), and the six-mile reach of Mud Slough
North downstream of the San Luis Drain are each listed as impaired for selenium. 180 These
Clean Water Act listings, which appear in the 2010 Integrated Report, are based principally on
evidence of ambient selenium exceeding concentration-based standards.181 Reductions in
selenium discharges from agriculture in the San Joaquin Basin have been a major factor in
meeting water quality objectives in the San Joaquin River between the Merced and Vernalis.
Based on this evidence, the State Board recently declined to list this section of the River but
retained the listing for selenium impairment in the reach with lower flow between Mud Slough
and the Merced River.182 Delta waters are not considered impaired for selenium at the present
time, largely on evidence of water column concentrations.
North Bay
Compliance with NPDES permit requirements by the oil refineries that discharge
selenium in the North Bay has led to reduced loads and shifted the form of discharge towards
selenate, rather than selenite.183 Estimates of selenium loadings prior to improvements required
in 1998 are in the range of 1700-2900 kg/year; improved wastewater treatment post-1998 has
reduced loadings to an estimated 200 to 550 kg/year.184 In March 2010, the San Francisco
RWQCB amended four refinery permits, setting limits for total selenium, with a range from 3450 micrograms/L maximum daily, and 33-42 micrograms/L average monthly. The limits are
based on a 10:1 dilution credit, with reference to the 5 microgram/L NTR criterion.185 The
permit for a fifth refinery was amended in late 2009 to require similar limits.
These point sources are also incorporated into a TMDL being developed for selenium in
the North Bay. The San Francisco RWQCB began work on the TMDL in 2007 and is now
coordinating the schedule and completion date with the forthcoming EPA wildlife criteria and
aquatic life guidance criteria. While there are some nonpoint sources within the North Bay
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watersheds, the two major anthropogenic sources of North Bay selenium are the point source
refineries and agricultural drainage from the San Joaquin Basin.
San Joaquin Grassland Bypass Project
The Grasslands Bypass Project, located west of the San Joaquin River and spanning the
boundary between Merced County on the north and Fresno County to the south, is the current
focus for implementation of selenium controls in the San Joaquin Basin. This 97,000-acre area
is the northern portion of the much larger drainage problem area (730,000 acres total) described
in the federal document, San Luis Unit Drainage Feature Reevaluation.186 The watershed
affected by the Grasslands Bypass Project encompasses both irrigated agriculture and extensive
private and publicly managed wetlands. Begun in 1995, the Project is significant because it
includes most of the lands that discharge subsurface drainage to the San Joaquin River and Bay
Delta Estuary.187
The Grasslands Bypass Project is designed to achieve immediate protection of sensitive
wetlands by routing agricultural drainage water away from this habitat into the federal San Luis
Drain (a lined drainage canal) and from there into Mud Slough. Six miles downstream of this
discharge point, Mud Slough enters the San Joaquin River at a reach with typically low flows.
Over time, selenium load reductions implemented by the Grasslands drainers are intended to lead
to fully meeting water quality objectives for all waters, including Mud Slough and the San
Joaquin River.
Three TMDLs, adopted between 1999 and 2002, are being implemented through the
Grasslands Bypass Project.188 The regulatory framework laid out in the Basin Plan (and
reinforced by conditions in a Waste Discharge Requirement) sets immediate compliance for the
marshes and Salt Slough (2 ppb, monthly mean) and allows a longer period to meet existing
standards for Mud Slough and the River (5 ppb, 4 day average).189 Some of the implementation
framework is also provided in an Agreement for use of the Drain that has been negotiated
between the U.S. Bureau of Reclamation (USBR) and the Delta-Mendota Water Authority.190
Implementation through drainage re-routing and reduction of selenium loads has resulted
in meeting water quality objectives in the wetlands and Salt Slough and a 130 mile stretch of the
San Joaquin River. Between 1996 and 2007, relying largely on control measures such as
reduced water application, water conservation, and water recycling and use on salt tolerant crops,
the project managers have reduced selenium loading to surface waters by approximately twothirds.191 The Project has not, however, achieved the load reductions needed to fully meet the
objectives by the compliance date of October 2010 set by the Central Valley RWQCB. During
the 15-year project period, the project managers have tested various technologies beyond on-site
drainage management to meet selenium load-reduction targets but recently reported to the
Central Valley RWQCB that full success in meeting the October 2010 date was hampered by
delays in expected state funding assistance and technical difficulties with treatment
technologies.192 In a request to the State to extend the compliance period until 2019, the project
managers expressed intent to introduce drainage treatment and disposal technologies that would
result in eliminating discharges to the San Joaquin River, provided the funding and treatment
technology issues are resolved. In approving this extension, the Water Boards emphasized that
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the Project is subject to a prohibition of discharge in 2019. Additionally, the project managers
were directed to submit a progress report by January 2013 that includes a plan for compliance
with the discharge prohibition and water quality objectives, even if drainage treatment is not
found to be a feasible solution.193
Controlling selenium, once mobilized, is problematic. Feasible techniques for removal
from the biotic system are not evident. Various approaches to removing selenium from water
have been tested since Kesterson (e.g., use of algae or bacteria to remove selenium from water,
resulting in bioavailable forms that can pose a disposal problem). Currently, membrane
technologies (reverse osmosis) are also being investigated.
The amount of selenium stored in the San Joaquin Basin is such that contamination in the
Basin and Delta can be expected for years - possibly centuries.194 Unlike contaminants that can
be readily reduced by ending use, selenium is now so widely distributed through the groundwater
of the west side of the San Joaquin Basin that it can continue to be a problem even with efficient
agricultural irrigation and drainage activities. The situation suggests a need for sustained
management and regulatory strategies, as well as a continued commitment to research and
assessment.195
c. Request for Public Comment
Many activities discussed in this notice are already the subject of a formal or informal
rulemaking process conducted by either EPA or a related state or federal agency. Nothing in this
notice is intended to supersede those ongoing processes, nor does this notice constitute a decision
under any of those processes. If commenters have submitted material in connection with those
other processes that is believed to be relevant to the issues raised in this notice, the commenter
may either reference the earlier submission (if it was submitted to EPA), attach the earlier
submission (if it was submitted to a different agency), or, if appropriate, provide a link to the
material online.
Please provide the reason(s) for answers to the following questions and scientific, policy,
and/or legal information and citations that support your comments.
1. What, if any, additional information is available to better characterize selenium sources,
loadings and impacts within the watershed of the Bay Delta Estuary?
2. What data, studies, and analytical techniques (for example, models) could be used to
improve our understanding of the physical processes, including surface-groundwater
interactions, controlling selenium mobilization and transport to and within the Bay Delta
Estuary?
3. What data are needed to track selenium impacts in the Bay Delta ecosystem as currently
configured, and to evaluate potential impacts of selenium under changed flow and transport
conditions into and within the Delta?
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4. Are there additional selenium control methods or programs that should be considered for
reducing selenium inputs and impacts?
4. Pesticides
a. Aquatic Resource Issues
General Information
Pesticides are any substance or mixture of substances intended for preventing, destroying,
repelling, or mitigating pests. They include products such as insecticides, herbicides, fungicides,
rodenticides, piscicides, and antimicrobials. Pesticides are applied indoors and outdoors to
structures and landscapes, in urban, suburban and agricultural areas. They are used to control
disease-causing or other harmful organisms, including rodents, insects, and weeds that threaten
crops and property. Pesticides can, however, present a risk to human health and the environment
because they are designed to adversely affect living organisms.196
Pesticides can cause water quality problems when they are deposited into aquatic
environments where they are potentially toxic to non-target organisms. Pesticides may be
transported to aquatic sites long distances from application areas by precipitation and overland
flow, irrigation runoff and return flow, POTW and stormwater discharges, and atmospheric drift.
The USGS National Water Quality Assessment Program analyzes surface waters throughout the
United States for pesticides and found that 100% of streams examined contained at least one
pesticide; more than 56% of surface water samples contained one or more pesticides in
concentrations exceeding aquatic-life benchmarks.197
Pesticides in the Bay Delta Estuary
More than twenty years of water quality monitoring show pesticides present in
California‘s Central Valley waterways, including the Bay Delta Estuary, at concentrations that
affect aquatic ecosystems.198 The Central Valley RWQCB measured insecticides in irrigation
return flows and receiving waters and established a connection between elevated pesticide levels
and toxicity events in the Sacramento and San Joaquin Rivers and the Bay Delta Estuary
beginning in the late 1980‘s. This work documented many toxicity events related to pesticide
loadings including: (1) toxicity to striped bass (Morone saxatilis) larvae, local invertebrate
(Neomysis mercedis) and standard test invertebrate (Cerodaphnia dubia) in the Sacramento
River during 1987-1990 from rice irrigation return flows;199 (2) invertebrate toxicity along a 43mile stretch of the San Joaquin River about 50% of the time between 1988 and 1990;200 (3) 3-day
and 12-day invertebrate toxicity events at two sampling locations within the Bay Delta Estuary in
1993 related to orchard insecticides;201 (4) consistent invertebrate toxicity in the mid-1990‘s
from insecticides in urban stormwater runoff that discharges directly to the Bay Delta Estuary
from Central Valley and Bay Area Cities;202and (5) multiple diazinon toxicity events in the San
Joaquin River at Vernalis, Sacramento Slough, and Orestimba Creek during January and
February of 1996 and 1997.203 Algal toxicity was also observed as a result of herbicides in
combination with elevated copper and zinc.204 More recent research documents toxic conditions
for invertebrates caused by pyrethroid pesticides on a 30 km stretch of the American River, a
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tributary to the Sacramento River and Bay Delta Estuary, in the winter of 2009 from urban
stormwater discharges.205 The majority of this toxicity was attributed to bifenthrin.
Aquatic habitat designated uses are impaired in all of the Bay Delta Estuary waterways
by various pesticide pollutants including: Group A pesticides (aldrin, endrin, heptachlor,
heptachlor epoxide, hexachlorecyclohexane (including lindane), endosulfan, and toxaphene),
chlordane, dieldrin, chlorpyrifos, diazinon, DDT, and unknown toxicity.206 Tributaries upstream
of the Bay Delta Estuary are also impaired for many different current-use pesticides including,
but not limited to, bifenthrin, dimethoate, dacthal, malathion, diuron, simazine, trifuluralin, and
cis-permethrin.207 In addition, pesticide investigations in the Bay Delta Estuary and upstream
tributaries indicate that the source contaminant for ―
unknown toxicity‖208 most likely involves
current-use pesticides, which have been detected in surface waters throughout the Bay Delta
Estuary (e.g., diazinon and bifenthrin).209
Sources of pesticides to the Bay Delta Estuary include urban point source (POTW and
stormwater outfalls) and agricultural nonpoint source discharges. Analysis by the Urban
Pesticide Pollution Prevention project of data from the California Department of Pesticide
Regulation (DPR) indicate that approximately half of all California pesticide use, as measured by
weight of active ingredients, occurs in urban areas.210 Examples of urban pesticide use include
indoor pest control and flea and tick shampoos and outdoor landscape and pest control
application. In the greater Bay Delta Estuary watershed211 approximately 8,430 tons (active
ingredient) of 160 different pesticides212 were applied in 2006 to control various agricultural and
urban pest problems.213 Some groups of pesticides are associated with urban usage while others
are primarily agricultural. Urban stormwater, runoff, and POTWs are the primary source of
pyrethroid pesticides, while agriculture remains the primary source of organophosphate (with the
exception of malathion) pesticides.214
Pesticides and the Bay Delta Estuary Ecosystem Collapse
The relationship between pesticide toxicity and the long-term decline and recent plunge
in pelagic fish populations is not clear.215 One evaluation reported that maximum concentrations
of measured pesticides were two to four orders of magnitude below established 96-hour LC50s
(lethal concentration at which 50% of test organisms die) for many fish.216 However, numeric
water quality criteria protective of aquatic life are usually lower than the 96-hour LC50; for
example, the Central Valley RWQCB considers one tenth of a well established 96-hour LC50 for
the most sensitive aquatic species as the daily maximum exposure to an individual pesticide
when numeric criteria and other toxicological data are not available. 217 In addition, exposure to
multiple pesticides for time frames that exceed 96 hours, coupled with other physical stressors,
may have lethal or sublethal impacts that cause or contribute to toxicity at lower concentrations
than estimated 96-hour LC50, EC50s (concentration that has a specific survival effect such as
impaired swimming for 50% of the test population), or lowest observed effect concentration.
Larval and juvenile stages of some important pelagic species, including delta smelt, occurs in the
late winter and spring overlapping with the storm season and peak concentrations of pesticides in
the Bay Delta Estuary.218 These exposures could result in direct acute and/or chronic toxicity to
pelagic fish or an indirect effect to fish populations from toxicity to prey items.
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Cellular and tissue abnormalities found in delta smelt and striped bass have been linked
with insecticide exposure and reduced growth. A 3-year exposure study of delta smelt to
pesticides in the Bay Delta Estuary spanning the years 1998 to 2000 shows that peak densities of
larval and juvenile delta smelt overlap with elevated concentrations of pesticides, and that delta
smelt are exposed to complex pesticide mixtures for a minimum of 2-3 weeks.219 Approximately
10% of delta smelt in this experiment had fragmented DNA in blood cells, an established effect
of pyrethroid pesticides and other stressors.220 Mixtures of pesticides measured in this study
contained between 2 and 14 different pesticides at each sampling site. Striped bass researchers
observed pesticides and other contaminants in striped bass eggs; brain, abdominal, and fin
lesions in more than 65% of tested juveniles; and abnormal brain, liver, and overall development
in river collected striped bass.221
Pesticide toxicity to prey may contribute to the long-term decline and recent drop in
pelagic fish populations by limiting food availability or by contributing to fish toxicity through
consumption. Some aquatic invertebrates are more vulnerable to pesticide toxicity222 and make
up a considerable portion of the diet for larval and juvenile pelagic fish.223 Invertebrate prey
items could experience toxicity during periods of peak pesticide discharges to the Bay Delta
Estuary, limiting available food for larval and juvenile pelagic fish. This is consistent with
observed decline in zooplankton densities in the freshwater portion of the Bay Delta Estuary.224
Other stressors such as declining phytoplankton primary production and excessive nutrient
loading could contribute to the zooplankton decline as well.
The two pesticide groups of recent concern and attention are organophosphates (e.g.,
diazinon and chlorpyrifos) and pyrethroids.225 Both are insecticides, designed to kill
invertebrates. Aquatic habitat designated uses are impaired in the Bay Delta Estuary due to the
Use of OP
presence of organophosphate (OP) pesticides diazinon and chlorpyrifos.226
227
pesticides has been replaced in the urban market with pyrethroid pesticides.
Pyrethroids are
very toxic to fish and invertebrates with 96-hour LC50s generally lower than 1 part per billion
and ―
effect concentrations‖ (e.g., impaired swimming) approaching detection levels in the range
of low to medium part per trillion.228 There are many other pesticides of concern, including, for
example, herbicides and carbamates, but they have not received the recent attention focused on
pyrethroids and organophosphates.229
Interaction between Multiple Stressors
The diversity and high volume of pesticides applied in the San Francisco Bay watershed
that eventually emerge in the Bay Delta Estuary raise the possibility of interactive toxicity from
complex pesticide mixtures and/or pesticides interacting with other chemical, physical, or
biological stressors. Interactions of greatest concern are additive and greater than additive
responses. Additive responses increase toxic conditions by an amount that is approximately
equal to the summation of the toxicity elicited from individual stressors. Greater than additive
responses increase toxic conditions by an amount greater than the summation of the toxicity
elicited from individual stressors. Additive and greater than additive relationships result in toxic
responses in aquatic organisms at lower contaminant concentrations than produced by exposure
to individual contaminants.
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Many studies identify interactive effects between pesticides and a resulting increase in
toxicity to aquatic organisms. Additive toxicity to organisms produced by exposure to binary
combinations of OP insecticides,230 herbicides,231 and carbamate/OP pesticides232 has been
demonstrated in species and pesticides that commonly occur in the Bay Delta Estuary and its
tributaries. Greater than additive toxicity to aquatic organisms has also been demonstrated with
OP and pyrethroid combinations233 and OP and herbicide (atrazine and cyanizine) combinations
that commonly occur in the Bay Delta Estuary.234
Data Gaps
Data gaps are substantial regarding pesticide use, sources, toxicity, and contribution to
the Bay Delta Estuary ecosystem collapse. It is difficult to accurately estimate source
contributions of land-based pesticide applications due to an incomplete record of pesticide use,
inadequate water quality monitoring data and the diversity of current-use pesticides.235 DPR
collects information on pesticide use that is more detailed than required by most other states;
nonetheless, an estimated 70% of pesticide use does not require reporting (e.g., home and garden
use).236 Information documenting the concentration of pesticides in waterways does not exist for
many pesticides. One evaluation reported that less than half of the 160 different pesticides
documented in the Bay Delta Estuary watershed are analyzed in water quality monitoring
programs.237
Established toxicity testing using individual contaminants over four days with test
organisms may not fully represent toxicity to organisms in receiving waters. Unlike organisms
in laboratory toxicity testing procedures, aquatic organisms in the Bay Delta Estuary are exposed
to multiple stressors including chemical (contaminants), physical (water exports, salinity,
temperature, turbidity) and biological (invasive species) stressors. The Central Valley RWQCB
reports that approximately 100 different pesticides have been measured in rural and urban water
bodies throughout the Central Valley.238 Potential interactive effects between contaminants
and/or physical and biological stressors are not identified by establishing toxicity endpoints for
individual pesticides in ideal laboratory conditions. In addition, observations within the Bay
Delta Estuary and Central Valley tributaries illustrate that contaminant exposure times are at
least four days and often much longer than the conventional 96-hour toxicity testing.239 Some of
these issues are addressed by research and toxicity monitoring in receiving waters and
procedures for identifying pollutants responsible for toxic response.
Finally, the relative contribution of pesticide contamination to the recent collapse in
pelagic fish populations and other ecosystem changes in the Bay Delta Estuary, such as the
decline in zoo- and phytoplankton, is not straightforward. Research summarized above indicates
that pesticide concentrations in the Bay Delta Estuary are below estimated acute toxicity
thresholds for pelagic fish, but data indicating pesticides are responsible for fish abnormalities
may be evidence of chronic toxicity causing population-level impacts to pelagic fish. There is
evidence that ambient pesticide concentrations are acutely toxic to invertebrate prey items for
pelagic fish; however, it unclear whether pelagic fish populations have declined due to food
limitation. Lastly, conventional toxicity testing generally does not capture the negative impact
on the aquatic ecosystem from multiple stressors present in the Bay Delta Estuary.240
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b. Regulation under FIFRA
Pesticide regulation under FIFRA affecting Bay Delta Estuary aquatic resources is
presently dominated by ongoing litigation involving the ESA.
In the first ESA case, Washington Toxics Coalition v. EPA,241 the plaintiffs alleged that
EPA needed to consult with the NMFS over the potential effects on West Coast salmonids of
registering 55 pesticides. This case covered salmonid watersheds in Washington, Oregon, and
California, and included the Bay Delta Estuary and its tributary watersheds. Pursuant to a
consent decree issued in 2004, EPA conducted a review of the possible effects of pesticides on
these salmonids. After determining that there may be effects on 37 of the salmonid species, EPA
initiated consultations with NMFS under Section 7 of the ESA.
Given the number of species and pesticides involved, EPA and NMFS have been
conducting the consultations in stages, grouping the pesticides into manageable sets. The first
NMFS biological opinion under this process, which considered the widely used pesticides
chlorpyrifos, diazinon, and malathion, was issued on November 18, 2008. 242 EPA responded to
the NMFS biological opinion in its letter of September 10, 2009, outlining its proposals for
restricting the use of these pesticides under FIFRA in the Bay Delta Estuary region. More
recently, on May 14, 2010, EPA committed to implement revised pesticide labeling requirements
for these pesticides, creating additional specific pesticide application limitations (buffers,
concentrations) designed to prevent the introduction of these pesticides to waterways used by
listed salmonids.243
Under the consent decree, this process of consultation will continue for each of the 37
pesticides determined by EPA to have potential adverse effects on listed salmonids. During the
pendency of these consultations, application of the named pesticides is governed by a court order
prescribing applications methods and watercourse setbacks.244
A second case involving pesticides in the Bay Delta Estuary is Center for Biological
Diversity v. EPA,245 (CBD v. EPA). In this case, the plaintiffs alleged the need for EPA to
consult under the ESA with the USFWS over the possible adverse effects on 11 listed terrestrial
and aquatic species in the greater San Francisco Bay Delta area of 75 registered pesticides.
These species include the delta smelt and the tidewater goby, species that inhabit the Bay Delta
Estuary. The two cases involve many of the same pesticides.
On May 17, 2010, the U.S. District Court issued a stipulated injunction in CBD v. EPA.
Although there are some differences, the stipulated injunction roughly followed the model of
Washington Toxics Coalition. EPA agreed to conduct initial assessments of the ingredients in
each of the 75 pesticides and, where potential effects to species are identified, consultation with
the USFWS would be carried out. Again, given the long list of pesticides and listed species
involved, the stipulated injunction breaks this process into manageable groups for evaluation.
EPA is not asking for public comment on the pesticides FIFRA litigation in this ANPR.
Those two cases are active and under judicial supervision. As a part of that litigation, the public
has had several opportunities to comment on the nature of the stipulated injunctions and the draft
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biological opinions being developed pursuant to the litigation. This information is included here
to explain how EPA is addressing pesticides in the Bay Delta Estuary under one of the two major
federal statutes regulating pesticides. Taken together, the evaluations and consultations being
prepared under the FIFRA litigation cover both the major ESA-listed pelagic fish and the ESAlisted salmonids in the Bay Delta Estuary system.
c. Regulation under the Clean Water Act
Pesticides fall within the scope of the Clean Water Act in addition to regulation under
FIFRA. The primary areas of current interest in the Clean Water Act regulation of pesticides in
the Bay Delta Estuary are: (1) developing chemical specific (numeric) water quality criteria; (2)
developing TMDLs for waters impaired by pesticides; (3) addressing agricultural pesticides; (4)
addressing pesticides in stormwater discharges through permits; and (5) issuing a general
NPDES permit for the discharge of pesticides into waters of the U.S.
i. Water Quality Standards
Water quality standards are the foundation for regulating pesticides in California under
the Clean Water Act. Water quality standards, composed of water quality criteria and designated
uses, for the Bay Delta Estuary are contained in three basin plans: San Francisco Bay Basin Plan
(SF Bay Basin Plan), San Francisco/Sacramento-San Joaquin Delta Estuary Basin Plan (Bay
Delta Estuary Basin Plan) and the Water Quality Control Plan for the Sacramento and San
Joaquin River Basins (Sacramento/San Joaquin Basin Plan). The Sacramento/San Joaquin Basin
Plan contains narrative water quality criteria for pesticides as a group of pollutants, numeric
criteria for a few individual pesticides, and narrative toxicity criteria that are relevant when
pesticides are the source of aquatic toxicity.246 The SF Bay Basin Plan contains a narrative
toxicity criteria, similar to the Sacramento/San Joaquin Basin Plan, but does not contain narrative
or numeric criteria for pesticides as a group or for individual pesticides.247 The Bay Delta
Estuary Basin Plan does not contain water quality criteria that directly regulate pesticide
concentrations.248
The State Board recently proposed statewide numeric toxicity criteria in its Policy for
Toxicity Assessment and Control. 249 The proposed numeric toxicity criteria are expressed as
statistical endpoints which represent the toxicant response that causes a given percent reduction
in a biological measurement. The proposed chronic toxicity criterion establishes an unacceptable
level of chronic toxicity consistent with the in-stream toxicant concentration at which 25% or
more of the test organisms show adverse biological effects. The proposed acute criterion
establishes an unacceptable level of acute toxicity consistent with the in-stream lethal toxicant
concentration that affects 20% or more of the test organisms. 250
There are seven elements in the narrative pesticide water quality criteria contained in the
Sacramento/San Joaquin River Basin Plan. Four of these elements are most relevant to this
ANPR and state: (1) no individual pesticide or combination of pesticides shall be present in
concentrations that adversely affect designated uses; (2) discharges shall not result in pesticide
concentrations in bottom sediments or aquatic life that adversely affect designated uses; (3)
pesticide concentrations shall not exceed those allowable by applicable antidegradation policies;
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and (4) pesticide concentrations shall not exceed the lowest levels technically and economically
achievable. When numeric criteria are not adopted for individual pesticides and other
information such as lowest observed effect and no observed effect concentrations for individual
pesticides are not available, the Central Valley RWQC uses a figure of one tenth of the 96-hour
LC50 for the most sensitive species tested as the upper limit or daily maximum for the protection
of aquatic life.251
There are two numeric criteria for individual pesticides: diazinon (0.016 micrograms/L 1day average; 0.010 micrograms/L 4-day average) and chlorpyrifos (0.025 micrograms/L 1-day
average; 0.015 micrograms/L 4-day average).252 The narrative toxicity criteria in the
Sacramento/San Joaquin River and the SF Bay Basin Plans (under ―
Population and Community
Ecology‖) generally prohibit concentrations of toxic substances that cause acute or chronic
toxicity to aquatic life.253
The Central Valley RWQCB is developing the Pesticides Basin Plan Amendment
(Pesticides BPA) to address pesticide water quality impairments including interactive effects.
Some objectives of the Pesticides BPA include identifying: (1) streams that should fully support
aquatic life in the absence of elevated contaminant levels; (2) pesticides that present the greatest
risk to aquatic life; (3) numeric metrics, including water quality criteria, that will protect aquatic
life from the interactive or individual effects of high-risk pesticides; and (4) best management
practices to prevent pesticide impacts.254
The Pesticides BPA is divided into two phases, with additional work on supporting
studies. Completed supporting studies identify twenty eight individual pesticides as having a
high overall relative risk to aquatic life, ten individual pesticides with moderate risk, 255 and draft
numeric water quality criteria for six of the high relative risk pesticides: cyfluthrin, lambda
cyhalothrin, bifenthrin, malathion, diazinon, and diuron.256 Phase I of the BPA, focused on OP
pesticides diazinon and chlorpyrifos, will include proposed water quality criteria and TMDLs for
diazinon and chlorpyrifos-impaired waterbodies. A draft staff report for Phase I is anticipated in
late 2010. Phase II will focus on developing numeric water quality criteria and TMDL
development for pyrethroid and other high-risk pesticides, and is scheduled to be completed in
late 2012.257
ii. TMDLs
The Central Valley RWQCB adopts TMDLs to address water quality impairments. The
2010 303(d) list recently adopted by the State Board identifies violations of state water quality
standards as a result of pesticide concentrations exceeding narrative and numeric criteria causing
impairments to aquatic habitat designated uses in all Bay Delta Estuary Waterways. 258 The
Central Valley RWQCB adopted TMDLs and TMDL implementation plans addressing
organophosphate pesticides in the Bay Delta Estuary and upstream watersheds and is developing
an organochlorine TMDL for the Central Valley.
These TMDLs are designed to reduce
pesticide concentrations in the Bay Delta Estuary and its upstream tributaries with the goal of
attaining water quality standards.
The draft organochlorine pesticides TMDL addresses legacy pesticides whose
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registrations were cancelled by EPA in the 1970‘s. This persistent class of contaminants is still
detected in water, sediment, and biological tissue at levels high enough to warrant listing Bay
Delta Estuary and Central Valley tributaries on the 2010 303(d) list. Organochlorine pesticides
include (but are not limited to) dichlorodiphenyltrichloroethane (DDT), aldrin, endrin,
heptachlor, hexachlorecyclohexane, and endosulfan (still in use but being phased out). The
proposed TMDL includes numeric targets for the water column, sediment, and fish tissue derived
from the existing narrative criteria.259
The Central Valley RWQCB has adopted TMDLs and TMDL implementation plans for
diazinon and chlorpyrifos in the Sacramento and Feather Rivers, Sacramento County urban
creeks, San Joaquin River, and the Sacramento-San Joaquin Delta (Bay Delta Estuary)
waterways. The diazinon and chlorpyrifos TMDLs for these waterways include wasteload
allocations for point sources and load allocations for non-point sources that address the additive
toxicity of diazinon and chlorpyrifos. Point sources are addressed by implementing effluent
limitations in NPDES permits. Agricultural pesticide sources are partially addressed through the
Central Valley RWQCB Irrigated Lands Regulatory Program (ILRP).260
iii. Regulation of Agricultural Discharge
The ILRP is part of a unique regulatory framework in California that addresses pesticide
water pollution. Historically, the Central Valley RWQCB addressed agricultural pesticide
discharges into the Central Valley and Bay Delta Estuary waters through Conditional Waivers
issued under the California Water Code. In 2003, in response to reform legislation adopted by
the State Legislature, the Central Valley RWQCB adopted a Conditional Waiver of Waste
Discharge Requirements for Irrigated Lands (renewed in 2006) and directed staff to develop
environmental documentation for a long-term Irrigated Lands Regulatory Program.261
The Coalition Group Conditional Waiver of Waste Discharge Requirements for
Discharges from Irrigated Lands is a general permit that waives the requirement for an individual
permit for entities that join a ―
coalition group.‖ Coalition groups conduct water quality
monitoring to determine the effect of member discharges on water quality. If specific water
quality problems are identified in the monitoring reports, coalition groups create management
plans and coordinate with members to implement best management practices that reduce
pesticides or other contaminant loadings to waters.262 The current Irrigated Lands waste
discharge requirement waiver for irrigated lands in the Central Valley will expire in June 2011.
It may be renewed or the Central Valley RWQCB may transition to implementation through the
proposed long-term ILRP.
The Central Valley RWQCB released a draft programmatic Environmental Impact Report
(PEIR) for the proposed long-term ILRP in July 2010 for public comment. The overall goals of
the long-term ILRP are to (1) restore and/or maintain the highest reasonable quality of state
waters considering all the demands being placed on the water; (2) minimize waste discharge
from irrigated agricultural lands that could degrade the quality of state waters; (3) maintain the
economic viability of agriculture in California‘s Central Valley; and (4) ensure that irrigated
agricultural discharges do not impair access by Central Valley communities and residents to safe
and reliable drinking water.263 The Final EIR and Central Valley RWQCB action are planned for
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2011.264
iv. Stormwater Permits
Stormwater discharges from MS4s, associated with construction activity, and associated
with industrial activity have been shown to carry pesticides to surface waters and affect water
quality.265 The current NPDES permits for these stormwater discharges, to some degree, address
the issue of pesticides in stormwater discharges, in addition to other pollutants.
In California, stormwater discharge permits are issued by the Water Boards under the
authority of the Clean Water Act. There are six individual MS4 stormwater permits potentially
affecting the Bay Delta Estuary, as well as a statewide general permit for smaller dischargers.266
Much of the area surrounding the Bay Delta Estuary is covered by one of these stormwater
permits.
The MS4 permit for Sacramento County and associated cities requires permittees to
implement a Pesticide Plan approved by the Central Valley RWQCB. The plan addresses the
permittees‘ use of pesticides including diazinon, chlorpyrifos, and other lower priority pesticides.
The permit requires implementation of Integrated Pest Management practices, public education
and outreach, and studies of local or regional sales and use of residential and commercial pest
control products potentially found in stormwater runoff.
The California Construction General Permit (CA CGP)267 was issued by the State Board
on September 2, 2009 and expires in 2014. The CA CGP requires that stormwater discharges
not contain pollutants that cause or contribute to an exceedance of any applicable water quality
objective. The CA CGP requires that all dischargers develop a sampling and analysis strategy
for monitoring pollutants that are not visually detectable in stormwater. Of significant concern
for stormwater discharges associated with construction activity are the pollutants found in
materials used in large quantities at construction sites throughout California and exposed
throughout the rainy season, in particular glyphosate (herbicide), diazinon and chlorpyrifos
(pesticides), nutrients (fertilizers), and molybdenum (lubricants). Diazinon and chlorpyrifos are
commonly used by landscape professionals and may trigger sampling and analysis requirements
if these materials come into contact with stormwater.
On December 1, 2009, EPA promulgated the final Construction and Development
Effluent Limitations Guideline and Standards (C&D ELG) which state that construction site
operators must ―
[d]esign, install, implement, and maintain effective pollution prevention
measures to minimize the discharge of pollutants. At a minimum, such measures must be
designed, installed, implemented and maintained to…[m]inimize the exposure of building
materials, building products, construction wastes, trash, landscape materials, fertilizers,
pesticides, herbicides, detergents, sanitary waste and other materials present on the site to
precipitation and to stormwater.‖268 Any new or reissued NPDES permit for stormwater
discharges associated with construction activity in California must incorporate the applicable
requirements in the C&D ELG.269
The California Industrial Stormwater General Permit270 (CA IGP) was issued by the State
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Board in 1997. The State Board noticed a draft reissuance of the Industrial Stormwater General
Permit in 2005; however no final action has been taken on the reissuance. The current permit
requires that operators reduce or prevent pollutants in stormwater discharges associated with
industrial activity and ensure that such discharges will not cause or contribute to an exceedance
of any applicable water quality standards. Additionally, the CA IGP addresses stormwater and
non-stormwater coming into contact with ―
significant materials‖ on industrial sites, defined in
the permit to include pesticides.
The stormwater permit programs described above may not cover all stormwater
discharges of concern. If EPA or California finds that other currently unregulated stormwater
discharges are contributing pollutants to waters of the U.S. or contributing to water quality
standards exceedances, EPA and/or California may require those discharges to obtain NPDES
permits through ―
residual designation.‖271 Examples of currently unregulated point source
discharges of stormwater include small MS4s currently outside urbanized areas that may not
meet the population threshold for a regulated small MS4 and stormwater discharges from
impervious surfaces, such as commercial facilities, retail centers, or residential subdivisions.
As part of its implementation of the Phase I and II stormwater regulations, California has
used its authority under 40 C.F.R. 122.35 to designate unregulated small MS4s as requiring
NPDES permit coverage.272 EPA and/or California may designate additional discharges from
unregulated MS4s to surface waters in the Bay Delta Estuary or its tributaries as necessary in
order to address the impacts of pesticides on the water quality.
Alternatively, instead of designating discharges from MS4s, EPA and/or California may
designate individual or categories of stormwater discharges for regulation under the Clean Water
Act. For example, EPA Region 1 (New England) is in the process of using the residual
designation authority under 40 C.F.R. 122.26(a)(9)(i), to designate and require an NPDES permit
for stormwater discharges from two or more acres of impervious surface in the Charles River
watershed in Massachusetts. While the Charles River residual designation and proposed NPDES
permit are not focused exclusively on the discharges of pesticides, a byproduct of regulating
stormwater discharges from developed sites will be a reduction in various pollutants, including
pesticides, discharged to surface waters. The Region 1 proposed permit includes a provision for
the proper management of landscaped areas in the watershed that includes the requirement to
―
minimize the risk that any landscaped pervious surfaces will contribute pollutants to stormwater
discharges from the [site]…[a]t a minimum, this shall include assuring the proper storage, use,
and disposal of fertilizers, pesticides, and herbicides….‖273 To date, the residual designation
approach has not been proposed or used in the Bay Delta Estuary.
Another approach to addressing stormwater discharges is being undertaken by EPA
Region 3 and the EPA Office of Water in the Chesapeake Bay watershed.274 In a nationwide
effort to revise EPA‘s stormwater regulations,275 EPA may propose revisions to the existing MS4
regulations for stormwater discharges from MS4s under Clean Water Act Sections 402(p)(3)-(4)
and (p)(6) and/or the designation and regulation of stormwater discharges from developed sites
under Clean Water Act Section 402(p)(6). As part of any national rule, EPA is considering
designating stormwater discharges from newly developed and redeveloped sites to protect water
quality; revising the scope of regulated MS4 discharges subject to NPDES permitting; addressing
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discharges from existing development (e.g. to address existing impairments in receiving waters).
EPA is considering Chesapeake Bay-specific provisions, such as expanding the regulatory
coverage to a greater number of discharges than required under any national stormwater rule.
This includes the consideration of Chesapeake Bay-specific requirements that may be needed to
meet the TMDL wasteload allocations. While this Region 3 and EPA Office of Water effort is
not focused exclusively on the discharges of pesticides, regulating stormwater discharges from
developed and redeveloped sites and revising the requirements in MS4 permits will likely reduce
multiple pollutants, including pesticides.
v. General NPDES Permits for Aquatic Pesticide Application
On March 12, 2001, the Ninth Circuit Court of Appeals, in Headwaters, Inc. v. Talent
Irrigation District,276 held that discharges of pollutants from the use of aquatic pesticides to
waters of the United States require coverage under a Clean Water Act NPDES permit. As a
result, in 2004, the State Board issued general permits for the discharge of aquatic pesticides to
surface waters for vector control277 and weed control.278 Additionally, the State Board has
released a preliminary draft general permit for adulticide to cover the discharge of residual
pesticides to waters of the U.S. resulting from adult mosquito spray applications.279 Thus, in the
Bay Delta Estuary, the application of pesticides directly to, over, or near, water may require
permit coverage under either the State‘s vector control general permit, the State‘s weed control
general permit, or the adulticide general permit that is currently being proposed by the State
Board.
d. Request for Public Comment
Many activities discussed in this notice are already the subject of a formal or informal
rulemaking process conducted by either EPA or a related state or federal agency. Nothing in this
notice is intended to supersede those ongoing processes, nor does this notice constitute a decision
under any of those processes. If commenters have submitted material in connection with those
other processes that is believed to be relevant to the issues raised in this notice, the commenter
may either reference the earlier submission (if it was submitted to EPA), attach the earlier
submission (if it was submitted to a different agency), or, if appropriate, provide a link to the
material online.
Please provide the reason(s) for answers to the following questions and scientific, policy,
and/or legal information with citations that support your comments.
1. What, if any, additional scientific information is available on (a) the effects of pesticides in
stormwater discharges, or (b) the potential interactive effects of combinations of pesticides on
aquatic resources in the Bay Delta Estuary?
2. What, if any, actions should EPA take under its authority to improve the effectiveness of
regulating pesticide contamination of the Bay Delta Estuary watershed?
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3. How can the process for establishing numeric water quality criteria be streamlined while
maintaining technical integrity?
4. What are the benefits and constraints of using fish tissue in place of, or in addition to, water
column concentrations when establishing water quality criteria for pesticides?
5. Are there testing protocols that would effectively and efficiently identify synergistic toxic
effects in the Bay Delta Estuary?
6. What, if any, specific combinations of contaminants are of particular concern in the Bay
Delta Estuary?
7. Should EPA and our state partners move away from evaluating isolated aquatic species for
one or two pollutants, and towards evaluations of water conditions more representative of the
actual aquatic conditions in the Bay Delta Estuary? How might this be done?
8. What new or revised effluent limitations, monitoring requirements or other permit
requirements could be included in NPDES permits for discharges of pesticides from MS4s in the
Bay Delta Estuary in order to better meet the regulatory standard of reducing discharges to the
maximum extent practicable? What information is necessary to determine permit requirements,
such as identifying effluent limits that can effectively reduce ambient contaminant
concentrations and restore designated uses? Please provide any available information on water
quality benefits that may result from such requirements.
9. What new or revised effluent limitations, monitoring requirements or other permit
requirements could be included in NPDES permits for stormwater discharges associated with
construction activity and/or stormwater discharges associated with industrial activity to address
pesticides? What information is necessary to determine permit requirements, such as identifying
effluent limits that can effectively reduce ambient contaminant concentrations and restore
designated uses? Please provide any available information on water quality benefits that may
result from such requirements.
10. Should EPA use its residual designation authority at 40 C.F.R. 122.35 to designate currently
unregulated small MS4s to ensure that municipalities have programs in place to control the
discharge of pesticides in stormwater to the maximum extent practicable? What information is
necessary to determine permit requirements, such as identifying effluent limits that can
effectively reduce ambient contaminant concentrations and restore designated uses? Please
provide any available information on water quality benefits that may result from such
requirements.
11. Should EPA use its residual designation authority at 40 C.F.R. 122.26(a)(9)(i)(C)-(D) to
designate currently unregulated stormwater discharges that contribute pesticides to surface
waters? What information is necessary to determine permit requirements, such as identifying
effluent limits that can effectively reduce ambient contaminant concentrations and restore
designated uses? Please provide any available information on water quality benefits that may
result from such requirements.
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5. Contaminants of Emerging Concern
a. Aquatic Resource Issues
Nationally, researchers are documenting potentially significant effects on aquatic
ecosystems from compounds that have not traditionally been considered or regulated. These
―
contaminants of emerging concern‖ (CECs) include pharmaceuticals, personal care products,
solvent stabilizers, flame retardants, pesticides and other commonly used commercial and
industrial compounds. These substances can be introduced into the aquatic environment through
a variety of sources including municipal and industrial wastewater systems, urban stormwater,
animal husbandry operations and agricultural runoff.
Some of these substances may be endocrine disrupting chemicals (EDCs), which are
exogenous substances that change endocrine function and cause adverse effects at the level of the
organism, its offspring, and/or (sub)populations of organisms. EDCs can alter hormone levels,
potentially resulting in the masculinization of female mollusks,280 the feminization of male fish,
and reproductive effects.281 Of the CECs detected in surface waters of the U.S., EDCs have
received the most attention because field studies have shown that very low concentrations of
some of these compounds can significantly affect natural populations of aquatic vertebrates.
In San Francisco Bay (downstream of the Delta), the Bay Regional Monitoring Program
began collecting data on CECs since 2001 and has generated a relatively extensive dataset for
CECs in the Bay, with a few sampling locations in the Delta.282 Several pilot studies have
collected data in the Delta and upstream tributaries but there are significant data gaps. Very few
CECs are routinely monitored in the environment. Some Regional Water Boards have begun to
include permit conditions for major POTWs to conduct special studies, technical reports and
additional monitoring for CECs in their effluent.
Although there is not sufficient data in the published literature to adequately assess the
ecological implications of CECs in the Bay Delta Estuary,283 there is ample evidence to warrant
additional attention. Compounds that may be EDCs have been found in waters of the Central
Valley and at particularly high levels in the Delta and Napa River. 284 In addition, endocrine
disrupting effects, such as skewed sex ratios in a population and developmental disruptions in
individuals, have been found in fishes of the Delta.285 One researcher showed that sex ratios in
adult striped bass were skewed toward males to the extent that the altered sex ratio might account
for the near absence of young fish in recent years.286 Many more male than female silversides
(Menidia beryllina) were found at an urban sampling site compared to an agricultural site in
Suisun Marsh. This study also measured the effects of potential EDCs in the water from these
sites on sensitive cell lines and found estrogenic activity at both sites, but significantly higher
androgenic activity at the urban site.287 Evidence of low frequency endocrine disruption was
found in 2005 in adult delta smelt collected in the Delta and Suisun Marsh. In this study, 9 of
144 (6%) of adult delta smelt males were intersex, having immature oocytes in their testes.288
Like other contaminants, CECs exist in the environment in mixtures. Some studies (not
in the Delta) have begun to look at interactive effects though much more research is needed to
draw meaningful conclusions.
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b. Regulatory Status
On a national level, EPA‘s strategy for addressing the effects of CECs includes
improving science and public understanding; identifying partnership and stewardship
opportunities; and taking regulatory action when appropriate.289
There are currently no water quality aquatic life criteria or drinking water standards,
making data difficult to interpret.290 EPA is evaluating the potential impacts of CECs on aquatic
life and developing an approach for determining protective levels for aquatic organisms. EPA
uses guidelines established in 1985 to derive ambient water quality criteria (AWQC) for aquatic
life.291 These guidelines consider acute effects (short-term effects such as survival) and chronic
effects (longer-term effects such as reproduction) for traditional pollutants. Developing aquatic
life criteria for CECs and potential EDCs may require modified methodologies along with effects
endpoints not previously evaluated using the 1985 guidelines. For instance, potential EDCs may
demonstrate low acute toxicity but cause reproductive effects at very low levels of chronic
exposure. In addition, the effects of exposure on aquatic organisms during the early stages of life
may not be observed until adulthood. Therefore, traditional toxicity test endpoints may not be
sufficient for criteria derivation for these chemicals and the chemicals may also have specific
modes of action that may affect only certain types of aquatic animals (e.g., vertebrates such as
fish).
In response to this challenge, in June 2008, EPA developed a white paper detailing
technical issues and recommendations to serve as a basis for modifying the 1985 guidelines to
better address CECs and develop AWQC protective of aquatic life. 292 This paper was reviewed
by EPA‘s Science Advisory Board.293 The SAB supports development of risk-based aquatic life
criteria for EDCs which include consideration of probable direct and/or indirect impacts on food
webs, ecological processes and services, and endangered or unique species of special value or
concern. In addition, the SAB noted the potential for interactive effects that may occur in CEC
mixtures in the environment and which may also interact with environmental variables such as
temperature.
EPA has developed new analytical test methods for particular CECs, although much such
work remains to be done. Since the first reports that CECs were occurring in surface waters,
questions have been raised regarding their presence in sewage influent, effluent and sludge. At
the time of these first reports, no suitable analytical methods were available for these waste
streams. EPA has developed two new analytical methods to identify and measure certain CECs,
specifically, pharmaceuticals, steroids and hormones in sewage influent, effluent and sludge.
These methods currently cover over 100 chemicals (74 pharmaceuticals and personal care
products and 27 steroids-hormones) and three wastewater matrices (raw and treated sewage
water and sludge). EPA has also revised the flame retardants (PBDE) analytical method. The
contaminants in these methods are not currently regulated, nor have the methods been
promulgated at 40 C.F.R. Part 136.294
In California, a workshop in 2009 brought together scientists, water quality managers,
and stakeholders to initiate an effective CEC management strategy. Consensus was reached
around certain findings and recommendations, including: (1) the current chemical-specific risk
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assessment approach is neither feasible nor cost-effective for prioritizing and managing the vast
majority of CECs; (2) developing regulatory limits is premature given the state of knowledge; (3)
flexible, multi-element prioritization framework is needed to identify compounds of highest
concern; (4) a single master list of CECs that agencies could apply effectively across all
applications is unlikely; (5) the interpretation of monitoring data and subsequent decisionmaking should be based on tiered, multiple thresholds; and (6) an adaptive management strategy
is imperative to respond to rapidly changing knowledge.295
The ―
Policy for Water Quality Control for Recycled Water‖ adopted by the State Board
in February 2009 included mandated monitoring of CECs in municipal recycled water.296 To
provide guidance on implementing this aspect of the policy, the State Board tasked the Southern
California Coastal Water Research Program (SCCWRP) with convening a Science Advisory
Panel. The recommendations from that panel297 are under consideration by the State Board.298
SCCWRP is convening another scientific panel to advise the State on how best to limit the
impact of CECs on oceans, estuaries and wetlands.299
c. Voluntary Activities
Federal, state and local agencies have experimented with voluntary source control efforts,
such as ―
take-back‖ programs and events, which are collection methods aimed at reducing the
quantity of unused pharmaceuticals entering the environment. Some communities have ongoing
pharmaceutical take-back programs or community solid waste programs that allow the public to
bring unused drugs to a central location for more appropriate disposal. In 2009, EPA partnered
with the California Pharmacists Association, East Bay Municipal Utility District, California
Association of Sanitation Agencies, TriTac, and others on the No Drugs Down the Drain
campaign.
On October 12, 2010, President Obama signed the Secure and Responsible Drug Disposal
Act of 2010. The bill establishes programs to safely dispose of unused or unwanted prescription
drugs and controlled substances through community-based efforts, amends the Controlled
Substance Act to allow the attorney general to develop drug disposal programs, and allows longterm care facilities to dispose of drugs on behalf of their residents.
In September 2010, EPA issued a draft guidance document, "Best Management Practices
for Unused Pharmaceuticals at Health Care Facilities" for hospitals, medical clinics, doctors'
offices, and long-term care facilities. It describes techniques for reducing or avoiding
pharmaceutical waste, practices for identifying and managing unused pharmaceuticals, and
applicable disposal regulations. EPA is revising the document based on public comment.
d. Request for Public Comment
Many activities discussed in this notice are already the subject of a formal or informal
rulemaking process conducted by either EPA or a related state or federal agency. Nothing in this
notice is intended to supersede those ongoing processes, nor does this notice constitute a decision
under any of those processes. If commenters have submitted material in connection with those
other processes that is believed to be relevant to the issues raised in this notice, the commenter
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may either reference the earlier submission (if it was submitted to EPA), attach the earlier
submission (if it was submitted to a different agency), or, if appropriate, provide a link to the
material online.
Please provide the reason(s) for answers to the following questions and scientific, policy,
and/or legal information with citations that support your comments.
1. What, if any, additional information is available regarding the effects of CECs on aquatic
resources in the Bay Delta Estuary?
2. What, if any, specific information exists to identify the sources and nature of discharges
of CECs into the Bay Delta Estuary?
3. What, if any, monitoring mechanisms or methodologies are available to assist in
identifying CECs?
4. What, if any, methods are most effective to minimize introduction of CECs into the Bay
Delta Estuary?

51

Figure D. Low Salinity Zone (X2) in the Bay Delta Estuary

B. Protecting Estuarine Habitat, Fish Migration Corridors and Wetlands
1. Estuarine Habitat
a. Aquatic Resource Issues
For many species of fish and invertebrates in San Francisco Bay, ocean conditions and
broad climatic changes drive population abundance, but estuarine species of Suisun Bay and the
Delta are controlled by other factors.300 A number of factors are apparently important for the
health of estuarine species, but the location of the low salinity zone (X2301) plays a large role,
both historically302 and recently.303 The low salinity zone is the location of the greatest
abundance of many pelagic organisms of the upper Bay Delta Estuary,304 including the
threatened delta smelt (Hypomesus transpacificus), the state-listed longfin smelt (Spirinchus
thaleichthys) and juvenile striped bass (Morone saxatilis), the former premier sport fish of the
Bay Delta Estuary. The average springtime location of the low salinity zone (X2) is also tied to
the survival or abundance of a number of fish and larger invertebrates of the Bay Delta
Estuary.305 The nature of the low salinity zone is also important for less desirable species. For
one major invasive species, the overbite clam (Corbula amurensis) salinity variability is an
important determinant of their distribution and impact.306 Given these correlations, X2 is an
52

effective indicator of ecosystem conditions from year to year.307 The community-level, rather
than species-specific, nature of X2 makes it uniquely suitable as a broad estuarine habitat
protection standard.308 Climate change and associated sea-level rise are expected to make
salinity distribution in the Bay Delta Estuary an even more important ecological driver than at
present.309
Recent research suggests that the quantity and quality of low salinity estuarine habitat, as
measured by the location of the 2 ppt salinity gradient or X2, has declined during the fall period
since 1985.310 As shown in Figure E, the low salinity zone in the fall has moved upstream,
especially after 2000. When the low salinity zone moves upstream, its areal extent shrinks as the
low salinity zone is forced into the narrow, deeper channels of the interior Delta and away from
the broad shallow shoals of Honker Bay and Suisun Bay downstream. Figure F reflects this
correlation between the location of the low salinity zone and its areal extent. In the late 1990s,
the median areal extent of this low salinity estuarine habitat was about 9000 hectares in the fall;
since 2000, that habitat declined by about 78 percent.
Figure E also shows the dramatic decline in the variability of the location (and therefore
the extent) of low salinity habitat. Prior to 2000, the location of the low salinity zone during the
fall varied significantly from year to year, based on springtime precipitation and releases from
summertime carryover reservoir storage. The areal extent of low salinity habitat for smelt and
striped bass in the fall thus also varied from year to year.
Since 2000, the low salinity zone in the months of September through November (fall
X2) has been consistently further upstream in the watershed in all water year types,311 in the
western Delta (rather than fluctuating between the western delta and further west into Suisun
Bay). This consistent upstream shift of the low salinity zone has greatly reduced areal extent of
the fall habitats of delta smelt and young striped bass. This change in the fall X2 has also been
associated both with increased upstream abundance of invasive clams 312 and jellyfish313 and with
declines in abundance of young striped bass and pre-spawning delta smelt.314 The combined
indicators of adult delta smelt abundance and the location and extent of fall habitat appear to be a
good predictor of subsequent summer delta smelt abundance.315
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Figure F. Habitat Size based on Fall Location of Low Salinity Zone (X2)

b. Regulatory Status
The State Board‘s Water Quality Control Plan has included ―
estuarine habitat‖ as a
designated use since 1989. Pursuant to the Clean Water Act, EPA reviews a state‘s water quality
standards to determine whether the state has adopted criteria that protect the designated water
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uses.317 In the past, this review has included a consideration of physical, chemical, and
biological parameters such as temperature and salinity.318 In 1995, the State Board adopted
outflow requirements during the spring to protect the estuarine habitat designated use. These
outflow requirements were based on the X2 concept and reflected several years of discussion and
refinement in a collaborative effort between regulatory agencies and interested water export and
environmental organizations. When adopted, the X2 standard was widely praised as a broad
ecosystem standard that provided protection for estuarine species generally, as opposed to the
individual species orientation of other regulatory measures.319 Although the degree of correlation
between X2 and abundance has shifted somewhat for some species since 1994, analyses show
that X2 remains an important factor affecting the suite of species that have declined since
2000.320
The X2 standard, adopted by the State Board and approved by EPA in 1995 and restated
in 2006, applies only in the spring months (February - June). During these months, most young
salmonids are migrating downstream and most resident estuarine fishes are spawning.
Correlations of X2 with species abundance or survival, upon which the standard was based, were
highest for spring months. In many years springtime conditions in the Delta are driven by high
precipitation and flood control activities rather than export operations. The 1995 Water Quality
Control Plan was influenced by concerns raised during the 1987-92 drought, when springtime
conditions were exceptionally more adverse than in preceding years. Most of the fish now listed
under the ESA were listed in the years immediately following the 1987-92 drought.
After adoption of the 1995 Water Quality Control Plan and the return of more normal
springtime flows, most species of interest showed a resurgence in abundance. Delta smelt almost
achieved the criteria for delisting identified in their ESA recovery plan,321 adult striped bass
populations returned to levels not seen since the 1970s, threadfin shad were sharply rising in
abundance and longfin smelt were achieving fairly high abundances. 322 Around the year 2000,
however, the well-sampled pelagic fishes all simultaneously declined.323 At the time of this
decline, the location of the low salinity zone moved upstream during fall months of all years and
was greatly reduced in areal extent. This change in habitat, and the proposed project operations
to maintain these conditions into the future, was identified as a threat to the survival of delta
smelt and as a degradation of its critical habitat.324 Consequently, the 2008 USFWS Biological
Opinion on the impact of SWP and CVP operations on delta smelt included a provision to
manage low salinity zone habitat in the fall.325 That provision mandates specific fall X2 values,
and the associated areas of suitable habitat, during fall months after wet and above-normal water
years.326 This fall X2 provision restores some of the fall habitat that characterized the Bay Delta
Estuary until 2000.327
The fall X2 requirement in the 2008 Delta Smelt Biological Opinion has been reviewed
in two independent peer review processes.328 Both reviews supported the importance of habitat
protection and the suitability of using X2 as a surrogate for that habitat. At the same time, both
reviews also questioned the basis for the exact targets specified in the Opinion and supported the
requirement for intensive study and monitoring of the effects of the requirement. The NAS
review also questioned the predictive nature of the relationship for delta smelt abundance.
Recent litigation over the ESA biological opinion on water export operations raised similar
issues on the X2 approach.329
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The State Board included the fall X2 flow prescriptions of the USFWS Biological
Opinion for delta smelt in its recommendation for flows needed to broadly protect public trust
resources, but did not recommend greater flows until the values of the Biological Opinion flows
were analyzed and potential risks to cold water habitat for salmon spawning were avoided. 330
Likewise, the California Department of Fish and Game (DFG) recommended maintaining X2
between 74 km and 81 km between September and November in wet and above normal years,
but did not recommend greater flows unless studies show they will not compete with
preservation of cold water pool resources needed for the protection of winter-run salmon.331
c. Request for Public Comment
Many activities discussed in this notice are already the subject of a formal or informal
rulemaking process conducted by either EPA or a related state or federal agency. Nothing in this
notice is intended to supersede those ongoing processes, nor does this notice constitute a decision
under any of those processes. If commenters have submitted material in connection with those
other processes that is believed to be relevant to the issues raised in this notice, the commenter
may either reference the earlier submission (if it was submitted to EPA), attach the earlier
submission (if it was submitted to a different agency), or, if appropriate, provide a link to the
material online.
Please provide the reason(s) for answers to the following questions and scientific, policy,
and/or legal information with citations that support your comments.
1. What information is available on the effect of lower salinities in the western Delta on
undesirable species such as Microcystis, overbite clams, or jellyfish? What, if any,
information is available to determine if an increase in low salinity habitat would affect the
fate, concentration and distribution of nutrients and toxics that are potentially negatively
affecting the estuarine food web?
2. Could the frequency, area, and/or duration of low salinity habitat be changed so as to
achieve ecosystem benefits for the suite of species that use the low salinity zone? If so, how?
Is historical data on inter- or intra- annual frequency of variability the best basis for setting
goals or are there other bases that could be used? How might climate change impacts,
including sea level rise, affect the size, frequency, and duration of low salinity habitat?
3. Are methods available for more systematically addressing ecological or biological
connections between springtime X2 and subsequent fall X2 conditions? If so, what are they
and what are their strengths and weaknesses?
4. Would changes in water system operations to move X2 seaward in the fall adversely affect
the reservoir storage needed to conserve salmonid fish spawning and other designated uses in
the watershed? If so, under what conditions?
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5. What information is available on the effects of salinity management on terrestrial plant
communities and/or tidal marsh endemic species? What indirect effect does this have on
aquatic communities?
6. Does the geographic location of low-salinity habitat have an effect on the quality of the
habitat or its availability to species of concern? If so, what is the nature and extent of such
effect? Is the distribution pattern of low salinity habitat important in determining its quality?
7. Are spring/neap differences in tidal water quality important for aquatic species? If so,
how should these habitat characteristics be evaluated?
8. How can performance measures for species population and/or habitat condition be used to
evaluate restoration of Bay Delta Estuary water quality?
2. Fish Migration Corridors
a. Aquatic Resource Issues
San Joaquin Valley salmonid populations have suffered a long-term decline. Spring-run
salmon that spawned on the upper San Joaquin were eliminated after the construction of the
Central Valley Project‘s Friant Dam in the 1940‘s on the San Joaquin River near Fresno and the
Mendota and Friant-Kern Canals. On average, over 90% of the San Joaquin River flow at Friant
Dam has been diverted annually, resulting in dewatering of several reaches (totaling 60 miles) of
the main stem San Joaquin River. As discussed in more detail below, salmon runs on the main
stem San Joaquin River upstream of the confluence with the Merced River are being restored
pursuant to the San Joaquin River Restoration Settlement Act of 2009 (San Joaquin Restoration
Act).332
The San Joaquin River basin downstream of the confluence of the mainstem San Joaquin
River and the Merced River also support salmon populations. Fall-run chinook salmon,
presently not listed under the ESA, are able to spawn below the major dams on each of the three
main tributaries to the San Joaquin River (the Stanislaus, Tuolumne, and Merced rivers), but
their abundance has declined sharply in the last 10 years.333 At present, only the Stanislaus River
is believed to support a population of steelhead, listed as threatened since 1998. Migratory
survival measured for salmon through the southern Delta is poor compared to survival of
Sacramento River outmigrants, and juvenile survival since 2000 has been on a steady and steep
decline, see Figure G.334 Although information about steelhead in the San Joaquin system is
limited, the available information suggests a significant decline.

57

140000
120000
100000
80000
60000
40000
20000

2009

2006

2003

2000

1997

1994

1991

1988

1985

1982

1979

1976

1973

1970

1967

1964

1961

1958

1955

1952

0

Figure G. Estimated natural production of chinook salmon in the San Joaquin River335

Survival of salmonids migrating between the San Joaquin River basin and the Bay Delta
Estuary is likely affected by many stressors, including high predation rates, high temperatures,
low dissolved oxygen, agricultural contaminants, urban stormwater impacts, diversion into local
agricultural diversions and the state and federal export facilities that pump water south of the
Delta for agricultural and urban consumption. Migration of salmonids is broadly believed to be
guided by multiple cues – particular physical or chemical characteristics of the natal stream or
migratory corridor that trigger or enable migration. Recent research suggests that, because most
San Joaquin River water was diverted either upstream or as it enters the Delta, in almost all
months of almost all years approximately 40 kilometers of San Joaquin River channels in the
delta contain almost exclusively water derived from the Sacramento River.336 The 40-kilometer
discontinuity of non-natal water in the Bay Delta Estuary between the San Joaquin River and the
ocean suggests that salmon and steelhead migratory abilities may be severely compromised due
to the absence of the necessary physical or chemical cues usually found in the natal waters or
particular migration corridors. The absence of these characteristics may compromise migration
independent of the effects of predation, temperature, oxygen depletion, contaminants and
diversion.
Retrospective analysis337 of earlier sonic tagging data338 found significant impairment of
adult salmon migration to San Joaquin tributaries when total state and federal exports exceeded
three times the volume of water entering from the San Joaquin River at Vernalis.339 Prior to the
drought of 1987-1992, ratios greater than 3:1 were uncommon, while during the drought such
conditions occurred almost every year. Between 1992 and 2001, such conditions varied from
year to year based on hydrology, with ratios above and below 3:1. However, October conditions
(the center of the fall migration period) from 2001 to 2008 have exceeded the 3:1 ratio in all but
two years (see Figure H). As expected from the results of this research, returning numbers of
salmon have been very low in all recent years.
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Figure H. Ratio of average combined CVP and SWP exports in October to monthly average October inflows of the San
Joaquin River into the Delta.340 Ratios less than 3 were associated with successful migration of adult salmon to San
Joaquin River Tributaries.341

b. Regulatory Status
The lower San Joaquin River and its major tributaries all include ―
Migration of Aquatic
342
The State Board, in its
Species‖ as a designated use protected under the Clean Water Act.
1995 Water Quality Control Plan (unchanged in the 2006 revision), includes narrative criteria to
protect the ―
Migration of Aquatic Species‖ designated use in the San Joaquin Basin. 343 The
narrative criteria establish a goal of doubling natural salmon production on the tributary streams
of the Central Valley consistent with the federal goal embodied in the Central Valley Project
Improvement Act of 1992. The Basin Plans implementing these narrative criteria have usually
included a combination of changes to flows, diversions rates and gate manipulations to protect
fish migration corridors, with emphasis on juvenile salmon outmigration in the February through
June period. Since the mid-1990‘s, the primary implementation mechanism of the narrative
salmon criteria with respect to fall run salmon has been through the Vernalis Adaptive
Management Plan (VAMP). The VAMP is a fixed-term, multi-year experiment designed to
evaluate salmon migration success under different combinations of San Joaquin River inflows at
Vernalis and CVP/SWP export restrictions. The VAMP experiment is drawing to a close, and
the State Board is considering replacement implementation approaches based in part on the
results of the VAMP.
The Water Boards have adopted numeric criteria to address low dissolved oxygen in
Delta waters.344 Since at least the 1970‘s, blockage of adult salmonid migration due to low
dissolved oxygen has received much scientific attention. Dissolved oxygen barriers occur in the
Stockton Deep Water Ship Channel on the lower San Joaquin River and on Old and Middle
Rivers. A TMDL for dissolved oxygen in the Ship Channel was adopted by the Central Valley
RWQCB on January 27, 2005 and approved by EPA on February 27, 2007.345 The TMDL
includes a phased control program to reduce the amount of oxygen-demanding substances and
their precursors. Early steps in implementing this TMDL include adoption of source controls
from the outfall from the City of Stockton wastewater treatment plant and implementation of
aeration facilities at the Port of Stockton. Longer term changes in channel form are also
proposed for action by the Corps, and studies are required both upstream and downstream on the
59

sources and impacts of oxygen depletion.346
Chinook salmon and steelhead have specific temperature tolerances during various lifestages, including both juvenile and adult migration. Temperature conditions at various life
stages may currently be the limiting factor for successful recruitment.347 The Central Valley
RWQCB Basin Plan includes narrative and numeric criteria protecting, among others, the
migratory aquatic organisms designated use.348 Recently, CDFG recommended that the Central
Valley RWQCB list the San Joaquin and its tributaries as impaired waterbodies under the Clean
Water Act for coldwater fisheries due to high water temperature. CDFG data show that EPA
temperature guidance criteria for protecting salmon are frequently exceeded for all life stages.349
In particular, CDFG has found that temperatures in the San Joaquin, Stanislaus, Tuolumne, and
Merced Rivers exceeded EPA's adult chinook migration criterion (18 degrees) for 33% to 75%
of the migration season, and for certain reaches, exceeded the criterion for juvenile migration for
more than 50% of the season. The State Board declined to list the San Joaquin River and its
tributaries as impaired due to elevated temperature, but EPA, in its review of the 303(d) list,
added this listing when it acted on the State Board‘s submission.350 Listing these water bodies as
impaired is also supported by NMFS, who cite warm water temperatures below Central Valley
dams as one of four major factors contributing to the decline of listed salmonids.351
The State Board has initiated a comprehensive reevaluation of San Joaquin River Flow
and Southern Delta Salinity Objectives and a program of implementation to achieve these
objectives. A staff report on the scientific basis for objectives was released in October 2010,352
and final action on any changes is currently scheduled for 2012. 353 These objectives protect a
suite of designated uses. With respect to fish and wildlife designated use protection (including
salmonids), the report concludes that ―
a higher and more naturally variable inflow regime from
the [San Joaquin River] to the Delta during the spring period (February through June) is
needed.‖354
Pursuant to recent state law, the State Board recently issued recommendations on the
flow necessary to protect public trust resources in the Bay Delta Estuary. This report identifies
the need for an October pulse flow of 3600 cubic feet per second for a minimum of ten days on
the San Joaquin River and concurrent reduction in exports to ensure a hydraulic connection
between the River and the San Francisco Bay to allow adult salmon upmigration. 355 These
recommendations were identified in the report as ―
Class A,‖ meaning there was more robust
scientific information to support specific numeric criteria than some other recommendations.
The report notes that this recommendation is based on the needs of fall-run salmon and that
similar flow needs for migrating adult steelhead are largely unknown.
The 2009 NMFS Biological Opinion on the effects of SWP and CVP project operations
included requirements specifically addressing the needs of San Joaquin steelhead. 356 Steelhead
migrate during the same timeframe as fall-run salmon and are thought to respond similarly to
environmental conditions. The NMFS Biological Opinion requires attraction flows in October of
1500 cubic feet per second from Goodwin Dam on the Stanislaus River.357 No steelhead
protection measures were included in the Delta for the adult migration season, September to
November, largely because there is little information on steelhead migration and fall-run salmon
are probably a poor surrogate.358 The ability of steelhead juveniles to hold over in their natal
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streams for more than one year may buffer them from some of the effects suffered by fall-run
salmon.
The San Joaquin River Restoration Act359 is a federal commitment to restoring chinook
salmon on the San Joaquin River. The legislation implements a court settlement reached in 2007
amongst the USBR, the water contractors, and certain environmental groups. Under the
settlement, specific physical restoration actions to reestablish the river channel and sufficient
river flows will occur on the San Joaquin River in conjunction with reintroduction of spring-run
salmon by December 31, 2012. The San Joaquin Restoration Act is focused on activities and
habitat upstream of the confluence of the San Joaquin and Merced Rivers. The measured
survival360 and decreasing populations of salmon in the San Joaquin watershed suggest that fallrun salmon restoration to the San Joaquin River tributaries cannot succeed until the lower
migratory corridor is more supportive of salmon migration. Much attention has focused on the
outmigration of young fish, but there is reason for concern that adults are not able to migrate
upstream.
c. Request for Public Comment
Many activities discussed in this notice are already the subject of a formal or informal
rulemaking process conducted by either EPA or a related state or federal agency. Nothing in this
notice is intended to supersede those ongoing processes, nor does this notice constitute a decision
under any of those processes. If commenters have submitted material in connection with those
other processes that is believed to be relevant to the issues raised in this notice, the commenter
may either reference the earlier submission (if it was submitted to EPA), attach the earlier
submission (if it was submitted to a different agency), or, if appropriate, provide a link to the
material online.
Please provide the reason(s) for answers to the following questions and scientific, policy,
and/or legal information with citations that support your comments.
1. What role, if any, do gradients in physical and chemical constituents of water play in the
suitability of the Bay Delta Estuary and San Joaquin River Basin migratory corridor for
salmon?
2. What are the best measures of success for restoration of a migratory corridor? Could these
measures be incorporated into new or revised biological criteria protecting the fish migration
designated use?
3. Should temporal characteristics be included in the definition of the physical and/or
chemical properties of a migration corridor based on a reference condition? If so, how? What
frequency and duration of such a corridor is required for salmonids? How might these
characteristics change with the impacts of climate change?
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4. Would establishing a migratory corridor for upmigrating adult chinook salmon succeed in
improving adult migration success if temperatures in the river channels upstream of Vernalis
are unchanged? If so, how? How might actions to establish a migratory corridor in the south
Delta also moderate temperature and/or dissolved oxygen problems in the San Joaquin River?
5. Are additional efforts to improve dissolved oxygen regimes in the Delta necessary to
provide an adequate migratory corridor for San Joaquin salmonids? If so, what should those
efforts include?
6. What other information is available on barriers to salmon migration in the Bay Delta
Estuary and San Joaquin River watershed?
3. Wetlands
a. Aquatic Resource Issues
The extensive historical destruction of the Bay Delta Estuary‘s wetland and riparian areas
increases the importance of the remaining wetland, riparian, and slough resources and the
services they perform for Bay Delta water quality and flood protection. Over 95% of the
historical 350,000 acres of tidal wetlands, sloughs, and riparian areas have been eliminated in the
Bay Delta Estuary.361 Wetlands, sloughs, and riparian areas in the upper watersheds of the
Sacramento and San Joaquin River basins experienced a similar reduction in areal extent.362 The
elimination of these aquatic resources destroyed natural pollution filtration services (e.g.,
sediment, nitrogen, phosphorus, heavy metals)363 and flood protection functions that protected
the Bay Delta Estuary.
b. Regulatory Status
The Clean Water Act Section 404 Program is a significant component of the Clean Water
Act regulatory framework in the Bay Delta Estuary. The California State Reclamation Board
estimates that approximately 130,000 new homes364 are at various stages of planning and
implementation within the Bay Delta Estuary, potentially converting up to 55,000 acres 365 of
tracts and islands that are near or below sea level to urban landscape. Other potential large
projects that could result in the discharge of dredge or fill material to protected waters include
building a new conveyance through or around the Delta to divert water from the Sacramento
River south to the export facilities in the southern Delta, dredging of the Sacramento and
Stockton (San Joaquin) deepwater ship channels, tidal barrier projects, large-scale restoration
activities, and a large-scale (22,000 acres) water storage project. This ANPR is not meant to
suggest a decision or commitment to undertake any of these types of projects. Any such projects
would need to go through all appropriate planning and decision-making processes before such a
commitment is made.
These potential large projects may require Clean Water Act Section 404 permits, and
some have the capability to negatively impact water quality in the Bay Delta Estuary. While
potentially improving export water quality and reducing fish entrainment at the south Delta
export facilities, any conveyance project that diverts relatively clean Sacramento River water
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before it enters the Bay Delta Estuary also has the potential to exacerbate existing water
pollutions problems (such as increased salinity and low dissolved oxygen) in the Bay Delta
Estuary. Dredging operations have the potential to re-suspend sediments and contaminants,
thereby contributing to existing water quality impairments. Tidal barrier and storage projects
have the potential to reduce circulations in areas of the Estuary that suffer from salinity and low
dissolved oxygen impairments.
Urban development of Bay Delta Estuary rural islands and tracts eliminates the ability of
these areas to retain and assimilate sediment and associated contaminants and store and absorb
flood waters. Statewide, salt marsh and riverine wetlands are showing declining function as a
result of urbanization.366 Conversion of agricultural land use to urban land use on these islands
and tracts may also adversely impact water quality as higher urban stormwater and POTW
discharges increase the volume and array of pesticides and contaminants discharged into the
adjacent waterways.
c. Request for Public Comment
Many activities discussed in this notice are already the subject of a formal or informal
rulemaking process conducted by either EPA or a related state or federal agency. Nothing in this
notice is intended to supersede those ongoing processes, nor does this notice constitute a decision
under any of those processes. If commenters have submitted material in connection with those
other processes that is believed to be relevant to the issues raised in this notice, the commenter
may either reference the earlier submission (if it was submitted to EPA), attach the earlier
submission (if it was submitted to a different agency), or, if appropriate, provide a link to the
material online.
Please provide the reason(s) for answers to the following questions and scientific, policy,
and/or legal information with citations that support your comments.
1. What different approaches under the Clean Water Act Section 404 program should EPA
consider, in consultation with the U.S. Army Corps of Engineers, to improve the protection of
aquatic resource functions in the Bay Delta Estuary?
2. What information exists that describes the relationship between the quantity and quality of
wetlands and Bay Delta Estuary water quality and fish populations?
3. In light of projected impacts of climate change (including sea level rise and its effects on
levee stability), what specific activities can EPA undertake to improve long-term protection of
existing and future wetlands, especially those resources on subsided islands?
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There is no commonly accepted precise geographic definition of the Bay Delta Estuary. The ―
legal Delta‖ is welldefined for purposes of the California Delta Protection Commission and related California statutes, but is not coterminous with the functioning estuary. This ANPR will generally refer to the larger estuary upstream of the San
Francisco Bay as the Bay Delta Estuary or the Estuary. It will also refer to the Delta, which usually means the
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legal Delta‖ plus Suisun Marsh and Suisun Bay. Occasionally, this ANPR may also reference the Bay Delta
Estuary watershed, which is a huge land area that includes the drainages of the Sacramento and San Joaquin River
basins.
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water year began October 1, 2010 and continues through September 30, 2011. Water years in California are
categorized based on the particular rainfall that year. The categories are wet, above normal, below normal, dry, and
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http://www.doi.gov/news/pressreleases/2009_06_28_release.cfm (discussing several water augmentation initiatives).
8
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INTERIM FEDERAL ACTION PLAN FOR THE CALIFORNIA BAY-DELTA (Dec. 22, 2009), available at
http://www.doi.gov/documents/CAWaterWorkPlan.pdf.
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RANDALL BAXTER, ET AL., PELAGIC ORGANISM DECLINE PROGRESS REPORT: 2010 SYNTHESIS OF RESULTS (2010),
available at http://www.water.ca.gov/iep/docs/FinalPOD2010Workplan12610.pdf.
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The State Board, Central Valley RWQCB, and San Francisco Regional Water Quality Control Board (San
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Water Boards.‖
13
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quality agency activities.
14
Federal Insecticide, Fungicide and Rodenticide Act, 7 U.S.C. § 136-136y (2006).
15
STATE WATER RES. CONTROL BD., CENT. VALLEY WATER BD., & SAN FRANCISCO BAY WATER BD., STRATEGIC
WORKPLAN FOR ACTIVITIES IN THE SAN FRANCISCO BAY/SACRAMENTO-SAN JOAQUIN DELTA ESTUARY (2008),
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n_final.pdf.
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18
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intended to meet ESA requirements by addressing only the operations of the state and federal water export projects
and their impacts on listed species and their habitat.
19
CAL. WATER CODE § 85300-85350 (2010).
20
Letter from Delta Independent Science Board to Phil Isenberg, Chair, Delta Stewardship Council (Jan. 26, 2011),
available at http://www.deltacouncil.ca.gov/delta_science_program/pdf/isb/disb_20110126_stressor_short_memo_final.pdf.
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http://deltavision.ca.gov/StrategicPlanningProcess/StaffDraft/Delta_Vision_Strategic_Plan_standard_resolution.pdf;
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