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Executive Summary

Introduction

The State Water Resources Control Board is proposing Part 2 of the Water Quality Control Plan
for Inland Surface Waters, Enclosed Bays, and Estuaries of California—Tribal and Subsistence
Fishing Beneficial Uses and Mercury Provisions (referred to as the Provisions throughout the
Staff Report). The Provisions would establish the following elements: (1) three beneficial uses
pertaining to tribal traditional and cultural use, tribal subsistence fishing use, and subsistence
fishing use by other cultures or individuals; (2) one narrative and four numeric mercury water
guality objectives to protect numerous beneficial uses of water involving human health and
aguatic dependent wildlife; and (3) a program of implementation to control mercury discharges.

California currently has no statewide water quality objectives to protect wildlife. Although some
of the Regional Water Quality Control Boards have developed regional and site-specific numeric
mercury water quality objectives to protect wildlife, these objectives are not consistent across
the state. Therefore, new statewide numeric mercury water quality objectives are needed.

Also, new statewide mercury water quality objectives for human health are needed to update
the level of protection for consumers of fish. The Provisions are needed to align California with
the most recent guidance from the U.S. Environmental Protection Agency (U.S. EPA 2001) and
to include protections for Native American tribes and other subsistence fishers. The new water
quality objectives would replace the mercury criteria for human health established by the
California Toxics Rule (40 C.F.R. § 131.38).

The Clean Water Act considers mercury as a priority toxic pollutant in water, although it is
methylmercury that is the highly toxic form of mercury in the environment. The main route
through which humans and wildlife are at risk for methylmercury toxicity from water is through
the consumption of methylmercury contaminated fish and shellfish. Consequently, the U.S.
Environmental Protection Agency established the latest recommended mercury ambient water
quality criterion, in accordance with the Clean Water Act section 304(a), for the protection of
human health in the form of a methylmercury fish tissue criterion. Controlling and monitoring
the methylmercury concentrations in fish tissue provides more direct protection of human health
and wildlife, and it is more closely tied to the Clean Water Act goal of protecting public health
and wildlife. Therefore, the water quality objectives for mercury were derived as concentrations
of methylmercury in fish tissue.

Mercury has multiple forms in water, and all forms of mercury are toxic. Methylmercury is the
form that is of the most concern because it is the form that accumulates in fish tissues and it is
very toxic to humans and wildlife. Almost all of the mercury in fish is methylmercury. Fish
accumulate methylmercury from the water by consuming other organisms that have directly or
indirectly accumulated mercury from the water. The organisms that are highest on the food web
accumulate the most mercury.

Geographic Scope
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The geographic scope of the Provisions is California’s inland surface waters, enclosed bays,
and estuaries. More specifically, the water quality objectives and associated implementation
would apply to inland surface waters, enclosed bays, and estuaries with Commercial and Sport
Fishing (COMM), Wildlife Habitat (WILD), Marine Habitat (MAR), Cold Freshwater Habitat
(COLD), Warm Freshwater Habitat (WARM), Estuarine Habitat (EST), Inland Saline Water
Habitat (SAL), Wetland (WET), Rare, Threatened, or Endangered Species (RARE), Tribal
Traditional and Culture (CUL), California Native American Tribal Subsistence Fishing (T-SUB),
and Subsistence Fishing (SUB) beneficial uses. However, the water quality objectives would
not apply to the waters described above where site-specific mercury water quality objectives are
established. The implementation provisions do not apply to discharges to receiving waters for
which a mercury total maximum daily load is established.

The beneficial use definitions would be used by the State Water Resources Control Board and
the Regional Water Quality Control Boards (collectively, the Water Boards) to the extent that
such activities are described in a water quality control plan. The Provisions do not establish any
designations of the beneficial uses to any particular waterbody.1 The Provisions only establish
the beneficial use definitions.

Relationship to the Statewide Mercury Control Program for Reservoirs

Concurrent with the development of the Provisions, the State Water Resources Control Board is
developing a separate project to establish a program to implement the Provisions’ water quality
objectives to control mercury in reservoirs in California. The Provisions, described in this Staff
Report, are a separate and distinct project from the project to control mercury in reservoirs in
California. Although both projects are being developed to control mercury, only the Provisions
would establish numeric water quality objectives and new beneficial uses.

Project Elements

Beneficial Uses

Beneficial uses are the cornerstone of water quality protection. Beneficial uses must be
established in water quality control plans and designated to applicable water bodies. In 1973,
the State Water Resources Control Board provided a uniform list of beneficial uses, including
definitions, to the Regional Water Quality Control Boards to designate waters within their
respective regions where the use was occurring. The State Water Resources Control Board
updated that list in 1996. The updated list of beneficial uses does not contain an explicit
beneficial use for tribal traditional, cultural, or subsistence fishing.

1 Even when a beneficial use category or definition is established, specific waters are not designated with
that beneficial use unless a water quality standards action occurs to make the designation, which is
typically done through the adoption of a water quality control plan (basin plan) amendment. Generally, the
Regional Water Boards designate specific waterbodies within their respective region where the use
applies. A Regional Water Board’s waterbody-designation would occur through its basin planning process
in accordance with Water Code sections 13244 (hearing and notice requirements) and 13245 (approval
by the State Water Board).
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The Provisions would establish three beneficial use definitions. The first beneficial use is Tribal
Tradition and Culture (CUL). This use reflects uses of water that support the cultural, spiritual,
and traditional ways of living by California Native American tribes (California tribes). To
recognize populations that are assumed to consume more fish than the average recreational
angler in California (protected under the Commercial and Sport Fishing (COMM) beneficial use),
the Provisions include the two beneficial uses pertaining to Tribal Subsistence Fishing (T-SUB),
and Subsistence Fishing by other communities or individuals (SUB).

As discussed below, the Provisions contain two associated mercury water quality objectives that
would support the two subsistence beneficial uses (T-SUB and SUB). However, water quality
objectives that may be necessary to reasonably protect these two beneficial uses are not limited
to the pollutant mercury. Additional water quality objectives for other pollutants could be
adopted if new objectives are needed to protect these beneficial uses.

Water Quality Objectives

The Mercury Water Quality Objectives are summarized in Table i and briefly described below.
The numeric water quality objectives are expressed in units of milligrams of methylmercury
mercury per kilogram of fish tissue (mg/kg).

Table i. Summary of the Mercury Water Quality Objectives

Objective Beneficial Uses Objective

Type

Sport Fish Commercial and Sport Fishing; Wildlife | 0.2 mg/kg in highest trophic level
Habitat?; Marine Habitat fish, 150-500 mm (millimeters)

Tribal Tribal Subsistence Fishing 0.04 mg/kg in 70% trophic level 3

Subsistence fish and 30% trophic level 4 fish,

150-500 mm
Subsistence | Subsistence Fishing Waters... shall be maintained free of

mercury at concentrations which
accumulate in fish and cause
adverse biological, reproductive, or
neurological effects. The fish
consumption rate used to evaluate
this objective shall be derived from
water body and population-specific
data and information of the
subsistence fishers’ rate of and form
of (e.g. whole, fillet with skin,
skinless fillet) fish consumption

Prey Fish Wildlife Habitat 2; Marine Habitat, 0.05 mg/kg in fish 50-150 mm
(where there are no trophic level 4 fish)

California Wildlife Habitat 2, Marine Habitat, Rare, | 0.03 mg/kg in fish less than 50 mm
Least Tern | Threatened, or Endangered Species
Prey Fish (where California least tern habitat
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exists)

(may be designated for the same
beneficial uses as the Prey Fish
Objective and Preservation of Rare,
Threatened or Endangered Species)

@ The objectives may also be applied to Warm Freshwater Habitat, Cold Freshwater Habitat,
Estuarine Habitat, and Inland Saline Water Habitat because each of those includes protection
of wildlife habitat (see Section 5.1).

The Sport Fish Water Quality Objective would apply to waterbodies where the highest trophic
level fish are present. The highest trophic level is trophic level 4 fish (e.g. bass, large catfish,
gopher rockfish). If there are no trophic level 4 fish, then the objective would apply to trophic
level 3 fish (e.g. trout, sunfish, perch, and blue rockfish). This objective would apply to four
beneficial uses: Commercial and Sport Fishing, Wildlife Habitat, Marine Habitat, and the
proposed Tribal Tradition and Cultural Beneficial Use. This objective is based on the method
used by the U.S. Environmental Protection Agency for its most recent methylmercury criterion
(January 2001). In accordance with that method, the objective is derived from an adjusted
consumption rate of one 8 ounce meal per week (224 grams per week or 32 grams per day) of
locally caught fish to reflect California recreational fishers, which is higher than the U.S.
Environmental Protection Agency criterion (17.5 grams per day) developed under the Clean
Water Act, section 304(a).

The second and third water quality objectives, the Tribal Subsistence Fishing Water Quality
Objective and the Subsistence Fishing Water Quality Objective, are being established to
reasonably protect the two new beneficial uses pertaining to Tribal Subsistence Fishing and
Subsistence Fishing (T-SUB and SUB, respectively). These objectives would generally only
apply where the corresponding uses are designated. Currently neither of these beneficial uses
has been designated to any waters in California. The Tribal Subsistence Fishing Water Quality
Objective was derived to protect humans consuming four to five meals per week (142 grams per
day) that applies to mostly trophic level 3 fish, based on a survey of fish consumption by
California tribes. For subsistence fishing by other individuals, the Subsistence Fishing Water
Quality Objective is narrative rather than a numeric to accommodate the wide variation in the
amount of fish and types of fish consumed by various members of the population. The two
objectives that support the subsistence fishing beneficial uses may be maodified by the Water
Boards based on site-specific consumption patterns of the particular communities they would
protect.
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The fourth and fifth water quality objectives, the Prey Fish Water Quality Objective and the
California Least Tern Prey Fish Water Quality Objective, were developed to protect wildlife and
accommodate situations where measuring the Sport Fish Water Quality Objective cannot
ensure protection of all wildlife species. These apply to the smaller size fish that many wildlife
species prey upon. The Prey Fish Water Quality Objective would apply to prey fish in waters
where trophic level 4 fish are not present. The California Least Tern Prey Fish Water Quality
Objective would protect the California least tern (Sterna antillarum browni), since it is a very
sensitive species that is on the federal list of endangered species. This objective would apply
only to the habitat of the California least tern and to the very small fish that the tern preys upon.

Implementation Program to Control Discharges of Mercury

The Porter-Cologne Water Quality Control Act (Wat. Code § 13000 et seq.) requires the
establishment of a program of implementation to achieve water quality objectives, which
includes a description of actions necessary to achieve the water quality objectives, a time
schedule for the actions to be taken, and monitoring to determine compliance with the water
quality objectives in accordance with Water Code section 13242.

In general, the principal sources of mercury pollution to the waters within California are historic
mines and atmospheric deposition. This mercury is transported to water bodies through
discharges of storm water, from historic mines or mine tailings, and from other nonpoint sources
(other lands that may experience erosion, especially due to human activity, and the sediments
that may be carried in storm water runoff). Since mercury bound to sediments is often
transported through the environment, reducing the amount of sediments in discharges also
reduces the amount of mercury. Other types of regulated discharges also present potential
sources of mercury contamination to waters of the state. Diffuse atomic mercury suspended in
air spreads over large areas, accumulates between storm events and during the long dry
season, and then is flushed into storm water systems. Mercury is also present (but in smaller
absolute amounts) in point-source discharges, due to a wide variety of potential industrial,
commercial and residential sources. The Provisions therefore establish mandatory control
requirements or provide discretionary control measures applicable to discharges from point
sources, storm water sources, and non-point sources.

For municipal wastewater and industrial dischargers regulated through (non-storm water)
National Pollutant Discharge Elimination System (NPDES) permits, the Provisions modify the
reasonable potential analysis and the approach to determine an effluent limitation contained in
the State Water Resources Control Board’s Policy for Implementation of Toxics Standards for
Inland Surface Waters, Enclosed Bays, and Estuaries of California (generally referred to as the
SIP). The Provisions which modify the SIP are exclusive to reasonable potential analyses and
effluent limitations for mercury. These modifications do not apply to dischargers to waters that
have site-specific mercury water quality objectives or to dischargers that discharge to receiving
waters for which a mercury or methylmercury total maximum daily load (TMDL) has been
approved. Because the Mercury Water Quality Objectives are fish-tissue based and not water-
column based, fish-tissue based water quality objectives were converted to water column values
to be used to determine whether a discharge requires an effluent limitation.
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Regarding the Sport Fish Water Quality Objective, Prey Fish Water Quality Objective, and
California Least Tern Prey Fish Water Quality Objective, which protect recreational consumption
of fish and wildlife, for discharges projected to cause or contribute to an excursion above the
applicable water quality standard (referred to as having reasonable potential), the effluent
limitation would be 12 nanograms per liter (ng/L) total mercury for discharges to flowing water
bodies (generally, rivers, creeks and streams) and 4 ng/L for discharges to slow moving water
bodies (generally, lagoons and marshes). Regarding the Tribal Subsistence Fishing Water
Quality Objective, for discharges with reasonable potential, the effluent limitation would be

4 ng/L total mercury for discharges to flowing water bodies and 1 ng/L for discharges to slow
moving water bodies. The same concentration values would be used to determine reasonable
potential for non-storm water NPDES discharges for the respective Mercury Water Quality
Objectives. These effluent limitations may be modified based on a site-specific bioaccumulation
factor. For the narrative Subsistence Fishing Water Quality Objective, the reasonable potential
analysis and the effluent limitation would need to be calculated using site-specific information
and/or the available bioaccumulation factors and translators.

For discharges of storm water regulated through NPDES permits that apply to Municipal
Separate Storm Sewer Systems (Phase | and Phase 1l MS4s), the Provisions require a set of
mercury control measures and give the Water Boards the discretion to substitute additional
measures and require best management practices for individual permits. For many MS4s,
permits already contain such control measures and best management practices. For areas that
are specifically designated as “Areas with Elevated Mercury Concentrations,” the Water Boards
would be required to include best management practices for erosion control in MS4 permits.
For industrial discharges regulated under the NPDES General Permit for Storm Water
Discharges Associated with Industrial Activities, the Provisions require that the permit, upon
reissuance, include a revised Numeric Action Level for total mercury, from 1400 ng/L to 300
ng/L.

For dischargers subject to the requirements of Title 27 of the California Code of Regulations,
section 22510 (closure and post-closure of mining sites), the Water Boards would continue to
use the existing program to control these discharges. The Provisions specify that erosion and
sediment control measures are required for mine site remediation in all future permits with
Waste Discharge Requirements (WDRs) or waivers of WDRs adopted, and re-issued or
modified WDRs. For non-point sources regulated under WDRs or waivers of WDRs, the Water
Boards have discretion under existing law to require dischargers to implement erosion and
sediment control measures. For discharges relating to dredging activities (including disposal),
the Water Boards have discretion under existing law to require total mercury monitoring and
procedures to control the disturbance and discharge of mercury contaminated materials. For
projects that create or restore wetlands, the Water Boards have the discretion under existing
law to require project applicants to include design features or management measures to reduce
the production of methylmercury in the wetland, particularly in areas with elevated mercury. For
nonpoint source discharges, dredging activities, and wetland projects, the Water Boards should

Final Staff Report: Part 2 of the Water Quality Control Plan for Inland Surface Waters, Enclosed Bays,
and Estuaries of California — Tribal and Subsistence Fishing Beneficial Uses and Mercury Provisions
XX



consider requiring the respective measures in areas with elevated mercury concentrations when
adopting, re-issuing, or modifying WDRs, waivers of WDRs, or water quality certifications.
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1. Introduction

Humans and wildlife are at risk of methylmercury toxicity due to the consumption of fish
containing high levels of mercury. New water quality objectives are needed to close a long
standing gap in the protection of wildlife, the lack of which has resulted in a lawsuit against the
U.S. Environmental Protection Agency (U.S. EPA) and a subsequent consent decree (Our
Children’s Earth Foundation and Ecological Rights Foundation vs. U.S. EPA, No. 3:13-cv-2857-
JSW [2014]). Furthermore, new water quality objectives for human health are needed to align
California with the most recent Clean Water Act section 304(a) criterion from the U.S. EPA, and
to include protection for California Native American tribes (California tribes) and subsistence
fishers. In addition, beginning in October 2013, California tribes and environmental justice
groups petitioned the State Water Resources Control Board (State Water Board) to consider
whether the current beneficial use definitions in the Regional Water Quality Control Plan (basin
plans) adequately protect Tribal cultural practices and traditional uses of waters by California
tribes, subsistence fishing by California tribes, and subsistence fishing by other communities
and individuals. Because these groups are known to consume a greater amount of fish,
bioaccumulative contaminants such as mercury are of particular concern.

The State Water Board is therefore proposing to establish Part 2 of the Water Quality Control
Plan for Inland Surface Waters, Enclosed Bays, and Estuaries of California—Tribal and
Subsistence Fishing Beneficial Uses and Mercury Provisions, which this Staff Report will refer to
as the Provisions.2 The Provisions would establish the following elements: (1) three beneficial
uses pertaining to tribal traditional and cultural use, tribal subsistence fishing use, and
subsistence fishing use by other cultures or individuals; (2) one narrative and four numeric
Mercury Water Quality Objectives to protect numerous beneficial uses of water involving human
health and aquatic dependent wildlife; and (3) a program of implementation to control mercury
discharges.

Mercury is a priority pollutant in water identified by the Clean Water Act (see 40 C.F.R. section
423, Appendix A). Unlike most other priority pollutants, the main route of exposure to humans
and wildlife is not through water contact or water ingestion, but through consumption of
methylmercury contaminated fish and shellfish. Consequently, the U.S. EPA established a
methylmercury fish tissue recommended criterion in their 2001 update, in accordance to section
304(a) of the Clean Water Act. Therefore, the Provisions include water quality objectives in the
form of fish tissue objectives.

1.1 Regulatory Authority for the Provisions
Federal Clean Water Act

2 The Water Quality Control Plan for Inland Surface Waters, Enclosed Bays, and Estuaries (ISWEBE
Plan) is not yet adopted.
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The Clean Water Act is the primary federal water pollution control statute. The State Water
Board is designated as the State Water Pollution Control Agency for all purposes under the
Clean Water Act. The Clean Water Act also creates the basic structure under which point
source discharges of pollutants are regulated and establishes the statutory basis for the
National Pollutant Discharge Elimination System (NPDES) permit program.

Porter-Cologne Water Quality Control Act

In 1969, the Porter-Cologne Water Quality Control Act (Wat. Code 8§ 13000 et seq.) was
adopted as the principal law governing water quality in California. The Porter-Cologne Water
Quality Control Act established a comprehensive statutory program to protect the quality and
“beneficial uses” (or “designated uses” under federal parlance) of waters of the state. Beneficial
uses include, but are not limited to, “domestic, municipal, agricultural, and industrial supply;
power generation; recreation; aesthetic enjoyment; navigation; and preservation and
enhancement of fish, wildlife, and other aquatic resources or preserves” (Wat. Code, § 13050,
subd. (f)).

Pursuant to California Water Code section 13241, regulatory protection of beneficial uses is
carried out, in part, through water quality objectives established by each of the Regional Water
Quality Control Boards (Regional Water Boards) in each of the ten basin plans adopted in
California or by the State Water Board in a water quality control plan. Beneficial uses of water
bodies, water quality objectives designed to protect those uses, a corresponding implementation
program, and an antidegradation policy constitute a complete water quality standard. Basin
plans also designate specific waters with corresponding beneficial uses made for their waters.

The State Water Board also adopts water quality control plans for waters of the state.

Statewide water quality control plans, when adopted, supersede a basin plan adopted by any
Regional Water Board to the extent there is any conflict between the two plans for the same
waters (Wat. Code, § 13170). In such circumstances, when the State Water Board adopts a
statewide plan, the statewide plan automatically has effect for those waters within the respective
Regional Water Board’s jurisdiction—without the Regional Water Board having to revise their
basin plan. (Throughout the Staff Report the State Water Board and the Regional Water Boards
are collectively referred to as the Water Boards.)

1.2 Consent Decree Requiring a Mercury Water Quality Objective to Protect
Wildlife

The United States District Court for the Northern District of California issued a consent decree to
resolve the dispute in a lawsuit captioned, Our Children’s Earth Foundation and Ecological
Rights Foundation vs. U.S. EPA, No. 3:13-cv-2857-JSW (2014) (order granting stipulation to
vacate hearing on U.S. EPA’s motion to dismiss and enter consent decree). Pursuant to the
consent decree, U.S. EPA is obligated to propose (by publishing in the Federal Register) water
guality criteria for wildlife by June 30, 2017, initiate endangered species consultation within nine
months of proposal, and finalize the rule within six months of the conclusion of the endangered
species consultation between the U.S. EPA and the U.S. Fish and Wildlife Service (USFWS)
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and the National Marine Fisheries Service (NMFS). If the State Water Board adopts the
Provisions and U.S. EPA approves it prior to June 30, 2017, U.S. EPA’s obligation to establish
the water quality criteria for wildlife would be satisfied. If the Provisions are not adopted by the
State Water Board and approved by U.S. EPA before that date, U.S. EPA would remain
obligated to satisfy its obligations under the consent decree. However, if U.S. EPA approves
the State Water Board’s submittal after June 30, 2017, but before the federal rule is finalized,
U.S. EPA would not be required to finalize the federal rule.

1.3 Purpose of the Staff Report

The purpose of the Staff Report for the Provisions (referred to as the Staff Report) is to provide
the supporting information used to develop the Provisions. This includes the need for the
Provisions, technical information to support recommended approaches as well as options for
each approach, and alternatives considered in accordance with the California Water Code (Wat.
Code) and California Environmental Quality Act (CEQA). The Staff Report also provides a
record of the process used to develop the Provisions, including the environmental review, early
consultation requirements, and the public participation process discussed in section 2.6, the
scientific peer review described in Appendix S, and an economic analysis, which is included in
Appendix R.

1.4 Intended Use of the Staff Report by Agencies

The State CEQA Guidelines require that the project description include, among other things, a
statement briefly describing the intended uses of the Environmental Impact Report (EIR)

(Cal. Code Regs., tit. 14, § 15124, subd. (d)). The agencies expected to use this Staff Report in
decision making are described below.

The State Water Board will use this Staff Report in determining whether to adopt the Provisions.
The State Water Board or any of the Regional Water Boards may use the information contained
within this Staff Report for future decision making and/or permitting. Furthermore,
implementation procedures have been included in this Staff Report in order to achieve the
proposed water quality objectives for the permitted discharges described in the Provisions and
in this Staff Report. Therefore, if the Provisions are approved, the following entities, where they
are considered public agencies for purposes of CEQA, may be considered responsible agencies
and may use the final Staff Report adopted by the State Water Board in their decision making
actions to comply with the Provisions:

¢ Permitted non-storm water dischargers (e.g. publicly owned treatment works, industrial
discharges)

e Permitted storm water dischargers

o Dischargers with Waste Discharge Requirements (WDRs) or waivers of WDRs

e The Water Boards
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1.5 Note on the Use of the Terms “Mercury” and “Methylmercury” in the Staff
Report

Generally the term “mercury” is used to indicate all forms of mercury, including inorganic
mercury (elemental mercury, cinnabar) and methylmercury. For analytical measurements,
either “methylmercury” or “total mercury” is typically specified. “Total mercury” includes
methylmercury and inorganic forms. Mercury in fish tissue is referred to as “methylmercury”
since almost all of the mercury in fish is methylmercury (see Section 4.2). However, mercury in
fish in often measured as “total mercury” because it is less costly than measuring
methylmercury alone.

1.6 Relationship to the Statewide Mercury Control Program for Reservoirs

Concurrent with the development of the Provisions, the State Water Board is developing a
separate project, generally referred to as the statewide mercury control program for reservoirs,
to establish a program to implement the Provisions’ water quality objectives for Commercial and
Sport Fishing (COMM), Wildlife Habitat (WILD), and Rare, Threatened, or Endangered Species
(RARE) in all California reservoirs impaired by mercury for those uses. (State Water Board
2016, State Water Board 2014). That project is referred to throughout this Staff Report as the
Reservoir Program. The Provisions, described in this Staff Report, are a separate and distinct
project from the Reservoir Program. The Provisions have independent utility, whether or not the
Reservoir Program is ultimately adopted by the State Water Board. If the State Water Board
does not adopt a Reservoir Program, the Provisions will be implemented on a case-by-case
basis for discharges to reservoirs, as described below in Section 6.13.3.
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2. Project Description

The Water Boards’ regulations for implementation of CEQA require the Staff Report to include a
brief description of the Provisions (Cal. Code Regs., tit. 23, 8 3777 subd. (b)(1)). The following
Chapter provides information about the Provisions, including (1) the precise location and
boundaries of the project; (2) an overview of the goals (i.e., project objectives) of the Provisions;
(3) a general description of the project’s technical, economic, and environmental characteristics;
and (4) contains non-exclusive lists of: (a) the agencies that are expected to use this Staff
Report in their decision making and permits, (b) other approvals required to implement the
project, and (c) related environmental review and consultation requirements required by federal,
state, or local laws, regulations, or policies (as required by the CEQA Guidelines (Cal. Code
Regs., tit. 14, § 15124). The complete text of the Provisions is included in this Staff Report as
Appendix A.

2.1 Project Title

This project is titled “Part 2 of the Water Quality Control Plan for Inland Surface Waters,
Enclosed Bays, and Estuaries of California—Tribal and Subsistence Fishing Beneficial uses,
Mercury Provisions”, and is referred to as the Provisions.

2.2  Project Objectives

The policy objectives of the Provisions are to:

1. Recognize beneficial uses of water made by California Native Americans and
subsistence fishers, including fishing, cultural, and ceremonial uses of water;

2. Adopt numeric water quality objectives for mercury to protect piscivorous wildlife from
consumption of fish with elevated levels of mercury;

3. Adopt water quality objective(s) for mercury to protect recreational fishers, subsistence
fishers, and California tribes from consumption of fish with elevated levels of mercury;

4. Provide a program of implementation to control mercury discharges and achieve the
Mercury Water Quality Objectives in California waters; and

5. Provide statewide consistency for objectives 1 through 4.

2.3 Description of the Provisions

2.3.1 Beneficial Uses

The Provisions would establish three new beneficial uses related to: tribal traditional and
cultural use, tribal subsistence fishing use, and subsistence fishing. (See Chapter 6, Issue D.)
The Provisions would require each of the Regional Water Boards to use the beneficial uses and
abbreviations listed below, to the extent it defines such activities in a water quality control plan
after the effective date of the Provisions.
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To designate the Tribal Tradition and Culture or Tribal Subsistence Fishing beneficial uses in a
water quality control plan for a particular waterbody segment and time(s) of year, a California
Native American tribe must confirm the designation is appropriate. No confirmation is required
to designate the Subsistence Fishing beneficial use in a water quality control plan.

The Tribal Subsistence Fishing and Subsistence Fishing beneficial uses relate to the risks to
human health from the consumption of noncommercial fish or shellfish. The two subsistence
fishing beneficial uses assume a higher rate of consumption of fish or shellfish than that
protected under the Commercial and Sport Fishing and the Tribal Tradition and Culture
beneficial uses. The function of the Tribal Subsistence Fishing and Subsistence Fishing
beneficial uses is not to protect or enhance fish populations or aquatic habitats. Fish
populations and aquatic habitats are protected and enhanced by other beneficial uses, including
but not limited to, Aquaculture, Warm Freshwater Habitat, and Cold Freshwater Habitat, that are
designed to support aquatic habitats for the reproduction or development of fish.

1) Tribal Tradition and Culture (CUL): Uses of water that support the cultural, spiritual,
ceremonial, or traditional rights or lifeways of California Native American Tribes,
including, but not limited to: navigation, ceremonies, or fishing, gathering, or
consumption of natural aquatic resources, including fish, shellfish, vegetation, and
materials.

2) Subsistence Fishing (SUB): Uses of water involving the non-commercial catching or
gathering of natural aquatic resources, including fish and shellfish, for consumption by
individuals, households, or communities, to meet needs for sustenance.

2.3.2 Water Quality Objectives

The Provisions would establish five new water quality objectives for mercury (the Mercury Water
Quality Objectives) to protect people and wildlife from consuming fish that contain high levels of
mercury. These objectives are named the Sport Fish Water Quality Objective, the Tribal
Subsistence Fishing Water Quality Objective, the Subsistence Fishing Water Quality Objective,
the Prey Fish Water Quality Objective, and the California Least Tern Prey Fish Water Quality
Objective and are collectively referred to as the Mercury Water Quality Objectives. The Mercury
Water Quality Objectives protect recreational fishers, California tribes and other subsistence
fishers, the endangered California least tern, and other wildlife listed in Table 2.1 (see Appendix
A for full details). With the exception of the Subsistence Fishing Water Quality Objective, the
Mercury Water Quality Objectives in these Provisions are expressed as concentrations of
milligrams of methylmercury per kilogram of fish tissue (mg/kg), since consuming fish is the
main route of exposure to harmful levels of mercury in the environment. The Subsistence
Fishing Water Quality Objective is a narrative water quality objective.

Since methylmercury accumulates up the food web, the trophic level (the place an organism
occupies on the food web) of the fish is an important component in setting a water quality
objective for mercury in fish tissue. Trophic level three fish are those that typically feed on
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plankton and insects (e.g. trout). Trophic level four fish are predators that often feed on trophic
level three organisms (e.g. bass). Trophic level four fish typically accumulate much higher
methylmercury concentrations than trophic level three fish.

Table 2.1. Summary of the Mercury Water Quality Objectives

Objective Beneficial Uses Objective
Type
Sport Fish Commercial and Sport Fishing; Wildlife 0.2 mg/kg in highest trophic level fish,
Habitat®; Marine Habitat 150-500 mm
Tribal Tribal subsistence fishing 0.04 mg/kg in 70% trophic level 3 fish
Subsistence and 30% trophic level 4 fish,
150-500 mm
Subsistence | Subsistence fishing “Waters... shall be maintained free of

mercury at concentrations which
accumulate in fish and cause
adverse biological, reproductive, or
neurological effects...” (see
Provisions, Appendix A)

Prey Fish Wildlife Habitat 2; Marine Habitat 0.05 mg/kg in fish 50-150 mm
(where no trophic level 4 fish)

California Wildlife Habitat 2, Marine Habitat, Rare, | 0.03 mg/kg in fish less than 50 mm
Least Tern | Threatened, or Endangered Species
Prey Fish (where California least tern habitat
exists)

(may be designated for Rare,
Threatened, or Endangered Species;
Wildlife Habitat; Marine Habitat)

a The objectives supporting Wildlife Habitat and Marine Habitat may also be applied to Warm
Freshwater Habitat, Cold Freshwater Habitat, Estuarine Habitat, and Inland Saline Water
Habitat because each of those includes protection of wildlife habitat (see Section 5.1).

The Sport Fish Water Quality Objective protects California recreational fishers at a consumption
rate of one meal per week of sport fish. The Tribal Subsistence Fishing Water Quality Objective
is three to four times more stringent than the Sport Fish Water Quality Objective in order to
protect tribal communities that consume greater amounts of fish. The Tribal Subsistence
Fishing Objective protects tribal fish consumers at a consumption rate of four to five meals of
fish per week of mostly lower trophic level fish (e.g., trout and salmon), based on a study of
tribal fish consumption. The Subsistence Fishing Objective is a narrative objective and protects
other consumers at a rate determined on a site-specific basis, since the consumption rate and
species consumed vary, in absence of site-specific information, U.S. EPA guidance may be
used. The Prey Fish Water Quality Objective and the California Least Tern Prey Fish Water
Quality Objective protect wildlife that typically consume smaller fish. The Prey Fish Water
Quality Objective focuses on sampling smaller trophic level three fish that are shorter lived and
thus have not had time to accumulate as much methylmercury as larger sport fish. These fish
constitute a significant portion of the diet in smaller piscivorous birds and wildlife. The California
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Least Tern Prey Fish Water Quality Objective applies to the habitat of the California least tern,
since the California least tern is a very sensitive endangered species. The Prey Fish Water
Quality Objective is for situations where the Sport Fish Water Quality Objective is measured
using trophic level 3 fish, which would not ensure protection of all wildlife species that prey upon
smaller fish for food. The details of the development of the Mercury Water Quality Objectives
are discussed in Section 6.1 through Section 6.8.

2.3.3 Program of Implementation

The Provisions include a program of implementation to control mercury inputs to water bodies
through NPDES permits issued pursuant to section 402 of the Clean Water Act, water quality
certifications issued pursuant to section 401 of the Clean Water Act, WDRs, and waivers of
WDRs, where any of the five Mercury Water Quality Objectives apply. Permits with the new
requirements may be issued to: owners of active and legacy gold and mercury mine sites,
dredging activity permittees, wetland project applicants, other nonpoint source dischargers,
municipal separate storm sewer systems and other storm water dischargers, and wastewater
treatment plants and industrial dischargers, as listed below. For MS4 storm water, point source
wastewater and industrial dischargers, and mine site remediation permittees, new requirements
are mandatory. For non-point source discharges, wetland projects, and dredging activities, new
requirements are at the discretion of the Water Boards under existing law. For some of the
discharges, existing management practices may be sufficient to comply with the new
requirements. For municipal wastewater treatment systems and non-storm water industrial
discharges, a water column translation of the mercury concentration in fish tissue would be used
in permitting. A summary of the requirements by discharge type is listed below. For more
details see the relevant sections of the Staff Report (indicated below) or the Provisions.

Mine Site Remediation

For discharges subject to California Code of Regulations, title 27, section 22510 (closure
and post-closure of mining sites), where mercury was mined or used in the processing
ore, erosion and sediment controls are required at a minimum to control mercury in the
discharge (see Section 6.9). Since mercury binds to sediments, preventing discharges
of sediments also minimizes discharges of mercury.

Additionally, discharges from mine tailings from historic mines may be regulated as
Storm Water Discharges (i.e., through Municipal, Construction, or California Department
of Transportation storm water permits), Nonpoint Source Discharges, or Dredging
Activity Discharges, as described below. Discharges from currently operating mines
may be regulated as Waste and Industrial Discharges or as Storm Water Discharges
from Industrial Facilities, as described below.

Dredging Activities

The Water Boards have discretion under existing law to require dischargers to
implement total mercury monitoring and procedures to control the disturbance and
discharge of mercury-contaminated material during dredging and disposal of dredged
material. The draft Provisions emphasize that the permitting authority should consider
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requiring such measures in areas with elevated mercury concentrations (see Section
6.10).

Wetland Projects

Projects that create or restore wetlands will provide valuable wildlife habitat, and the
Provisions encourage responsible wetland development. For these projects, the Water
Boards would have discretion under existing law to require the project applicant to
include design features or management measures to reduce the production of
methylmercury in the wetland. The draft Provisions emphasize that the permitting
authority should consider requiring such measures in areas with elevated mercury
concentrations (see Section 6.10).

Other Nonpoint Source Discharges

Where there are elevated concentrations of mercury in the soil, the Water Boards have
discretion under existing law to require dischargers to implement erosion and sediment
control measures in WDRs and waivers of WDRs. The draft Provisions emphasize that
the permitting authority should consider requiring such measures in areas with elevated
mercury concentrations (see Section 6.10).

Storm Water Discharges

Storm Water from Municipal Separate Storm Sewer Systems

While MS4s already conduct pollution prevention and pollution control activities, the
Provisions require that all Phase | and Phase Il MS4 permits include pollution prevention
activities specifically for mercury (e.g., thermometer exchange programs, fluorescent
lamp recycling programs, public education and outreach, auto dismantler education, and
survey of use, handling, and disposal of mercury-containing products, see Section 6.11).
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Storm Water from California Department of Transportation Activities

The Provisions would not impose any new requirements. The existing California
Department of Transportation storm water permit provided a sufficient level of baseline
controls for mercury in the form of sediment controls (see Section 6.11).

Storm Water from Construction Activities

The Provisions would not impose any new requirements. The existing construction
storm water permit provides a sufficient level of baseline controls for mercury in the form
of sediment controls (see Section 6.11).

Storm Water from Industrial Activities

The Provisions would not impose any new requirements. The existing general permit for
industrial activities already includes methods to control mercury if the Numeric Action
Level for mercury is exceeded. However, the Provisions would update the Numeric
Action Level from 1400 nanograms per liter (ng/L) to 300 ng/L (see Section 6.11).

Wastewater and Industrial Discharges

For discharges to waters protected by the Sport Fish Water Quality Objective, the Prey
Fish Water Quality Objective, or the California Least Tern Prey Fish Water Quality
Objective, discharges to flowing water bodies (rivers, creeks, and streams) that are
determined by the Water Boards to have reasonable potential would need to meet an
effluent limitation calculated using a water column concentration value for total mercury
of 12 ng/L and perform required monitoring of the mercury concentration in the effluent.
Discharges to estuaries with slow moving water (lagoons and marshes) that have total
mercury concentrations higher than 4 ng/L would need to meet an effluent limitation
calculated using the 4 ng/L value. The water column concentrations were derived from
bioaccumulation factors (BAFs) and translators (Appendix |, Section 6.12 to 6.13).
Rather than applying the above effluent limits, dischargers may determine site-specific
BAFs to calculate effluent limits specific to their receiving waters. In addition, Water
Boards have the discretion to allow dilution credits where appropriate.

For dischargers to waters protected by the Tribal Subsistence Fishing Water Quality
Objective, discharges to flowing water bodies that are determined by the Water Boards
to have reasonable potential with total mercury concentrations higher than 4 ng/L would
need to meet an effluent limitation calculated using a water column concentration value
for total mercury of 4 ng/L and perform required monitoring of the mercury concentration
in the effluent. For estuaries with slow moving water, discharges that are determined by
the Water Boards to have reasonable potential with total mercury concentrations higher
than 1 ng/L would need to meet an effluent limitation calculated using a water column
concentration value for total mercury of 1 ng/L. For discharges to waters protected by
the Subsistence Fishing Water Quality Objective, effluent limitations would need to be
derived on a site-specific basis.
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All effluent limitations would be based on an annual average concentration of total
mercury. Additional exceptions to these requirements may apply. If the discharge
originates from a publicly owned wastewater treatment plant (POTW) that serves a small
disadvantaged community or is designated as an insignificant discharge, then the
monitoring requirements may be waived (see Section 6.12 to 6.13).

For dischargers that have new requirements under the Provisions, the Provisions would result in
additional costs. The costs incurred by different individual dischargers may vary widely,
depending on the degree to and the methods by which those dischargers are already currently
controlling mercury. The costs are evaluated in Appendix R. For some dischargers, the
Provisions would not result in new requirements and those dischargers would not incur
additional costs. The Provisions’ new requirements imposed on dischargers are discussed in
the Staff Report in comparison to existing policy, existing requirements, and where possible, the
current performance of discharges in Chapters 6 and 7, to anticipate the new costs or new
requirements the Provisions may impose on dischargers.

2.3.4 Effective Date of the Provisions and their Implementation

The Provisions would establish new beneficial uses pertaining to tribal traditional and cultural,
tribal subsistence fishing, and subsistence fishing. The establishment of the beneficial uses
would be effective for purposes of the Clean Water Act upon adoption by the State Water Board
and approval by the Office of Administrative Law (OAL) and U.S. EPA. However, the Provisions
would not designate these beneficial uses to any specific water body. There is an expectation
that the beneficial uses would be designated in the future by Regional Water Boards through the
basin plan amendment process (a process that is often a minimum of two years). This process
may be initiated at any time by a Regional Water Board, but would depend on the Regional
Water Board’s other priority projects, input from California tribes or subsistence fishing
communities, and the availability of information to support the designation.

The Mercury Water Quality Objectives would become effective upon adoption by the State
Water Board and approval by OAL and U.S. EPA, which typically occurs within a few months
after the State Water Board adoption. The Tribal Subsistence Fishing Water Quality Objective
and the Subsistence Fishing Water Quality Objectives generally would only apply to a particular
water body after the corresponding beneficial use is designated to a water body. However,
compliance with either of the objectives could be required in a permit action prior to formal
designation if the Water Boards determine that tribal subsistence fishing or subsistence fishing
is an existing use.

The requirements contained in the Provisions would become effective for a specific discharger
once the Water Boards incorporate the mandatory conditions into the discharger’s permit.
Insofar as the Provisions acknowledge that the Water Boards have discretion to include
requirements for particular dischargers, those requirements would also become effective upon
inclusion in the applicable permit. This process would generally be done permit-by permit as
the permits are issued, modified, or renewed. In the case of NPDES permits regulated by
section 402 of the Clean Water Act, the U.S. EPA must approve the Provisions and the final
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permit for such requirements to be effective. Any new condition or requirement added or
amended into a WDR could be implemented upon approval by OAL. The State Water Board
has the authority to amend certifications under section 401 of the Clean Water Act pursuant to
the Provisions. As a result, new requirements should be incorporated into all existing applicable
NPDES permits within 5 to10 years of date of approval by U.S. EPA. New mercury
requirements should be included in most other applicable WDRs within 15 years of the date of
approval(s). The mercury requirements would also be included in any applicable new permit for
new discharges. Timelines for compliance are already established by existing programs and in
the State Water Board’s Policy for Compliance Schedules in National Pollutant Discharge
Elimination System Permits (Resolution 2008 — 0025).

2.4  Location and Boundaries of the Provisions and Relationship to Regional
Water Quality Control Plans

After the State Water Board adopts and establishes the new beneficial use definitions, to the
extent a Regional Water Board defines such activities in its basin plan after the effective date of
the Provisions, the Regional Water Board would use the beneficial use definitions and
abbreviations contained in the Provisions. Upon being included within their respective basin
plans, the Regional Water Boards may designate waters (inland surface waters, enclosed bays,
and estuaries of the State (Figure 2-1)) within their respective regions as having one or more of
the beneficial uses. Similarly, the State Water Board may designate waters applicable to its
water quality control plans.

Of the nine Regional Water Boards, only the North Coast Regional Water Board’s basin plan
explicitly lists a beneficial use for Native American Culture (which includes subsistence fishing)
and a separate Subsistence Fishing beneficial use (North Coast Water Board, 2011, p. 2-3.00).
The new beneficial use definitions proposed by the Provisions would not supersede the North
Coast Water Board’s existing beneficial use definitions for Native American Culture and
Subsistence Fishing contained in its basin plan.

The Provisions’ Mercury Water Quality Objectives would apply to inland surface waters,
enclosed bays, and estuaries in California designated with the corresponding beneficial uses:
Commercial and Sport Fishing (COMM); Wildlife Habitat (WILD); Warm Freshwater Habitat
(WARM); Cold Freshwater Habitat (COLD); Estuarine Habitat (EST); Inland Saline Water
Habitat (SAL); Marine Habitat (MAR); Rare, Threatened, or Endangered Species (RARE);
Tribal Traditional and Culture (CUL); Tribal Subsistence Fishing (T-SUB); and Subsistence
Fishing (SUB). The Mercury Water Quality Objectives associated with these beneficial uses
would not supersede site-specific mercury water quality objectives meant to protect human
health or wildlife. (See Figure 2-1 and Section 3.10 for a list of site-specific water quality
objectives). Additionally, the Tribal Subsistence Fishing Water Quality Objective would not apply
to waters designated by the North Coast Regional Water Board’s basin plan with the beneficial
uses for Native American Culture (which includes subsistence fishing) (North Coast Water
Board, 2011, Table 2-1). State Water Board staff is uncertain what activities within the North
Coast Regional Water Board’s Native American Culture beneficial use definition supported the
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designations. Additionally, the beneficial use definitions proposed by the Provisions for CUL
and T-SUB, and SUB in some respects are more broad, and in other respects more narrow,
than the North Coast Regional Board’s beneficial use for Native American Culture. As a result,
State Water Board staff is uncertain which waters designated with Native American Culture in
the North Coast region would be appropriate to apply the Mercury Water Quality Objectives. In
the future, if the North Coast Regional Water Board amends its basin plan with the Provisions’
beneficial uses for CUL, T-SUB, and SUB, such designation would determine which of the
Mercury Water Quality Objectives would apply. The Provisions’ Subsistence Fishing Water
Quality Objective would apply to the Subsistence Fishing (FISH) beneficial use contained in the
North Coast Regional Water Board basin plan, but no waters in that region have been
designated with that use.

The Provisions’ program of implementation would apply to the same waters as the Mercury
Water Quality Objectives, but the implementation provisions would not apply to dischargers that
discharge to receiving waters for which a mercury or methylmercury total maximum daily load (a
mercury or methylmercury TMDL) has been approved. See Section 3.10 for a list of TMDLS).
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Existing Site-Specific Mercury
Water Quatily Objectives

Major Waters Within the Project
Boundary

e & Project Boundary
[ 1 State or Country Boundary E

Figure 2-1 Project Boundary and Major Waters Included in the Project. For a list of site-specific
objectives see Table 3-2.

2.5 Permits and Other Approvals Required to Implement the Provisions

After adoption by the State Water Board, the Provisions must be submitted to the California
Office of Administrative Law for review and approval. Because the Provisions include the
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adoption of new water quality standards, pursuant to Clean Water Act section 303, subdivision
(c), the Provisions’ water quality standards must also be submitted to U.S. EPA for review and
approval.

Except as may be required by other environmental review and consultation requirements as
described below, no other agency approvals are expected to be required to implement the final
Provisions. However, governing bodies of NPDES permittees may determine that separate
approval actions are necessary to formally approve the approach they would take to comply
with permits that implement the final Provisions. Beyond analyzing the reasonably foreseeable
methods of compliance, the Staff Report is not required to, and therefore does not analyze the
details related to the project specific actions that might be implemented by any particular
permittee as a result of the State Water Board’s proposed project (see Cal. Code Regs., tit. 23,
8§ 3777, subd. (c); Pub. Resources Code § 21159, subd. (d)).

2.6  Environmental Review and Consultation Requirements

The Staff Report includes the State Water Board’s Substitute Environmental Documentation
(SED) required to satisfy the provisions of the CEQA, pursuant to Public Resources Code
sections 21080.5, 21159 and CEQA Guidelines sections 1520 through 15253, and the State
Water Board’s Regulations for Implementation of the California Environmental Quality Act of
1970, California Code of Regulations, title 23, sections 3720 through 3781. These requirements
are listed below, along with other regulatory process requirements.

2.6.1 California Environmental Quality Act

CEQA authorizes the Secretary for Natural Resources to certify that state regulatory programs
meeting certain environmental standards are exempt from many of the procedural requirements
of CEQA, including the preparation of a separate EIR, negative declaration, or initial study.
(Pub. Resources Code, § 21080.5). The Secretary for Natural Resources has certified as
exempt the State Water Board’s Basin/208 Planning Program for the protection, maintenance,
and enhancement of water quality in California. (Cal. Code Regs., tit. 14, § 15251(g)). Exempt
regulatory programs include the Water Boards’ adoption or approval of water quality standards
and provisions to implement water quality standards, such as the Provisions. (Cal. Code Regs.,
tit. 23, § 3775-3781). Therefore, the Staff Report includes the Substitute Environmental
Documentation required for compliance with CEQA, and a separate CEQA document will not be
prepared. The State Water Board must still comply with CEQA’s goals and policies, including
the policy of avoiding significant adverse effects on the environment where feasible (Cal. Code.
Regs., tit. 14, § 15250).

According to the State Water Board regulations for the implementation of CEQA (Cal. Code
Regs., tit. 23, § 3777), the Substitute Environmental Documentation shall consist of a written
report prepared for the Board containing an environmental analysis of the project; a completed
Environmental Checklist (where the issues identified in the checklist must be evaluated in the
checklist or elsewhere in the SED); and other documentation as the Board may include. The
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SED is required to contain, at a minimum, the following information:

1. A brief description of the proposed project;
2. An identification of any significant or potentially significant adverse environmental
impacts of the proposed project;
3. An analysis of reasonable alternatives to the project and mitigation measures to avoid or
reduce any significant or potentially significant adverse environmental impacts; and
4. An environmental analysis of the reasonably foreseeable methods of compliance. The
environmental analysis shall include, at a minimum, all of the following:
a. An identification of the reasonably foreseeable methods of compliance with the
project;
b. An analysis of any reasonably foreseeable significant adverse environmental
impacts associated with those methods of compliance;
c. An analysis of reasonably foreseeable alternative methods of compliance that
would have less significant adverse environmental impacts; and
d. An analysis of reasonably foreseeable mitigation measures that would minimize
any unavoidable significant adverse environmental impacts of the reasonably
foreseeable methods of compliance. (Cal. Code Regs., tit. 23, 8 3777, subd. (b)).

Accordingly, these analyses are contained in Chapter 2 and Chapters 7 through 9 of the Staff
Report.

2.6.2 Reasonably Foreseeable Methods of Compliance

The State Water Board’s Substitute Environmental Documentation for the Provisions is required
to include an environmental analysis of the reasonably foreseeable methods of compliance with
the Provisions (Cal. Code Regs., tit. 23, § 3777, subd. (b)(4); Pub. Resources Code, § 21159,
subd. (a)). In developing the environmental analysis, the State Water Board is not required to
conduct a site-specific project level analysis of the methods of compliance, but the
environmental analysis shall account for a reasonable range of environmental, economic, and
technical factors (Cal. Code Regs., tit. 23, § 3777, subd. (c); Pub. Resources Code, § 21159,
subd. (d)). A general description of the reasonably foreseeable methods of compliance is
contained in Chapter 7 of the Staff Report and the environmental analysis of the reasonably
foreseeable methods of compliance is contained in Chapter 8 of the Staff Report.

2.6.3 Early Public Consultation/Scoping

CEQA requires the State Water Board to seek early public consultation with public agencies and
members of the public prior to circulating the draft SED. (Cal. Code Regs., tit. 23, § 3775.5,
subd. (a).) The consultation may include one or more scoping meetings to engage the
stakeholders and public agencies early in the planning and formulation stages of the project to
scope the range of actions, alternatives, reasonably foreseeable methods of compliance,
significant impacts, and cumulative impacts, if any, that should be analyzed in the study and
mitigation measures that will reduce impacts to a less than significant level, and to eliminate
from the project any elements found not to be important (Cal. Code Regs., tit. 23, § 3775.5,
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subd. (b)). A scoping meeting for the Provisions was held in February 2007 in Sacramento,
California. Oral and written comments were received, but development of the Provisions was
delayed due to shifting staff resources to other State Water Board priority plans and policies.

Executive Order B-10-11 provides that it is the policy of the administration of the Governor of
the State of California that every state agency encourage consultation and communication with
California Indian Tribes and permit tribal governments to provide meaningful input in the
development of regulations, rules, and policies that may affect tribes.

2.6.4 Focus Group Meetings

To continue engagement and consultation with interested members of the public, State Water
Board staff held nine targeted outreach meetings from June through October of 2014 to discuss
and solicit feedback on the Provisions’ key elements. These meetings also included discussion
on the Reservoir Program (see Section 1.6). Eight meetings were held with representatives
from California tribes, industry, municipal governments, environmental interest groups, the
Department of Conservation, the Bureau of Land Management (BLM), U.S. Forest Service
(USFS), the U. S. Army Corps of Engineers, California Department of Public Health (CDPH) and
county health departments (Table 2-1). Participants were provided an issue paper that provided
an overview of the fundamentals of the Provisions and 21 key unresolved issues and options to
discuss. Documents from these meetings and the 2007 scoping meeting are available at
http://www.waterboards.ca.gov/water_issues/programs/mercury/.

Table 2-1. Focus Group Meetings

Group Location, Date
California Native American Tribes Sacramento (teleconference), June 27, 2014
Northern California Environmental &
Environmental Justice Groups Sacramento, July 8, 2014
Municipal Wastewater Sacramento, July 14, 2014
Northern California Municipal Storm Water
Agencies Sacramento, July 25, 2014
Southern California Municipal Storm Water
Agencies Costa Mesa, July 31, 2014
Land Managers/Mining Sacramento, August 7, 2014
Public Health Departments Sacramento, September 3, 2014
Industrial Wastewater Dischargers Sacramento, September 11, 2014
Presentation at U.S. EPA Tribal Conference Sacramento, October 15, 2016

In formulating the Provisions, State Water Board staff consulted with staff from the Regional
Water Boards in a meeting in October 2014. Staff from the San Francisco Bay Water Board
and the Central Valley Water Board who are developing the Reservoir Program have been
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involved in the development of the Provisions. In addition, State Water Board staff has
consulted with staff from U.S. EPA and the Office of Environmental Health Hazard Assessment
(OEHHA).

2.6.5 Tribal and Subsistence Fishing Beneficial Uses Outreach Meetings

Eleven meetings were held by State Water Board staff with California tribes and other
stakeholders as part of staff’s efforts to receive input on the proposed beneficial uses (Table 2-
2). These focused outreach meetings were held prior to the formal comment period, therefore
no formal responses to comments were made. Staff altered the definitions based on input
received during these outreach meetings.

Table 2-2. Focus Group Meetings for the Beneficial Uses

Group Location, Date

Tribal Ad-hoc Committee Lower Lake, May 5, 2016

Agriculture Representatives Sacramento, May 12, 2016

Association California Water Agencies Sacramento, May 13, 2016

Association California Water Agencies Sacramento (and webcast), June 15, 2016

Southern California Tribal Representatives Coachella, June 27, 2016

Municipal Storm Water and Wastewater

Sacramento (and webcast), July 12, 2016

Northern California Tribal Representatives

Loleta (near Eureka), July 15, 2016

Central California Tribal Representatives

Sacramento (and webcast), July 20, 2016

NGOs and Environmental Justice Groups

Sacramento (and webcast), July 26, 2016

Industry

Sacramento (and webcast), July 26, 2016

Ag, Dairy, Grazers

Sacramento (and webcast), July 27, 2016

2.6.6 Notice to California Native American Tribes of Opportunity for Consultation

AB 52 (Gatto, 2014) established a new category of resources in CEQA called Tribal Cultural

Resources:

‘Tribal cultural resources’ are either of the following: (1) Sites, features, places, cultural
landscapes, sacred places, and objects with cultural value to a California Native
American tribe that are either of the following: (A) Included or determined to be eligible
for inclusion in the California Register of Historical Resources. (B) Included in a local
register of historical resources as defined in subdivision (k) of Section 5020.1. (2) A
resource determined by the lead agency, in its discretion and supported by substantial
evidence, to be significant pursuant to criteria set forth in subdivision (c) of Section
5024.1. In applying the criteria set forth in subdivision (c) of Section 5024.1 for the
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purposes of this paragraph, the lead agency shall consider the significance of the
resource to a California Native American tribe.” (Pub. Resources Code, 8§ 21074)

AB 52 also established a consultation process with all California tribes on the Native American
Heritage Commission List. Consultation with a California Native American tribe that has
requested such consultation may assist a lead agency in determining whether the project may
adversely affect tribal cultural resources, and if so, how such effects may be avoided or
mitigated. AB 52 requires formal notice to California tribes of an opportunity to consult with the
lead agency prior to the release of a negative declaration, mitigated negative declaration, or
environmental impact report if the tribe is traditionally and culturally affiliated with the geographic
area of the proposed project.

The requirements to consider tribal cultural resources and to consult with California tribes apply
to CEQA projects for which the lead agency issues a notice of preparation or a notice of intent
to adopt a negative declaration or mitigated negative declaration on or after July 1, 2015. The
State Water Board considers AB 52’s requirements as also applying to SED.

In addition to the outreach described above, letters dated May 10, 2016 were sent via certified
mail to 14 tribal communities, including all of the California tribes registered at the time to
receive AB 52 notices. All delivery receipts were received by the State Water Board by June
17, 2016. The State Water Board received no response to these letters requesting consultation
within the 30 days (or at any other time) following the tribes’ receipt of the letters.

2.6.7 Consultation with U.S. Fish and Wildlife Service, California Department of Fish and
Wildlife and National Marine Fisheries Service

Since the Provisions could affect threatened or endangered species, the California Endangered
Species Act of 1984 requires State agencies to consult with the California Department of Fish
and Wildlife (CDFW) on State-listed species. Additionally, the Federal Endangered Species Act
requires consultation with USFWS and NMFS on federally listed species.

Moreover, because a major impetus of the Provisions is to address concerns raised by USFWS
in the 1998 draft Biological Opinion (see Section 3.5), satisfying the concerns of USFWS is
critical to the success of the project.

State Water Board staff consulted with staff from USFWS and CDFW in the development of the
Mercury Water Quality Objectives for wildlife. A draft was sent to USFWS in March 2014.
Meetings were held with representatives from USFWS and U.S. EPA in March 2015 and with
representatives from USFWS, U.S. EPA, and National Marine Fisheries Service on December
7, 2015. The CDFW was sent drafts and was invited to the last meeting, but did not attend.

2.6.8 Scientific Peer Review
The California Health and Safety Code section 57004 requires external scientific peer review of
the scientific basis for any rule proposed by any board, office, or department within the
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California Environmental Protection Agency. Scientific peer review is a mechanism for ensuring
that the scientific portions of regulatory decisions and initiatives are based on sound science.
Scientific peer review also helps strengthen regulatory activities, establishes credibility with
stakeholders, and ensures that public resources are managed effectively. The scientific
portions of the Provisions underwent external scientific peer review in the summer of 2016. The
scientific reviewer's comments, Water Board staff responses, and the resulting changes to the
Provisions, are included in Appendix S.

The external peer reviewers prepare a written report that contains an evaluation of the scientific
basis of the proposed rule. If a review finds that the State Water Board has failed to
demonstrate that the scientific portion of the proposed rule is based upon sound scientific
knowledge, methods, and practices, the report shall state that finding, and the reasons
explaining the finding (Health & Safety Code, § 57004, subd. (d)(2)). In such a case, if the State
Water Board disagrees with any aspect of the finding of the external scientific peer review, it
shall explain its disagreement and include as a part of the administrative record for the rule “its
basis for arriving at such a determination in the adoption of the final rule, including the reasons
why it has determined that the scientific portions of the proposed rule are based on sound
scientific knowledge, methods, and practices” (Health & Safety Code, § 57004, subd. (d)(2)).
The scientific peer review should be completed and changes to the Provisions should be made,
if necessary, before the draft Provisions and Staff Report are distributed for public comment.

2.6.9 Water Code section 13241
In accordance with Water Code section 13241, the Water Boards are required to establish water
guality objectives to “ensure the reasonable protection of beneficial uses and the prevention of
nuisance.” In doing so, the Water Boards shall consider the following factors:
1. Past, present, and probable future beneficial uses of water.
2. Environmental characteristics and water quality of the hydrographic unit under
consideration.
3. Water quality conditions that could be reasonably attained through coordinated control of
all factors affecting water quality.
4. Economic considerations.
The need for developing new housing.
6. The need to develop and use recycled water.

o

Discussion of the six factors are in Chapter 10, however, several factors (including economic
considerations) are also discussed in Chapter 6 (discussion of the policy issues).

2.6.10 Other Requirements
Antidegradation, the Human Right to Water, and climate change are described in Chapter 10.

2.7 Project Contacts

Amanda Palumbo, Environmental Scientist
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Division of Water Quality, State Water Resources Control Board
Amanda.Palumbo@waterboards.ca.gov, (916) 341-5687

Zane Poulson, Chief, Inland Planning and Standards Unit
Division of Water Quality, State Water Resources Control Board
Zane.Poulson@waterboards.ca.gov, (916) 341-5488

Rik Rasmussen, Manager, Water Quality Standards and Assessment Section

Division of Water Quality, State Water Resources Control Board
Rik.Rasmussen@waterboards.ca.gov, (916) 341-5549

Stacy Gillespie, Senior Counsel

Office of Chief Counsel, State Water Resources Control Board
Stacy.Gillespie@waterboards.ca.gov, (916) 341-5190

Program Website
http://www.waterboards.ca.gov/water _issues/programs/mercury/

Updates on the Provisions can be obtained by subscribing to the electronic subscription mailing
list (listserv) for the “Mercury - Statewide Provisions”, under “Water Quality*:
http://www.waterboards.ca.gov/resources/email_subscriptions/swrcb_subscribe.shtml.
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3. Regulatory Background

3.1 Regulatory History and the Need for New Beneficial Uses

The Federal Water Pollution Control Act of 1972, as amended (33 U.S.C. § 1251 et seq. (Clean
Water Act or Act) “is a comprehensive water quality statute designed to restore and maintain the
chemical, physical, and biological integrity of the Nation’s waters.” (PUD No. 1 of Jefferson City
v. Washington Dept. of Ecology (1994) 511 U.S. 700, 704 (internal quotation marks omitted).)
The Clean Water Act requires states to adopt new or revise existing water quality standards for
all waters within their boundaries. (33 U.S.C. § 1313(a); 40 C.F.R. § 131.4(a).) If a state does
not set water quality standards, or if U.S. EPA determines that the state’s standards do not meet
the requirements of the Clean Water Act, U.S. EPA promulgates standards for the states. (33
U.S.C. § 1313(b), (c)(3)-(4).) “Water quality standards are to protect the public health or
welfare, enhance the quality of water and serve the purposes of the Act.” (40 C.F.R. 131.3(i).)
Water quality standards generally consist of three components: designated uses for each water
body or segment, water quality criteria for those waters intended to protect the designated uses,
and an antidegradation policy (40 C.F.R 8131.6(a), (c), and (d); 40 C.F.R. § 131.13). In
general, “uses” refer to what a water body is or potentially may be used for (40 C.F.R. §
131.3(f)), either by the public or by plants, fish, and other forms of life, with examples as diverse
as use as wildlife and riparian habitat, use of water for industrial production, agricultural supply,
or use for recreation due to activities such as fishing and swimming in water bodies (40 C.F.R.
131.10(a)). Most, if not all, water bodies have multiple uses. “Existing uses” are “those uses
actually attained in the water body on or after November 28, 1975, whether or not they are
included in the water quality standards.” (40 C.F.R. 8 131.3(e).) “Designated uses’ are those
uses specified in water quality standards for each water body or segment whether or not they
are being attained.” (40 C.F.R. § 131(f).) “Water quality criteria” are “expressed as constituent
concentrations, levels, or narrative statements, representing a quality of water that supports a
particular use.” (40 C.F.R. § 131.3(b).) Antidegradation policies generally must provide three
levels (tiers) of water quality protection to maintain and protect existing water uses, high quality
waters, and outstanding national resource waters, consistent with 40 Code of Federal
Regulations section 131.12.

Under the Porter-Cologne Water Quality Control Act (Wat. Code, § 13000 et seq.), California
law designates the State Water Board and the nine Regional Water Boards as the principle
state agencies for enforcing federal and state water pollution law (Wat. Code, 8§ 13140, 13160,
13225, 13240). California law defines “designated uses” and “water quality criteria,”
respectively, as “beneficial uses” and “water quality objectives” (Wat. Code, § 13050, subds. (f),
(h)). Regional Water Boards are required to establish water quality control plans for all areas
within their regions (Wat. Code, §13240), and those water quality control plans must designate
or establish, in part, beneficial uses within the areas governed by that plan (Wat. Code § 13050,
subd. (j)).

Beneficial uses form the cornerstone of water quality management and protection in California.
The Water Boards carry out their water quality protection authority through, among other
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actions, the adoption of regional water quality control plans (referred to as “basin plans” when
adopted by the Regional Water Boards). Through these plans, the Water Boards establish
water quality standards, and the Regional Water Boards designate specific waters within their
respective regions where the use applies (Wat. Code, 88 13240, 13050, subd. (j)). Once
beneficial uses are designated in basin plans, water quality objectives can be established and
programs that maintain or enhance water quality can be implemented to ensure the reasonable
protection of beneficial uses (Wat. Code, § 13241) for surface waters, ground water, marshes,
wetlands, and other waters of the state. The federal Clean Water act allows states to adopt
sub-categories of a use and set the appropriate water quality criteria (objective) to reflect the
varying needs of such sub-categories of uses (40 C.F.R. § 131.10(c)). For example water
guality criteria should be set to differentiate “fisheries” between cold water and warm water
fisheries.

Beginning in 2012, while new statewide water quality objectives for mercury were under
development, California tribes began addressing the State Water Board and the U.S. EPA with
concerns regarding the lack of consideration of tribal input in water quality decisions made in
California. Many California tribes consume much higher amounts of fish for traditional, cultural,
and subsistence reasons, meaning that the consumption rates assumed in existing criteria for
mercury underestimates use by these groups. U.S. EPA commissioned a study by UC Davis
researchers who found, through a survey of 40 California tribes and tribal groups, that fish
consumption was approximately 5 to 25 times higher for tribal fishers, greatly increasing the risk
of methylmercury exposure. In addition, environmental justice advocacy groups requested that
non-tribal subsistence fishers be considered in a mercury rulemaking.

Communication between the State Water Board and several California tribes began in 2013.
The Chair of the State Water Board wrote to a tribal ad hoc group in October 2013 and
acknowledged “the importance of identifying and describing beneficial uses unique to California
tribes, in addition to subsistence fishing by other cultures or individuals.” State Water Board
staff corresponded and engaged with tribal representatives during 2014 and 2015, as well as
with environmental justice representatives, to receive their input concerning matters uniquely
within their knowledge, tradition, and practices. During spring 2015, eight tribes submitted
resolutions from their respective tribes to the State Water Board which proposed specific
language for two beneficial uses pertaining to tribal traditional and cultural use and tribal
subsistence fishing. On February 16, 2016, the State Water Board adopted Resolution No.
2016-0011, which directed staff to develop proposed beneficial uses, including definitions
“pertaining to tribal traditional and cultural use, tribal subsistence fishing use, and subsistence
fishing use by other cultures or individuals.” (Resolve Clause No. 1)

Currently, with the exception of beneficial uses that are in effect in the North Coast Regional
Water Board’s basin plan, these plans do not contain beneficial uses that directly address
traditional tribal cultural uses or subsistence fishing uses.
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3.2 Statement of Necessity for Beneficial Uses

As stated above, State Water Board Resolution No. 2016-0011 formally directs staff to develop
and define proposed beneficial use definitions that pertain “to tribal traditional and cultural use,
tribal subsistence fishing use, and subsistence fishing use by other cultures or individuals.”
(Resolve Clause No. 1). These beneficial uses are necessary because existing beneficial uses
do not take into account the greater consumption of finfish and shellfish by some cultures or
individuals.

The State Water Board will consider adopting the beneficial use definitions proposed by staff as
part of the Provisions in order “to create a consistent set of beneficial uses to be used” (State
Water Board Resolution No. 2016-0011, Resolve Clause 4) by the Regional Water Boards to
the extent a Regional Water Board defines such activities in a water quality control plan.

3.3  Existing Beneficial Uses

The Clean Water Act and the Porter-Cologne Water Quality Control Act establish a
comprehensive program for the protection of beneficial uses of the waters of the state.
California Water Code section 13050, subdivision (f), describes the beneficial uses of surface
and ground waters that may be designated by the Water Boards for protection as follows:

"Beneficial uses” of the waters of the state that may be protected against quality
degradation include, but are not necessarily limited to, domestic, municipal, agricultural
and industrial supply; power generation; recreation; aesthetic enjoyment; navigation; and
preservation and enhancement of fish, wildlife, and other aquatic resources or
preserves.

Specific beneficial uses that achieve the above goals are defined in the basin plans of each the
nine Regional Water Boards. Most of the Regional Water Boards’ basin plans contain identical
beneficial uses and definitions, but in some cases, the basin plans contain different or modified
beneficial uses. In general, most Basin Plans use the same beneficial uses, as described in a

2001 document (State Water Resources Control Board, 2001). These uses were:

Municipal and Domestic Supply (MUN) — Uses of water for community, military, or individual
water supply systems including, but not limited to, drinking water.

Agricultural supply (AGR) — Uses of water for farming, horticulture or ranching including, but
not limited to, irrigation, stock watering, or support of vegetation for range grazing.

Industrial Process Supply (PROC) — Uses of water for industrial activities that depend
primarily on water quality.

Industrial Service Supply (IND) — Uses of water for industrial activities that do not depend
primarily on water quality, including, but not limited to, mining, cooling water supply, hydraulic
conveyance, gravel washing, fire protection, or oil well re-pressurization.
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Groundwater Recharge (GWR) — Uses of water for natural or artificial recharge of
groundwater for purposes of future extraction, maintenance of water quality, or halting salt water
intrusion into fresh water aquifers.

Fresh Water Replenishment (FRSH) — Uses of water for natural or artificial maintenance of
surface water quantity or quality (e.g., salinity).

Navigation (NAV) — Uses of water for shipping, travel, or other transportation by private,
military, or commercial vessels.

Hydropower Generation (POW) — Uses of water for hydropower generation.

Water Contact Recreation (REC 1) — Uses of water for recreational activities involving body
contact with water, where ingestion of water is reasonably possible. These uses include, but
are not limited to, swimming, wading, water-skiing, skin and scuba diving, surfing, white water
activities, fishing, or use of natural hot springs.

Non-Contact Water Recreation (REC 2) — Uses of water for recreational activities involving
proximity to water, but not normally involving body contact with water, where ingestion of water
is reasonably possible. These uses include, but are not limited to, picnicking, sunbathing,
hiking, beachcombing, camping, boating, tidepool and marine life study, hunting, sightseeing, or
aesthetic enjoyment in conjunction with the above activities.

Ocean Commercial and Sport Fishing (COMM) — Uses of water for commercial or
recreational collection of fish and shellfish, or other organisms including, but not limited to, uses
involving organisms intended for human consumption or bait purposes.

Aquaculture (AQUA) — Uses of water for aquaculture or mariculture operations including, but
not limited to, propagation, cultivation, maintenance, or harvesting of aquatic plants and animals
for human consumption or bait purposes.

Warm Fresh Water Habitat (WARM) — Uses of water that support warm water ecosystems
including, but not limited to, preservation or enhancement of aquatic habitats, vegetation, fish, or
wildlife, including invertebrates.

Cold Fresh Water Habitat (COLD) — Uses of water that support cold water ecosystems
including, but not limited to, preservation or enhancement of aquatic habitats, vegetation, fish, or
wildlife, including invertebrates.

Saline Water Habitat (SAL) — Uses of water that support inland saline water ecosystems
including, but not limited to, preservation or enhancement of aquatic saline habitats, vegetation,
fish, or wildlife, including invertebrates.
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Estuarine Habitat (EST) — Uses of water that support estuarine ecosystems including, but not
limited to, preservation or enhancement of estuarine habitats, vegetation, fish, shellfish, or
wildlife (e.g., estuarine mammals, waterfowl, shorebirds).

Marine Habitat (MAR) — Uses of water that support marine ecosystems including, but not
limited to, preservation or enhancement of marine habitats, vegetation such as kelp, fish,
shellfish, or wildlife (e.g., marine mammals, shorebirds).

Wildlife Habitat (WILD) — Uses of water that support terrestrial ecosystems including, but not
limited to, preservation or enhancement of terrestrial habitats, vegetation, wildlife (e.g.,
mammals, birds, reptiles, amphibians, invertebrates), or wildlife water and food sources.

Preservation of Biological Habitats of Special Significance (BIOL) — Uses of water that
support designated areas or habitats, such as established refuges, parks, sanctuaries,
ecological reserves, or Areas of Special Biological Significance (ASBS), where the preservation
or enhancement of natural resources requires special protection.

Rare, Threatened, or Endangered Species (RARE) — Uses of water that support habitats
necessary, at least in part, for the survival and successful maintenance of plant or animal
species established under state or federal law as rare, threatened or endangered.

Migration of Aquatic Organisms (MIGR) — Uses of water that support habitats necessary for
migration or other temporary activities by aquatic organisms, such as anadromous fish.

Spawning, Reproduction, and/or Early Development (SPWN) — Uses of water that support
high quality aquatic habitats suitable for reproduction and early development of fish.

Shellfish Harvesting (SHELL) — Uses of water that support habitats suitable for the collection
of filter-feeding shellfish (e.g., clams, oysters, abalone, and mussels) for human consumption,
commercial or sport purposes.

Flood Peak Attenuation/Flood Water Storage (FLD) — Beneficial uses of riparian wetlands in
flood plain areas and other wetlands that receive natural surface drainage and buffer its
passage to receiving waters.

Water Quality Enhancement (WQE) — Beneficial uses of waters that support natural
enhancement or improvement of water quality in or downstream of a water body including, but
not limited to, erosion control, filtration and purification of naturally occurring water pollutants,
streambank stabilization, maintenance of channel integrity, and siltation control.

Limited Warm Freshwater Habitat (LWRM) — Waters support warm water ecosystems which
are severely limited in diversity and abundance as the result of concrete-lined watercourses and
low, shallow dry weather flows which result in extreme temperature, pH, and/or dissolved
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oxygen conditions. Naturally reproducing finfish populations are not expected to occur in
LWRM waters.

Many of the beneficial uses listed in this section are not related to this project, which
emphasizes consumption of fish by humans and wildlife.

3.4 Regional Water Board Basin Plans

The Clean Water Act and the Porter Cologne Water Quality Control Act require the Water
Boards to identify appropriate water uses as well as develop sub-categories of beneficial uses
to water quality control plans (40 C.F.R. § 130.10(a), (c); Wat. Code, 88 13240, 13050, subds.
(M, (j)). Beneficial uses identified in basin plans that are in addition to, or significantly different
from, the above 2001 standard beneficial uses are listed below by region. Regions that do not
have additional beneficial uses are not listed.

North Coast Regional Water Board

Preservation of Areas of Special Biological Significance (ASBS) — Includes marine life
refuges, ecological reserves and designated areas of special biological significance, such as
areas where kelp propagation and maintenance are features of the marine environment
requiring special protection. (This is a modification of BIOL that focuses on marine habitat.)

Wetland Habitat (WET) — Uses of water that support natural and man-made wetland
ecosystems, including, but not limited to, preservation or enhancement of unique wetland
functions, vegetation, fish, shellfish, invertebrates, insects, and wildlife habitat.

Native American Culture (CUL) — Uses of water that support the cultural and/or traditional
rights of indigenous people such as subsistence fishing and shellfish gathering, basket weaving
and jewelry material collection, navigation to traditional ceremonial locations, and ceremonial
uses.

Subsistence Fishing (FISH) — Uses of water that support subsistence fishing.

San Francisco Bay Regional Water Board

AREAS OF SPECIAL BIOLOGICAL SIGNIFICANCE (ASBS) — These include marine life
refuges, ecological reserves, and designated areas where the preservation and enhancement of
natural resources requires special protection. In these areas, alteration of natural water quality
is undesirable. The areas that have been designated as ASBS in this Region are Bird Rock,
Point Reyes Headland Reserve and Extension, Double Point, Duxbury Reef Reserve and
Extension, Farallon Islands, and James V. Fitzgerald Marine Reserve, depicted in Figure 2-1 in
the San Francisco Bay Regional Water Board’s basin plan. The California Ocean Plan prohibits
waste discharges into, and requires wastes to be discharged at a sufficient distance from, these
areas to assure maintenance of natural water quality conditions. These areas have been
designated as a subset of State Water Quality Protection Areas as per the Public Resources
Code. These areas are designated by the State Water Board.
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Central Coast Regional Water Board

Areas of Special Biological Significance (ASBS) — are those areas designated by the State
Water Resources Control Board as requiring protection of species or biological communities to
the extent that alteration of natural water quality is undesirable.

Los Angeles Regional Water Board

Limited Water Contact Recreation (LREC-1) ) — Uses of water for recreational activities
involving body contact with water, where full REC-1 use is limited by physical conditions such as
very shallow water depth and restricted access and, as a result, ingestion of water is incidental
and infrequent.

High Flow Suspension (Special Requirement for REC-1 and REC-2 Uses) ) — The High
Flow Suspension shall apply to water contact recreational activities associated with the
swimmable goal as expressed in the federal Clean Water Act section 101(a)(2) and regulated
under the REC-1 use, non-contact water recreation involving incidental water contact regulated
under the REC-2 use, and the associated bacteriological objectives set to protect those
activities. Water quality objectives set to protect (1) other recreational uses associated with the
fishable goal as expressed in the federal Clean Water Act section 101(a)(2) and regulated under
the REC-1 use and (2) other REC-2 uses (e.g., uses involving the aesthetic aspects of water)
shall remain in effect at all times for waters where the (av) footnote appears in Table 2-1a (in the
Los Angeles Regional Water Quality Control Board’s Basin Plan). The High Flow Suspension
shall apply on days with rainfall greater than or equal to %2 inch and the 24 hours following the
end of the Y2-inch or greater rain event, as measured at the nearest local rain gauge, using local
Doppler radar, or using widely accepted rainfall estimation methods. The High Flow
Suspension only applies to engineered channels, defined as inland, flowing surface water
bodies with a box, V-shaped or trapezoidal configuration that have been lined on the sides
and/or bottom with concrete. The water bodies to which the High Flow Suspension applies are
identified in Table 2-1a in the column labeled “High Flow Suspension”.

Santa Ana Regional Water Board

Limited Warm Freshwater Habitat (LWRM) — waters support warm water ecosystems which
are severely limited in diversity and abundance as the result of concrete-lined watercourses and
low, shallow dry weather flows which result in extreme temperature, pH, and/or dissolved
oxygen conditions. Naturally reproducing finfish populations are not expected to occur in
LWRM waters.

3.5 Regulatory History and the Need for New Water Quality Objectives

Section 303(c)(2)(B) of the Clean Water Act (33 U.S.C. § 1313) requires states to adopt water
quality criteria (i.e., objectives) for all priority pollutants (33 U.S.C. 8§ 1317(a)). However, as a
result of litigation that ended with the rescission of the State Water Board’s Inland Surface
Waters and the Enclosed Bays and Estuaries Plans, California was left without water quality
standards for many priority pollutants in 1994. To reestablish water quality criteria for these
priority pollutants, and to effectively bring California into compliance with the federal regulations,
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the U.S. EPA promulgated the California Toxics Rule in May 2000 (40 C.F.R. § 131.38). In
2005, the State Water Board adopted SIP to provide a mechanism to implement the water
quality criteria established in the California Toxics Rule.

With the California Toxics Rule, the U.S. EPA promulgated total recoverable mercury criteria for
the protection of human health for California waters of 0.050 micrograms per liter (ug/L) for
consumption of water and organisms and 0.051 pg/L for consumption of organisms only. The
U.S. EPA did not promulgate criteria for the protection of wildlife because USFWS and NMFS
had determined that the proposed criteria were not protective of endangered species (USFWS
and NMFS 1998). Instead, the U.S. EPA agreed to derive a new human health criterion in the
near future that would likely protect wildlife as well. In 2001, pursuant to the Clean Water Act

§ 304(a), the U.S. EPA published the new recommended human health methylmercury fish
tissue criterion of 0.3 mg/kg (U.S. EPA 2001) using a default consumption rate of 17.5 grams
per day (g/day) — roughly two fish meals per month. This U.S. EPA criterion is a recommended
threshold for the nation. To make the criterion enforceable, states must adopt it into their water
quality standards.

Rather than a criterion expressed as a mercury concentration in the water, the U.S. EPA
concluded that it was more appropriate to derive the criterion for methylmercury in the form of a
fish tissue concentration. A fish tissue concentration was more closely tied to the Clean Water
Act goal of protecting the public health, because it was based directly on the main route that
humans are exposed to harmful levels of methylmercury.

In 2003, the USFWS evaluated the new U.S. EPA methylmercury criterion and found that it was
still not protective of two of seven threatened or endangered species evaluated (USFWS 2003),
leaving California in need of a modification of the U.S. EPA criterion to protect wildlife.
Currently, the U.S. EPA’s 2001 fish tissue criterion has not been adopted as an enforceable
statewide water quality objective in California, nor has an objective been adopted that is
sufficient to protect all wildlife from mercury statewide.

3.6  Statement of Necessity for the Mercury Water Quality Objectives

As described above, several events have left California without numeric water quality objectives
to protect wildlife from mercury. Such water quality objectives must be established and are
required by the Clean Water Act (33 U.S.C. § 1317(a)).

An environmental organization, Our Children’s Earth Foundation, filed a lawsuit against U.S.
EPA for the lack of certain criteria to protect wildlife in California. As part of the settlement for
that lawsuit, U.S. EPA is required to propose a new mercury criterion to protect wildlife by June
30, 2017. If, however, the State Water Board adopts a protective objective for wildlife, and
U.S. EPA approves it before that date, U.S. EPA’s obligation from the lawsuit will be satisfied.

Additionally, the statewide human health water quality criterion is outdated. A new water quality
objective should be adopted to incorporate the most recent methods used for the U.S. EPA
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human health criterion for methylmercury (U.S. EPA 2001), and such objective should reflect

Californians who consume self-caught fish including California tribes and subsistence fishers.
Therefore, the Provisions include the Mercury Water Quality Objectives to protect both wildlife
and human health.

3.7 Existing Mercury Objectives

The current regulatory limits that are intended to protect human health from consuming
methylmercury contaminated fish in California are discussed below. The relationship between
these limits and other limits for mercury in water, such as drinking water guidelines are
discussed in the last part of this section.

The California Toxics Rule Criteria (40 C.F.R § 131.38) is currently the only statewide regulatory
limit for mercury in water meant to protect people from consuming too much
mercury/methylmercury from fish they catch and consume on a recreational basis. There is
currently no statewide mercury objective (or criterion) for the protection of subsistence fishers.
There is currently no statewide mercury objective (or criterion) for the protection of wildlife from
consuming too much mercury/methylmercury from eating prey fish in California. The criteria are
shown in Table 3-1, along with the U.S. EPA’s 2001 fish tissue criterion, which is not an
enforceable limit in California because it was never adopted by the State Water Board or
promulgated by the U.S. EPA.
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Table 3-1. Current Statewide and National Criteria and Guidelines

Agency and Year Applicability Criterion or guideline

California Toxics Rule Statewide: inland 0.050 pg/L total mercury in water, for
2000 (40 C.F.R. & surface water, enclosed | consumption of water and aquatic
131.38) bays and estuaries organisms;

0.051 pg/L total mercury in water, for
consumption of aquatic organisms only
(Criteria are based on a mercury fish
tissue concentration of 0.37 mg/kg and
a bioconcentration factor of 7345. The
criteria do no account for
bioaccumulation up the food web.)

National Criterion (U.S. | Non-enforceable, but 0.3 mg/kg methylmercury in fish tissue
EPA 2001) has been used to

assess narrative

objectives
Fish Contaminant Goal, | Non-enforceable, but 0.22 mg/kg methylmercury in fish
OEHHA (Klasing and has been used to tissue
Brodberg 2008) assess narrative

objectives

3.8 Regional Water Board Basin Plans

In addition to the statewide California Toxics Rule criteria, Regional Water Boards may regulate
pollutants by establishing numeric or narrative water quality objectives in their basin plans.

The narrative objectives are the main methods by which the Regional Water Boards have
recently assessed water for possible mercury impairments. All nine Regional Water Boards
have a narrative objective for toxicity that are similar to “All waters shall be maintained free of
toxic substances in concentrations that produce detrimental physiological responses in human,
plant, animal, or aquatic life” (from the Central Valley Regional Water Board’s Water Quality
Control Plan for the Sacramento and San Joaquin River Basins, p. I11-8.01, Central Valley Water
Board 2009). To implement this narrative objective, numeric criteria (that are otherwise non-
enforceable) are often used as translators. The U.S. EPA fish tissue criteria of 0.3 mg/kg
methylmercury in fish tissue, or OEHHA’s 1999 Fish Contaminant Goal of 0.3 mg/kg
methylmercury in fish tissue (Brodberg and Pollock 1999) have been used to fulfill the narrative
toxicity objective in regards to mercury. In 2008, OEHHA revised its Fish Contaminant Goal and
lowered it to 0.22 mg/kg based on California fish consumption rates, making it the preferred
criterion to fulfill the narrative objective for mercury (Klasing and Brodberg 2008). The 2008 fish
contaminant goal has been used for water quality assessment purposes in the statewide
integrated report (Clean Water Act § 303(d), 305(b)) since 2012.

The only numeric objectives for mercury that are intended to protect human health or wildlife
from consuming methylmercury contaminated fish are site-specific objectives that were
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established in basin plans with mercury/methylmercury TMDLs which are discussed later in this
section.

3.9  Water Quality Assessment

Section 303(d) of the Clean Water Act (33 U.S.C. § 1313 (d)) and 40 C.F.R. § 130.7(b) requires
states to identify water bodies where technology-based effluent limitations and other required
controls fail to meet water quality objectives and are not supporting their beneficial uses
(referred to as impaired waters). These substandard or impaired waters are placed on the
Clean Water Act section 303(d) List of Water Quality Limited Segments (impaired water bodies).

In the 2012 California Integrated Report (approved by U.S. EPA in July 2015), more than 190
California water bodies are listed as impaired because of elevated mercury concentrations in
fish tissue (Figure C-1, list of waterbodies in Appendix C). Many of the listings of impaired water
bodies are based on interpretation of the narrative objectives with the 2001 U.S. EPA criterion of
0.3 mg/kg in fish tissue, the 1999 OEHHA guideline of 0.3 mg/kg in fish tissue, or the aqueous
California Toxics Rule criterion of 50-51 ng/L. The first time the more recent guideline of 0.2
mg/kg was used for a major statewide assessment was for the 2012 Integrated Report.
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Figure 3-1. Map of mercury impaired waters in California and mercury (or methylmercury)
TMDLs.
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These mercury impaired water bodies are not attaining the water quality standards for mercury
related to fishing and recreational fish consumption (such as the COMM) beneficial use, see
Chapter 5 on beneficial uses for a complete list), and therefore, have been placed on the 303(d)
list of impaired water bodies. As such, OEHHA has issued advisories warning people about the
dangers of eating certain fish (See Appendix E for more details about related programs in other
agencies).

3.10 TMDLs and Site-Specific Objectives

For impaired water bodies, federal regulations require the development of a TMDL for each
pollutant of concern to reduce the amount of pollution entering the water body and to implement
and achieve water quality standards. The TMDL includes a calculation of how much the
pollutant loading must be reduced and a plan of action to do so. A TMDL is not self-enforcing,
but serves as an informational tool or goal for the establishment of further pollution controls. For
most water bodies impaired by mercury, a TMDL has not yet been developed, as seen in Figure
3-1.

When adopting a TMDL for an impaired water body, sometimes numeric objectives can be used
as the TMDL target. Often, to comply with the TMDL requirements, the objectives are
translated into another measured unit (e.g., a concentration of a chemical in ug/L becomes a
daily allowable mass of a chemical in pounds/day) that is amenable to allocating the total load.
In the past 10 years, the Regional Water Boards have adopted TMDLs to address several of the
major mercury impaired waters. For many of these mercury (or methylmercury) TMDLSs, the
Regional Water Board chose to establish a new water quality objective that also served as the
numeric target of the TMDL. These water quality objectives were adopted as site-specific water
guality objectives for the particular water bodies addressed by the TMDL (listed in Table 3-2).
More details of all mercury TMDLs in California are included in Appendix M.

These site-specific water quality objectives resolve the need for a new mercury objective for
wildlife (a major impetus for the Provisions, as described in Section 3.5), but only for individual
water bodies on a case-by-case basis. The site-specific objectives have been calculated using
similar methods as the calculation for the objectives for recreational fishing and wildlife in the
Provisions, and these objectives provide a similar level of protection. Therefore, the Provisions’
mercury objectives for the COMM and WILD beneficial uses do not supersede the site-specific
objectives listed in Table 3-2.

Also, each of the site-specific water quality objectives listed in Table 3-2 were adopted through
a TMDL and program of implementation. The implementation requirements in the Provisions do
not supersede these mercury TMDLs and their programs of implementation because the site-
specific water quality objectives are essentially the same as those in the Provisions (as
described above). Also, the programs of implementation for TMDLs are designed to restore an
impaired water body, so the programs of implementation may be more stringent or may focus
on significant sources of mercury to that particular water body (e.g. remediation of a mine). The
mercury TMDLs include detailed identification of local sources and tailored site-specific
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programs of implementation. The implementation requirements in the Provisions are not
designed to remedy specific impaired waters but are established to achieve the applicable water
quality objectives. (Wat. Code, § 13242.).
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Table 3-2. Site-Specific Objectives to Protect Human Health? or Wildlife Related to

Consuming Fish with Elevated Methylmercury

Regional | Applicable Water | Aqueous Fish Tissue Objective® Hg/
Water Body(s), MeHg°
Board (effective date)

San Francisco 0.2 mg/kg for TL3 and TL4 fish (size Hg
Bay (2008) specified for certain species), 0.03
mg/kg for 3-5 centimeter (cm) fish
San
Francisco Walker Creek 0.1 mg/kg for 15-35 cm TL3 fish, 0.05 MeHg
Bay Soulajule mg/kg for 5-15 cm TL3 fish
Reservoir (2008);
Guadalupe River®
(2010)
Clear Lake (2003) 0.19 mg/kg for 30-40 cm TL4 fish MeHg
(largemouth bass, catfish, brown
bullhead, but 20-30 for crappie), 0.09
mg/kg for TL3 fish (< 30cm for catfish,
otherwise no size)
Cache Creek and 0.23 mg/kg for 25-35 cm TLA4 fish, MeHg
Bear Creek (2007) 0.12 mg/kg for 25-35 cm TL3 fish
Harley Guich 0.05 mg/kg for 7.5 -10 cm TL2 and MeHg
Central | (2007) TL3 fish
Valley | Sulphur Creek 1,800 ng/L (low | [A fish tissue objective was not Hg
(2009) flow), developed or adopted because the
35 mg/kg Hg: geothermal waters of the creek do not
suspended support fish]
sediment ratio
(high flow)
Sacramento-San 0.24 mg/kg for 15-50 cm TLA4 fish, MeHg

Joaquin Delta &

Yolo Bypass
(2010)

0.08 mg/kg for 15-50 cm TL3 fish,
0.03 mg/kg in fish <5cm

aGenerally applies to the Commercial and Sport Fishing (COMM) beneficial use, although some basin
plans do not specify the use.
b TL indicates the fish trophic level: TL2 fish are fish that eat plants, TL3 fish eat TL2 organisms, and
TL4 fish are top predators that eat TL3 fish.
¢ Indicates that the objective is for mercury (Hg) or methylmercury (MeHg).
4 Full water body description: Walker Creek, Soulajule Reservoir and tributaries, Guadalupe River

Watershed, except Los Gatos Creek and its tributaries upstream of Vasona Dam, Lake Elsman,

Lexington Reservoir, and Vasona Lake.
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http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/TMDLs/sfbaymercurytmdl.shtml
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/TMDLs/sfbaymercurytmdl.shtml
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/TMDLs/walkermercurytmdl.shtml
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/TMDLs/walkermercurytmdl.shtml
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/TMDLs/walkermercurytmdl.shtml
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/TMDLs/guadaluperivermercurytmdl.shtml
http://www.waterboards.ca.gov/centralvalley/water_issues/tmdl/central_valley_projects/clear_lake_hg/index.shtml
http://www.waterboards.ca.gov/centralvalley/water_issues/tmdl/central_valley_projects/cache_sulphur_creek/index.shtml
http://www.waterboards.ca.gov/centralvalley/water_issues/tmdl/central_valley_projects/cache_sulphur_creek/index.shtml
http://www.waterboards.ca.gov/centralvalley/water_issues/tmdl/central_valley_projects/cache_sulphur_creek/index.shtml
http://www.waterboards.ca.gov/centralvalley/water_issues/tmdl/central_valley_projects/cache_sulphur_creek/index.shtml
http://www.waterboards.ca.gov/centralvalley/water_issues/tmdl/central_valley_projects/delta_hg/index.shtml
http://www.waterboards.ca.gov/centralvalley/water_issues/tmdl/central_valley_projects/delta_hg/index.shtml
http://www.waterboards.ca.gov/centralvalley/water_issues/tmdl/central_valley_projects/delta_hg/index.shtml

Regional Water Boards have also adopted TMDLSs that are based on numeric targets (Table 3-
3). The implementation actions required by the Provisions would not apply to dischargers that
discharge to receiving waters for which a mercury or methylmercury TMDL has been adopted,
and the Provisions would not supersede any part of such TMDLs. (Such “receiving waters” are
those for which a mercury or methylmercury TMDL is approved and does not include upstream
water bodies even if the TMDL contains waste load allocations for the dischargers to the
upstream water bodies to be implemented as effluent limitations to achieve the downstream
water quality standard. For such upstream dischargers, the Provisions’ implementation
requirements apply. Inthe case where both the TMDL and application of the implementation
provisions requires an effluent limitation, the more stringent requirement shall apply to such
upstream discharge(s).) Generally, the proposed Mercury Water Quality Objectives will not
significantly vary from existing TMDL numeric target values for mercury or methylmercury, as
existing TMDLs have already been designed to protect the beneficial uses of Commercial and
Sport Fishing or Wildlife habitat. Although the targets in the existing TMDLS are not always
exactly the same as the proposed Sport Fish Water Quality Objective or the Prey Fish Water
Quality Objective in the Provisions, they are expected to achieve an appropriate level of
protection for humans and wildlife. Some of the TMDLs in Table 3-3 were developed to clean
up areas with highly contaminated sediments and were not listed for elevated mercury in fish
tissue. In general, the implementation requirements are consistent with the goals of the
Provisions.

Table 3-3. TMDL Targets (Not Objectives) to Protect Human Health? or Wildlife from
Consuming Fish with Elevated Methylmercury

Region | TMDL Name Targets Implementation /Notes
(effective date)
San Tomales Bay Fish tissue:0.2 mg/kg No actions. Adopted via
Francisco | (2012) methylmercury in legal resolution, as implementation

Bay halibut (55 cm), action already taken, and
methylmercury 0.05 additional actions being
mg/kg for 5-15 cm TL3 implemented under the Walker
fish Creek Mercury TMDL (see Table

3-2) are expected to address
impairment. (Walker Creek is
upstream of Tomales Bay).

Central | Hernandez Aqueous: 0.050 pg/L Implemented through non-

Coast Reservoir and total mercury (CTRY) regulatory action - a U.S. Bureau
Clear Creek Fish tissue: 0.3 mg/kg of Land Management remediated
(2004) methyl mercury (EPA site. No additional action was

2001) necessary.

Lake Nacimiento | Aqueous: 0.050 ug/L No actions. The Regional Water
and Las Tablas total mercury (CTR), Board approved in 2002, but no
Creek Sediment: 0.486 mg/kg State Board or U.S. EPA
(Postponed) mercury approval. TMDL project

indefinitely postponed until U.S.
EPA takes further action regarding
potential superfund site.
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http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/TMDLs/TomalesBayHgTMDL.shtml
http://www.waterboards.ca.gov/rwqcb3/water_issues/programs/tmdl/docs/clear_creek/index.shtml
http://www.waterboards.ca.gov/rwqcb3/water_issues/programs/tmdl/docs/clear_creek/index.shtml
http://www.waterboards.ca.gov/rwqcb3/water_issues/programs/tmdl/docs/clear_creek/index.shtml
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/tmdl/docs/las_tablas_lake_naci/
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/tmdl/docs/las_tablas_lake_naci/
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/tmdl/docs/las_tablas_lake_naci/

Table 3-3. TMDL Targets (Not Objectives) to Protect Human Health? or Wildlife from
Consuming Fish with Elevated Methylmercury

Region | TMDL Name Targets Implementation /Notes
(effective date)
Los LA Lakes TMDL: | Aqueous: 0.081 ng/L EPA established the TMDL. The
Angeles | El Dorado Park (dissolved methyl TMDL has WLAs® and LAsY, but
Lakes mercury) only recommendations for
Puddingstone Fish tissue: 0.22 mg/kg implementation. Sources are
Reservoir and methylmercury in 350 mm | mainly storm water, nonpoint
Lake Sherwood largemouth bass source runoff, and water
(2012) additions.
Calleguas Creek | Aqueous: 0.050 pg/L Storm water required to
Watershed Mugu | total mercury (CTR), implement BMPs® to reduce
Lagoon Metals Fish tissue mercury load in suspended
TMDL (2007) (methylmercury): sediments by 80%. Wastewater
0.3 mg/kg treatment plants have average
0.1 mg/kg for 15-35 cm monthly mass cap at current
TL3 fish, monthly median. For other point
0.05 mg/kg for 5-15 cm source dischargers there was
TL3 fish, limited information, so applied
0.03 mg/kg in fish <5 CTR criterion. These WLAs are
cm, set to be reevaluated every 5
Bird egg: < 0.5 mg/kg years, during the 20 year plan.
mercury
Dominguez Aqueous: 0.050 pg/L Addresses sediment
Channel and total mercury (CTR), contamination, not fish tissue.
Greater Los Marine Sediment; 0.15 Mercury WLAs apply to existing
Angeles and Long | mg/kg Hg sediment (not discharges) in
Beach Harbor Consolidated Slip and Fish
Toxics TMDL Harbor. Contaminated sediment
(2012) to be remediated. Later phases
of implementation to be
determined and may involve
other dischargers. Los Angeles
Co., Los Angeles Co. Flood
Control District and City of Los
Angeles MS4 permittees can do
(not required) BMPs to help
achieve WLA.
Santa | Toxic Pollutants Sediment: 0.13 mg/kg Addresses sediment
Ana San Diego Creek | dry weight (no observed contamination, not fish tissue.

and Newport Bay
TMDL (2002, U.S.
EPA technical
TMDL)

effect on benthic
organisms, see
references in TMDL
report). Fish tissue: 0.3
mg/kg (U.S. EPA’s
proposed criteria in 2000)

LAs only, no program of
implementation. The existing
sediments are the largest
sources of mercury in Rhine
Channel (not discharges). U.S.
EPA recommended continued
implementation of an existing
sediment reduction plan to
reduce loads of the pollutants
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http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/Established/Lakes/LALakesTMDLsEntireDocument.pdf
http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/Established/Lakes/LALakesTMDLsEntireDocument.pdf
http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/Established/Lakes/LALakesTMDLsEntireDocument.pdf
http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/Established/Lakes/LALakesTMDLsEntireDocument.pdf
http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/Established/Lakes/LALakesTMDLsEntireDocument.pdf
http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/Established/Lakes/LALakesTMDLsEntireDocument.pdf
http://www.waterboards.ca.gov/losangeles/board_decisions/basin_plan_amendments/technical_documents/bpa_44_2006-012_td.shtml
http://www.waterboards.ca.gov/losangeles/board_decisions/basin_plan_amendments/technical_documents/bpa_44_2006-012_td.shtml
http://www.waterboards.ca.gov/losangeles/board_decisions/basin_plan_amendments/technical_documents/bpa_44_2006-012_td.shtml
http://www.waterboards.ca.gov/losangeles/board_decisions/basin_plan_amendments/technical_documents/bpa_44_2006-012_td.shtml
http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/tmdl_list.shtml
http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/tmdl_list.shtml
http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/tmdl_list.shtml
http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/tmdl_list.shtml
http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/tmdl_list.shtml
http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/tmdl_list.shtml
http://www.waterboards.ca.gov/rwqcb8/water_issues/programs/tmdl/tmdl_toxics.shtml
http://www.waterboards.ca.gov/rwqcb8/water_issues/programs/tmdl/tmdl_toxics.shtml
http://www.waterboards.ca.gov/rwqcb8/water_issues/programs/tmdl/tmdl_toxics.shtml
http://www.waterboards.ca.gov/rwqcb8/water_issues/programs/tmdl/tmdl_toxics.shtml

Table 3-3. TMDL Targets (Not Objectives) to Protect Human Health? or Wildlife from
Consuming Fish with Elevated Methylmercury

Region | TMDL Name Targets Implementation /Notes
(effective date)

included in this TMDL.

San Shipyard Sediment: 0.57 mg/kg, or | Cleanup and Abatement Order
Diego Sediment Site 0.68 mg/kg if the lower No. R9-2012-0024 (March 14,
Cleanup concentration is 2012) (also categorized as a
(2012) technologically or TMDL: “NASSCO and
economically infeasible Southwest Marine”)

aGenerally applies to the Commercial and Sport Fishing (COMM) beneficial use, although some basin
plans do not specify the use.

®CTR: California Toxics Rule

‘WLA: waste load allocation

dLA: Load allocation

°*BMPs: Best Management Practices

The only exception is the Calleguas Creek TMDL which has effluent limitations for point source
discharges that are based on the California Toxics Rule criteria. (The mercury criteria in the
California Toxics Rule would be replaced by the objectives in the Provisions.) However, the
implementation requirements in the Provisions would not supersede the Calleguas Creek TMDL
program of implementation. This is because the Calleguas Creek TMDL has prey fish targets
that are equivalent to the Prey Fish Water Quality Objective and the California Least Tern Prey
Fish Water Quality Objective in the Provisions. So the TMDL program of implementation should
be consistent with meeting the objectives that protect wildlife and recreational fishing in the
Provisions. On the other hand, the Provisions do not include a relative load analysis such as
that done as part of a TMDL. Also, the Calleguas Creek TMDL includes a reevaluation of waste
load allocations every five years. At the next five year review, the Los Angeles Regional Water
Board should reevaluate the requirements and revise the effluent limitations if appropriate.

The fish tissue objectives in the basin plans (Table 3-2) and the fish tissue targets associated
with the TMDLs (Table 3-3) are all slightly different. There are several reasons for the
differences. Some of the objectives or targets are based on values to protect wildlife because
the site-specific analysis for that water body suggested that wildlife is more sensitive than
humans to mercury contamination (i.e.: Walker Creek & Guadalupe watershed, Clear Lake,
Cache Creek, Harley Gulch). When the objectives or targets were derived to protect wildlife, the
types and sizes of fish that the objectives were applied to were representative fish that wildlife
consume, not the fish caught and consumed by humans. For Sulphur Creek, a fish tissue
objective was not developed or adopted because the geothermal waters of the creek do not
support fish.

Other mercury objectives and targets in the basin plans (Table 3-2, Table 3-3) were initially
derived to protect human health. These human health targets were also found to protect
wildlife. Among the objectives and targets based on human health, there are a few more
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http://www.waterboards.ca.gov/sandiego/board_decisions/adopted_orders/2012/R9-2012-0024.pdf
http://www.waterboards.ca.gov/sandiego/board_decisions/adopted_orders/2012/R9-2012-0024.pdf

reasons for variations. The San Francisco Bay objective was based on a consumption rate of
32 g/day of trophic level 4 fish, while the U.S. EPA consumption rate of 17.5 g/day was used in
the Cache Creek and Clear Lake site-specific objectives. In the Delta TMDL, the objective is
also based on a consumption rate of 32 g/day, but the calculation included a mixed
consumption of trophic level 3 and trophic level 4 fish, vs. trophic level 4 only. That is why the
objective for the Delta is a bit higher than the objective for San Francisco Bay (0.24 vs. 0.2
mg/kg). The Los Angeles Lakes TMDL target is calculated similarly to the San Francisco Bay
TMDL, with the exception that there is not a separate consideration for methylmercury exposure
from commercially-bought fish as represented by the "relative source contribution” (RSC) in the
U.S. EPA’s criterion.

Despite all the differences the targets and site-specific objectives (Table 3-2, Table 3-3), they
are all still quite similar. Even if the lower level of consumption was used for human health (17.5
g/day), the value used for wildlife required a higher level of protection that was consistent with
other TMDLs based on 32 g/day. In addition, many TMDLs have multiple targets. For example,
in the Calleguas Creek TMDL, the human health target is based on 17.5 g/day, but there is
another target of 0.03 mg/kg in fish less than 50 mm long for the protection of wildlife, which is
more protective than the 32 g/day consumption rate for trophic level 4 fish. When the Regional
Water Boards revisit these TMDLs, if they used 17.5 g/day as a consumption rate, they should
consider updating it to 32g/day. This change should not make a substantial difference in the
implementation for the reasons just described, but it would make targets more consistent
statewide.

3.11 Other Mercury Water Quality Objectives and Criteria

There are other criteria and water quality objectives for mercury that have different goals than
the objectives in the Provisions. Some of these criteria and objectives are described below to
distinguish them as not relevant to the Provisions, or to confirm that they not be affected by the
Provisions. Some criteria or objectives, on the other hand, have similar purposes and this
section describes why they would be superseded.

California Drinking Water Objectives

All basin plans incorporate the maximum contaminant levels (MCLSs) specified in the following
provisions of Title 22 of the California Code of Regulations to protect MUN beneficial use (Cal.
Code Regs., tit. 22, 8§ 64431). The MCL for mercury is 0.002 mg/L. The Mercury Water Quality
Objectives would be protective of this beneficial use, but the objectives are much more stringent
than necessary to protect this use. Therefore, the Mercury Water Quality Objectives are not
recommended to replace objectives for the MUN beneficial use.

California Aquatic Life Objectives

The San Francisco Bay Water Board adopted the U.S. EPA aquatic life criteria as region-wide
objectives (San Francisco Bay Water Board 2013). Acute and chronic criteria for freshwater are
2.4 ug/L (1 hour average) and 0.025 ug/L (4 day average). For marine waters, acute and
chronic objectives are 2.1 ug/L (1 hour average) and 0.025 ug/L (4 day average). The basis of
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these national criteria is described below. When the San Francisco Bay Regional Water Board
adopted fish tissue water quality objectives for mercury, the board vacated the chronic aquatic
life criteria since the fish tissue objectives were meant to protect the same endpoint of fish
consumption and the fish tissue objectives were based on newer science. Similarly, the
Provisions’ water quality objectives for protecting Wildlife Habitat (the Sport Fish Water Quality
Objective, the Prey Fish Water Quality Objective, and the California Least Tern Prey Fish Water
Quality Objective) would supersede the San Francisco Bay Water Board‘s chronic mercury
aquatic life objective (0.025 ug/L), since the objectives in the Provisions would be protective of
aguatic life and wildlife. However, the San Francisco Bay Water Board’s objective should be
superseded only where it applies to inland surface waters, enclosed bays and estuaries,
because the Provisions would apply only to those waters and not marine waters.

The basin plan for the Central Coast Regional Water Board also includes mercury water quality
objectives to protect aquatic life (Central Coast Water Board 2011). The objective of 0.2 ug/L is
not to be exceeded in freshwater to protect both the COLD and WARM beneficial uses (Table 3-
5 in the basin plan). The Central Coast Water Board’s basin plan also contains a mercury
objective of 0.1 pg/L, not to be exceeded in marine waters to protect the MAR beneficial use
(Table 3-6 in the Region 3 basin plan). The objectives in the Provisions for protection of Wildlife
Habitat are more stringent that the values for aquatic life habitats (0.2 and 0.1 pg/L), but the
objectives in the Provisions act as chronic criteria. The values in the basin plan could be
maintained as acute maximums (no averaging period is specified in the basin plan). Although
the values (0.2 pg/L and 0.1 ug/L) are not fully evaluated here, these objectives are lower and
therefore more protective than the current U.S. EPA national recommended acute criterion (0.77

Hg/L).

The Central Coast Regional Water Board’s basin plan also stipulates a body burden objective
for mercury, or a maximum allowable concentration of mercury in any aquatic organism. The
objective is defined as the “maximum acceptable concentration of total mercury in any aquatic
organism is a total body burden of 0.5 ug/g wet weight.” (Note that typographical errors
appearing in the basin plan in the units and “body burden” have been corrected here.) This
footnote was based on U.S. EPA’s 1972 Water Quality Criteria “Blue Book” document. The
tissue concentration could be interpreted to protect birds that eat fish. The Central Coast
Regional Water Board mercury objective is less stringent than the objectives in the Provisions
for protection of Wildlife Habitat. For clarity, the Provisions’ water quality objectives for
protecting Wildlife Habitat (the Sport Fish and the prey fish objectives) would supersede the
Central Coast Regional Water Board’s body burden objective.

National Aquatic Life Criteria

The 1997 U.S. EPA national recommended freshwater aquatic life criteria are an acute criterion
of 1.4 ug/L and a chronic criterion of 0.77 pug/L (62 Fed. Reg. 42169 (Aug 5 1997)). These are
not used in any basin plan throughout the state of California. These values are designed to
protect aquatic life from direct exposure to aqueous inorganic mercury and do not account for
uptake via the food web because sufficient data were not available when the criterion was
derived. These criteria were determined to not be fully protective of aquatic life (mainly wildlife
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that consumes fish) when the California Toxics Rule was promulgated by the U.S. EPA, so they
were not included in the California Toxics Rule. The mercury objectives for protecting Wildlife
Habitat in the Provisions are more protective than the old recommended freshwater aquatic life
criteria (1.4 pg/L and 0.77 pg/L) and are intended to protect wildlife from bioaccumulation of
methylmercury.

The U.S. EPA also published acute and chronic water quality criteria of 2.4 pug/L and 0.012 ug/L
for freshwater and 2.1 ug/L and 0.025 ug/L for saltwater in 1984, and these values were
included in the “Gold Book” of water quality criteria (U.S. EPA 1985a, U.S. EPA 1986). The
chronic value was designed to protect fish consumption. It was calculated from a Food and
Drug Administration Action level and a BAF, but it was derived under the assumption that all
mercury in water is methylmercury. This value is in some Regional Water Board basin plans
(the San Francisco Bay Water Board’s basin plan, described above), and is still used in some
states (i.e., Oregon, Washington and Idaho) because there is no better value to protect aquatic
life. The recommended value of 0.012 pg/L is equivalent to the effluent limitation in the
Provisions for wastewater and industrial discharges to rivers. The effluent limitation of 0.012
Mo/L was derived to protect wildlife (and humans) from bioaccumulation of methylmercury in
flowing waters.

Final Staff Report: Part 2 of the Water Quality Control Plan for Inland Surface Waters, Enclosed Bays,
and Estuaries of California — Tribal and Subsistence Fishing Beneficial Uses and Mercury Provisions
42



4. Environmental Setting

4.1 Forms of Mercury

Mercury can exist in various forms in the environment. Physically, mercury can exist in water in
a dissolved, colloidal or particulate bound state. Chemically, mercury can exist in three
oxidation states: elemental mercury (Hg®), mercurous ion (monovalent mercury, Hg"), or
mercuric ion (divalent mercury, Hg*?). lonic mercury can react with other chemicals to form
inorganic compounds, such as cinnabar (HgS) and it can be converted by sulfate-reducing
bacteria to more toxic organic compounds, such as methylmercury (CHsHg) or dimethylmercury
((CHa3)2H9).

Methylmercury is the predominant form of organic mercury present in biological systems, such
as the aquatic environment. Methylmercury is the form of mercury that is most readily
incorporated into biological tissues and poses the greatest risk to humans and wildlife in the
aguatic environment (Agency for Toxic Substances and Disease Registry 1999). The
methylation of mercury is generally thought to be a bacterially mediated process. In addition to
sulfate-reducing bacteria, there is evidence that iron-reducing bacteria may also play an
important role in methylating mercury in some systems (Gilmour et al., 2013; Alpers et al.,
2014). The formation of methylmercury is a complex, far from fully understood, biogeochemical
process driven by factors that control the activity of methylating bacteria, such as the availability
of metabolic electron donors and acceptors, and the availability of aqueous phase mercury
complexes (Jonsson et al. 2012).

Numerous environmental factors influence the rates of mercury methylation and the reverse
reaction known as demethylation. Important factors controlling the conversion rate of inorganic
to organic mercury include temperature, percent organic matter, redox potential, salinity, pH,
and mercury concentration. Because dimethylmercury is an unstable compound that
dissociates to methylmercury at neutral or acidic pH, it is not a concern in freshwater systems
(U.S. EPA 1997a).

4.2  Methylmercury Bioaccumulation

Methylmercury accumulates most efficiently in the aquatic food web. Predatory organisms at
the top of the food web, like bald eagles and humans, generally have higher mercury
concentrations than organisms lower in the food web. Methylmercury accumulates in
organisms because rates of uptake are greater than rates of elimination. Inorganic mercury
does not tend to accumulate because it is less efficiently absorbed and more readily eliminated
from the body than methylmercury.

The process by which mercury accumulates in organisms is called bioaccumulation. Both
inorganic and organic mercury can be taken up by aquatic organisms from water, sediments
and food. Low trophic level species such as phytoplankton obtain all their mercury directly from
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the water. Also, biofilms and algae play an important role in providing methylmercury at the
base of food webs (Tsui et al. 2012). Zooplankton consumes phytoplankton, and then small fish
and invertebrates consume zooplankton and algae. Repeated consumption and accumulation
of mercury from contaminated food sources results in tissue concentrations of mercury that are
higher in each successive level of the food web. This process is termed biomagnification. The
proportion of mercury that exists as the methylated form generally increases with increasing
levels in the food web. Methylmercury comprises 85% to 100% of the mercury measured in fish
(Slotton et al. 2004; U.S. EPA 2010).

Consumption of contaminated, high trophic level fish is the primary route of methylmercury
exposure to humans. For example, the aquatic food web provides more than 95% of humans’
intake of methylmercury (U.S. EPA 1997a). California wildlife species of potential concern that
consume fish and other aquatic organisms include piscivorous birds and wildlife such as, terns,
rails, plovers, herons, egrets, mergansers, grebes, bald eagle, kingfisher, peregrine falcon,
osprey, mink, raccoon and river otter. Even though the concentrations of mercury in water may
be very low and deemed safe for human consumption in drinking water, the methylmercury
concentration in some fish inhabiting these waters may reach levels that are considered
potentially harmful to humans and fish-eating wildlife.

Another possible exposure route of methylmercury to wildlife is through the consumption of
insects. Aquatic insects bioaccumulate methylmercury as they consume plankton and other
insects in their aquatic environment. Many aquatic insects spend a portion of their lifecycle in a
terrestrial stage, making them available as a viable food source to a wide variety of birds and
other wildlife. Insectivorous birds and wildlife can accumulate high levels of methylmercury as
they consume aquatic insects or spiders and other predators that consume aquatic insects.
Although there is some evidence of methylmercury in insectivorous birds and wildlife, there is a
lack of research and information to determine what concentrations of mercury in aquatic insects
may result in unsafe levels in birds and wildlife.

Trophic levels are used to describe the hierarchy of an aquatic food web. The U.S. EPA’s
Trophic Level and Exposure Analysis for Selected Piscivorous Birds and Mammals report used
the following definitions to designate trophic levels based on an organism’s feeding habits (U.S.
EPA 1995):

Trophic level 1 (TL1): Phytoplankton and bacteria.

Trophic level 2 (TL2): Zooplankton, benthic invertebrates and some small fish.

Trophic level 3 (TL3): Organisms that consume zooplankton, benthic invertebrates, and
other TL2 organisms, such as carp and trout.

Trophic level 4 (TL4): Organisms that consume TL3 organisms, such as bass and
catfish.

Since organisms highest on the food web have the highest methylmercury concentrations these
trophic levels are used in other sections of this Staff Report to categorize fish by their propensity
to accumulate methylmercury.
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4.3  Mercury Toxicity

Mercury is a potent neurotoxin. Organic forms of mercury, such as methylmercury, are the most
toxic form of this metal. Methylmercury exposure causes multiple effects including: tingling or
loss of tactile sensation, loss of muscle control, blindness, paralysis, birth defects and death.
Adverse neurological effects in children appear at dose levels five to ten times lower than
associated with toxicity in adults (National Research Council 2000). Children may be exposed
to methylmercury during fetal development and/or by eating fish. The effects on human health
are described in more detail in Section 4.7.

Wildlife species may also experience neurological, reproductive or other detrimental effects from
methylmercury exposure. Behavioral effects such as impaired learning, reduced social
behavior, and impaired physical abilities have been observed in mice, otter, mink and macaques
exposed to methylmercury (Wolfe et al. 1998). Reproductive impairment following mercury
exposure has been observed in multiple species, including common loons and western grebe
(Wolfe et al. 1998), mink (Dansereau et al. 1999) and fish (Sandheinrich and Wiener 2011,
Depew et al. 2012). Effects of mercury on wildlife are described in more detail in Section 4.6
and Appendix J.

4.4  Sources of Mercury

Mercury is a rare, dense metal, slightly more common than gold in the earth's crust. It has
unusual properties that have made it valuable in metallurgy, electrical systems and chemical
processes. It conducts electricity, forms alloys with other metals, and expands in response to
changes in temperature and pressure. It is a liquid at ordinary temperatures and evaporates
when exposed to the atmosphere. These unusual physical characteristics, combined with
mercury's common use from the beginning of the industrial revolution, have contributed to its
widespread dispersion through land, air, and water (U.S. Geological Survey 2005, U.S.
Geological Survey 2012).

Mercury is naturally released through erosion, forest fires, and geothermal areas. Mercury is
released anthropogenically into the environment through mining activities, activities that lead to
soil erosion or disturbance of sediment in water bodies, combustion processes, manufacturing
processes, and other sources. These processes are described in more detail in the following
sections.

Because of the strong association of mercury and methylmercury with sediment, the movement
of natural and anthropogenic mercury through water and over land is closely tied to the
movement of soils and sediments (especially fine-grained particles) and organic matter, which
are typically transported by precipitation, irrigation runoff, natural and anthropogenic erosional
processes. This point is important when considering how certain sources affect water bodies
and when choosing effective methods to control mercury.
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4.4.1 Mining in California

Mercury is released into the environment through mercury and gold mining. Both mercury and
gold have been mined extensively in California. Mercury's discovery in California predates the
discovery of gold by several years.

Mercury Minning

The first mercury mines were located in New Almaden, about 10 miles south of present-day San
Jose in the Santa Cruz Mountains. The California Coast Ranges, on the west side of
California’s Central Valley, went on to be among the most productive mercury districts in the
world, with major production centers along the ranges, from as far south as New Idria in San
Benito County to Clear Lake in the north (U.S. Geological Survey 2005).

Historic mercury production in California between 1850 and 1981 was more than 220 million
pounds of elemental mercury (Churchill, 2000). There were few controls on the dispersion of
mercury from these operations, leading to significant increases in environmental mercury
concentrations in affected soil, sediment, plants, fish, and other animals. Health advisories on
fish consumption because of elevated mercury concentrations are widespread in the Coast
Ranges, where more than a dozen separate water bodies are affected, including commonly
fished areas like San Francisco Bay, Lake Berryessa, and Clear Lake. The location of mercury
and gold mines in California is shown in Figure 4-1.

Gold Mining

Although most of the mercury mined in the Coast Ranges was exported, a significant portion
(about 12 percent, or 26 million pounds) was used for gold recovery in California (Churchill
2000). Miners used mercury to recover gold at both of the two major types of industrial scale
mining in California: placer mines (sand and gravel deposits) and hard rock (lode) mines. The
placer mines were mined using a high pressure jet of water to break up the sand and gravel
deposits, known as hydraulic mining. The resulting slurry was directed through sluices (a long
wooden trough or channel). Hundreds of pounds of liquid mercury (several 76- pound flasks)
were added to a sluice, which had an area of several thousand square feet. The gold in the
sediments would form an amalgam with the mercury. Because mercury is very dense, the
mercury and gold-mercury amalgam would remain at the bottom of the sluice, while the sand
and gravel would pass through the sluice. The large volumes of turbulent water flowing through
the sluice would cause many of the finer gold and mercury particles to wash through and out of
the sluice before they could settle. The gold-mercury amalgam was retrieved from the bottom of
the sluice and then heated to vaporize the mercury, leaving the gold behind (Churchill 2000;
U.S. Geological Survey 2005). Vaporized mercury and mercury that escaped the sluice
contaminated the surrounding environment.

From the 1860s through the early 1900s, hundreds of hydraulic placer-gold mines operated in
the Sierra Nevada (Figure 4-1). The total amount of mercury lost to the environment from these
operations may have been between three and eight million pounds or more, from estimates by
Churchill (2000) that about 26 million pounds of mercury were used in California. Elevated
mercury concentrations in present-day mine impacted waters and sediments indicate that
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hundreds to thousands of pounds of mercury remain at each of the many sites affected by
hydraulic mining. Mercury from hydraulic mining was transported with sediments downstream
into the Sacramento-San Joaquin Delta estuary and the San Francisco Bay, where it has
contributed to elevated mercury concentrations in fish, resulting in additional consumption
advisories and regulatory action by the Water Boards through the TMDL process.

However, mining is not the only important source of mercury in California. A separate project
that is being developed to address mercury in reservoirs conducted a more detailed analysis of
mines as a source of mercury into the reservoirs. The preliminary analysis found that a large
fraction of the 303(d)-listed mercury-impaired reservoirs, about 30 percent, have no record of
upstream mercury and gold mines (California Water Boards 2013).
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Figure 4-1. Map of mercury and gold mines in California. Data from the U.S. Geological Survey’s Mineral Resource Data System
(U.S. Geological Survey 2015) where mercury or gold was the primary commodity.
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4.4.2 Natural Geology

The Coast Ranges are naturally high in mercury. Mercury has been concentrated extensively in
natural hydrothermal systems, including active thermal springs that continue to discharge into
streams and lakes, and in fossil (inactive) systems that were the sites of commercial mercury
mining. The hydrothermal activity contributes to high natural background levels of mercury in
parts of the Coast Ranges (U.S. Geological Survey 2005).

The soils in these areas that are naturally enriched with mercury erode, contributing to the
mercury load in waterways. Human activities can increase soil erosion or disturb sediment in
water bodies releasing more mercury. The mercury from mine waste, naturally enriched soils,
and geothermal springs is a major source of mercury in the Coast Ranges, the Sierra Nevada
Mountains, and also downstream in the Sacramento/San Joaquin Delta and San Francisco Bay.

4.4.3 Atmospheric Deposition

Mercury can be released into the atmosphere through combustion processes (burning fuel,
waste, wood), heating metals (as in gold production or iron smelting), geothermal vents and
other processes. A summary of anthropogenic global sources of mercury emissions is shown in
Figure 4-2. Atmospheric mercury can be deposited on land or on the surface of water bodies.
Mercury deposited on land can then be washed by storm water into waterways. Atmospheric
mercury can travel across continents, but much of it can be deposited locally. Mercury
deposition from atmospheric emissions is thought to be the major source of mercury in some
Southern California lakes and reservoirs (U.S. EPA 2012, Tetra Tech 2008).

However, in heavily mercury contaminated environments of California (gold mining regions),
atmospheric deposition of mercury is unlikely to play an important role in delivering
methylmercury to the food web. Recent work has shown that the isotopic signature of
methylmercury in food webs of Coast Ranges, Yolo Bypass, and Yuba/Feather Rivers, for
example, is similar to that of the mercury stored in sediments deposited during the historical
mining period (Gehrke et al., 2011; Donovan et al., 2016a, b). See also Table N-11, on the
estimated mercury loadings from the Sacramento-San Joaquin Delta TMDL (Delta) and the San
Francisco Bay TMDL.

The U.S. EPA has issued several regulations addressing the major contributors of mercury to
the air, including, for example, municipal waste combustors; hospital, medical, and infectious
waste incinerators; chlor-alkali plants; and hazardous waste combustors and cement plants. As
the result of the U.S. EPA’s regulatory efforts, the United States achieved a 58 percent
reduction in domestic mercury air emissions between 1990 and 2005 (U.S. EPA 2008a). While
coal may be one of the largest sources of mercury in the U.S., California has relatively few coal
fired power-plants. A more detailed analysis of mercury from atmospheric deposition in
California has been done to support the program being developed to control mercury in
reservoirs (California Water Boards 2013).
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Direct deposition of mercury to water bodies (vs. deposition on land upstream) has been found
to be very important in determining mercury levels in fish. Harris and colleagues applied
isotopically labeled mercury (as HgNO3) to a lake and the surrounding watershed. Essentially
all of the increase in methylmercury in fish after 3 years was due to the mercury deposited
directly to the lake surface. Less than 1 percent of the mercury deposited to the watershed was
exported to the lake. This study indicates the importance of direct deposition of inorganic
mercury to waters. Furthermore, the results could suggest that controlling emissions that are
deposited directly on the water surface may have a rapid effect (few years) on mercury level in
fish (Harris et al. 2007).
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Figure 4-2. Relative contributions to estimated global emissions to air from anthropogenic
sources in 2010 (reproduced from United Nations Environment Programme 2013).

Similarly, direct deposition to the Chesapeake Bay was found to contribute more than half the
mercury entering the Bay and estimates suggested that most of the mercury deposited to the
watershed (90% or greater) is retained in the terrestrial domain (Mason et al. 1997). The fact
that the majority of the mercury is retained by the land in the watershed agrees with earlier
studies (Johansson et al. 1991; Hurley et al. 1995).
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4.4.4 Urban Areas, Consumer Products, and Manufacturing

Mercury in urban runoff can come from local urban sources, consumer products, historical and
ongoing industrial activities, native soils and atmospheric deposition. There may be a higher
contribution of mercury from atmospheric deposition in urban areas because of local point
sources such as air emissions from waste incinerators, power plants, and vehicle exhaust.
Mercury is contained in common consumer products, such as batteries, compact fluorescent
light bulbs (CFLs), thermostats, and electrical switches. Mercury is no longer used to make
paint and household thermometers but these products are still around today. Improper disposal
or broken items can release mercury into municipal or industrial wastewaters.

In most California settings, manufacturing is likely a smaller contributor of mercury.
Manufacturing processes that can release mercury are: chlor-alkali production using the
mercury cell process, pulp and paper manufacturing, instrument (thermometers) manufacturing,
secondary mercury production (recycling), electrical apparatus manufacturing, carbon black
production, lime manufacturing, primary lead smelting, primary copper smelting, fluorescent
lamp recycling, battery production, primary mercury production, mercury compounds production,
byproduct coke production, and petroleum refining. Mercury has been recognized as a serious
environmental contaminant for many years. As a result, industrial uses have declined
significantly over recent decades as effective substitutes have been developed.

Most wastewater treatment plants are efficient at removing mercury. Since mercury tends to
adhere to solids, the removal of solid materials also removes the mercury. Major contributors of
mercury to municipal wastewater treatment systems are typically dental offices, hospitals, and
schools (Larry Walker Associates 2002, U.S. EPA 2004). The original sources may be mercury
amalgam dental fillings, broken thermometers, other consumer products and hospital
equipment.

Dental Amalgam

Dental offices have been a source of mercury by releasing waste from mercury amalgam fillings
into sewer systems. A study funded by the American Dental Association (ADA) published in
2005 estimated that 50 percent of mercury entering municipal wastewater treatment plants was
contributed by dental offices (Vandeven and McGinnis, 2005). The U.S. EPA estimates that
across the United States, 4.4 tons of mercury from waste dental amalgam are collectively
discharged into municipal wastewater treatment plants annually. Much of the mercury in
municipal wastewater treatment plants partitions to the sludge, which is the solid material that
remains after wastewater is treated. Mercury from amalgam can then make its way into the
environment through the incineration, landfilling, or land application of sludge or through surface
water discharge. In 2014, the U.S. EPA proposed a rule that would control mercury discharges
to municipal wastewater treatment plants by requiring dentists to reduce their discharge of
dental amalgam through the use of amalgam separators and BMPs (79 Fed. Reg. 63258 (Oct.
22, 2014); http://water.epa.gov/scitech/wastetech/quide/dental/).
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4.4.5 Other Sources

Imported Water

Numerous reservoirs in California receive water imported from outside the reservoir watersheds
by state, federal, and other water projects for the purposes of water supply, power production,
and other uses. Supplemental water additions of potable water and ground water were one of
the sources of mercury in the LA Lakes TMDL (U.S. EPA Region 9 2012).

Historic Use of Pesticides

Widespread use of mercury in agriculture, either as a spray on crops or as a seed preservative,
was halted in 1976, when the U.S. EPA banned most uses of mercury in pesticides. Exceptions
were initially made for fungicidal uses in paints and outdoor fabrics. Mercury use in paints was
discontinued in 1991 under the Federal Insecticide, Fungicide and Rodenticide Act. Since most
uses of mercury in pesticides have been discontinued for thirty years and all uses banned for
almost ten years, it is unlikely that past uses of mercury significantly contribute to current
agricultural runoff. However, mercury-containing chemicals may still be present in soils and in
the form of old stocks.

Land Management Practices

Natural and anthropogenic deposits of mercury generally move through watersheds with soil
and sediments. Land management that effects erosion can contribute to the transport of
mercury to waterways. Forest management activities that affect the movement of sediment
during storms could play an important role in mercury transport in many watersheds throughout
the state. Forests are the primary land cover in many watersheds of the reservoirs on the
303(d) list due to elevated mercury.

4.4.6 Conversion to Methylmercury as a Source

Most sources release mercury in the form of inorganic mercury. Once in the environment,
inorganic mercury can be converted to methylmercury (Section 4.1). Methylmercury is the form
most readily incorporated into biological tissues and most toxic to humans and wildlife.
Methylmercury is formed from inorganic mercury, usually in conditions with low oxygen and high
organic matter. Inorganic mercury is available in most aquatic systems due to widespread
atmospheric deposition. Therefore, any anoxic aqueous environment that is rich in organic
matter and contains the conditions necessary for conversion of inorganic mercury to
methylmercury can be said to be a potential source of methylmercury.

The conditions that favor methylmercury production are typical of wetlands, other flooded areas,
or the sediment at the bottom of reservoirs (California Water Boards 2013). Additionally,
structural BMPs used to enhance microbial denitrification, such as treatment wetlands, can have
anaerobic zones and are rich in organic matter both, factors that promote mercury methylation.
Also, storm water catch basins can become anaerobic. Therefore, while these BMPs serve
important function in controlling nutrients and possibly other pollutants, these BMPs may also
inadvertently incorporate conditions that promote mercury methylation.
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Wetlands and reservoirs can often have higher methylmercury concentrations, and tend to be
the places where fish have higher concentrations of methylmercury. In a recent review of
national data, methylmercury concentrations in aquatic organisms in streams were found to
correlate strongly with wetland abundance in stream basins (Wentz et al. 2014). There is some
evidence that permanent wetlands may be a sink for methylmercury, while seasonal wetlands,
which can be used for agriculture part of the year, are more likely to generate methylmercury
(Ackerman & Eagles-Smith 2010; Alpers et al. 2014; Windham-Myers et al. 2014).

Understanding this conversion process is important for identifying both sources and control
measures for methylmercury. For instance, methylmercury levels in fish in a particular river with
inorganic mercury in the sediments may be relatively low. However, these same mercury rich
sediments can be washed downstream into a reservoir, where they begin to accumulate. The
reservoir environment with the lower oxygen and a higher concentration of organic matter is
much more conducive to converting inorganic mercury to methylmercury. Even if the
concentration of inorganic mercury in the sediment is the same in both the river and the
reservoir, the concentration of methylmercury in the reservoir tends to be elevated much higher
than the levels in the river. The fact that fish in reservoirs will have higher concentrations of
mercury is exemplified by the five-fold difference in BAFs for rivers compared to the BAF for
lakes and reservoirs (listed in Appendix I). Consequently, the fish living in the reservoir have a
greater chance of accumulating methylmercury to levels that are a risk to public health and
wildlife.

Another potentially large source of methylated mercury is the landscape downstream from
historic mining areas that are contaminated with mercury-laden sediment. This sediment has
become part of the landscape and covers large areas to substantial depths (examples are
described in Bouse et al., 2010; Donovan et al., 2013; Singer et al., 2013, Donovan et al.,
20164, b). When occasionally flooded, methylmercury is produced, which could drain back into
rivers and become available to food webs.

4.4.7 Wetlands

Recent studies required by the Sacramento-San Joaquin Delta methylmercury TMDL are trying
to understand the methylmercury contribution of agricultural wetlands. While permanent
wetlands may be a sink for methylmercury, seasonal wetlands, which can be used for
agriculture part of the year, are more likely to generate methylmercury (Ackerman & Eagles-
Smith 2010, Alpers et al. 2014, Windham-Myers et al. 2014).

Alpers et al. 2014 found methylmercury concentrations in the Yolo Bypass that were among the
highest ever recorded in wetlands. The highest methylmercury concentrations in unfiltered
surface water were observed in drainage from wild rice fields during harvest (September 2007),
and in white rice fields with decomposing rice straw during regional flooding (February 2008).
However, during the summer growing season, even though the typical anoxic wetland
conditions favored for microbial methylmercury production are present, these same fields were
not found to discharge methylmercury to surrounding waters. Outflow management during
times when methylmercury is high could reduce methylmercury exports (Bachand et al. 2014).
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The Central Valley Regional Water Board is currently working with non-point source dischargers
and scientists to explore management practices that can reduce mercury methylation in the
environment as part of the Sacramento-San Joaquin Delta methylmercury TMDL. Another area
of study is the South Bay Salt Ponds Restoration Project in San Francisco Bay. The wetland
restoration design for this project is attempting to reduce the potential for mercury methylation
and other contaminant problems. New management practices to control methylation in
wetlands may be developed in the near future. See Appendix Q for more details.

4.4.8 Bioavailability of Mercury

In the Mercury Strategy for the Bay-Delta Ecosystem, the issue of bioavailability is highlighted.
“We believe that changes in bioavailability or methylation rates have much greater potential to
significantly increase methylmercury exposure in this ecosystem than do changes in the spatial
distribution of total (mostly inorganic) mercury” (Wiener et al. 2003, pg. vi). In addition, there is
a limited ability to predict how an ecosystem may respond to changes in the various sources of
mercury (Hsu-Kim et al. 2013). Evidence suggests some forms or sources of
mercury/methylmercury are more likely to enter the food web. The inputs of methylmercury
from terrestrial and atmospheric sources have been found to bioaccumulate to a substantially
greater extent than methylmercury formed in situ in sediment (Jonsson et al. 2012, Jonsson et
al. 2014). Additionally, preliminarily results with isotopically labeled mercury indicate that the
mercury that is taken up into food webs comes from mercury that is dissolved in the water
column, rather than the mercury associated with the bottom sediments in a water body (Fleck et
al. 2014). This is not surprising because for mercury to be methylated, it must first be available
in the dissolved form through solubilization from inorganic particles and remineralization from
organic particles (Henry et al. 1995, Paquette and Helz 1997, Benoit et al. 1999).

4.4.9 Sources of Mercury Identified in TMDLS

The sources of mercury determined for California mercury TMDLs along with progress reports
for TMDLs, are included in Appendix M and the sources are also briefly summarized here. The
sources of mercury vary by TMDL, but more than half focus on historic mines (Guadalupe River,
Walker Creek, Cache Creek, Clear Lake, Clear Creek and Hernandez Reservoir). The historic
mining legacy is also the major source in two other mercury TMDLs: the San Francisco Bay
TMDL and the Sacramento-San Joaquin Delta TMDL. These two TMDLSs also include minor
contributions from atmospheric deposition and points sources.

Mines were not identified as a source of mercury in the TMDLs in Southern California. Two of
the Southern California TMDLs have other historical mercury sources: the Rhine Channel of
Newport Bay; and Los Angeles/Long Beach Harbor. In the latter TMDL, the sources included
historic manufacturing, military facilities, fish processing plants, wastewater treatment plants, oil
production facilities, and shipbuilding or repair yards in the ports.

Mercury deposited from atmospheric emissions was a more important source in two other
TMDLs in Southern California. In the Calleguas Creek/Mugu Lagoon TMDL, sources are
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atmospheric deposition and runoff from agriculture and open space. It is not clear what the
original source of mercury is in the runoff. It could be atmospheric, historic pesticides, naturally
enriched sediments, imported water from Northern California or another source. Atmospheric
deposition, run off, ground water pumping and imported water are described as sources in the
Los Angeles area Lakes TMDLs.

4.4.10 The Effects of Climate Change on Fish Mercury Levels

Climate change is expected to exacerbate the problem of elevated mercury in fish. Climate
change is expected to increase average temperatures in California, including in the inland
surface waters. Elevated water temperatures could lead to higher concentrations of
methylmercury in fish and mammals. This is related to an increase in metabolic rates and
increased mercury uptake at higher water temperatures (Booth and Zeller 2005; Dijkstra et al.
2013; Pack et al. 2014).

A second aspect of climate change to consider is the increased frequency and strength of
storms. A great deal of mercury remains stored away in sediment fans from historic hydraulic
gold mining. While these sediments may seem currently out of reach of flood waters, the
increased frequency of larger flood events that is expected to accompany global warming could
liberate this stored mercury (Singer et al. 2013). Increased frequency and strength of storms is
related to increasing frequency and duration of inundation of areas that contain high mercury
inventories over multiple meters of depth from the historic mining legacy (Singer et al. 2016).
This increase in flooding will enable higher methylmercury production in these mercury
contaminated areas. Such areas may be important locations of methylmercury production and
uptake into food webs (Donovan et al. 20164, b).

One of the major sources of climate change is also a major source of mercury. The burning of
fossil fuels, such as coal, is a main source of greenhouse gases. Coal burning is also one of
the major sources of atmospheric mercury. California does not burn very much coal relative to
other states and countries, but about 60% of the atmospheric mercury deposited in California is
estimated to come from outside of California, including global sources (California Water Boards
2013). Global efforts to decrease greenhouse gases will likely help control mercury.

4.5 Current Levels of Mercury in the Environment

Current levels of mercury in the environment in California are described in the following section
to provide an understanding of the magnitude of the mercury contamination. Also the mercury
levels in the environment are compared with current human health guidelines and the water
quality objectives in the Provisions. For a description of the geography and waterbodies in the
nine regions of California, see Appendix D.

4.5.1 Mercury Levels in Surface Water
The Surface Water Ambient Monitoring Program (SWAMP) and regional monitoring programs
(RMP) have been measuring mercury and methylmercury in water and fish tissues for years.
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This section briefly summarizes the most recent data, from 2000 - 2013, which is obtainable
from the State Water Board’s California Environmental Data Exchange Network (CEDEN) public
database (www.ceden.org). The concentrations of mercury in surface water from all over the

state (Table 4-1) are generally less than the water quality criteria from the California Toxics Rule
of 50 and 51 ng/L. However, much of the data was from areas with elevated mercury such as
San Francisco Bay. See Figure N-4, in Appendix N, for the spatial distribution of samples.

Table 4-1. Mercury concentrations (n

/L) in surface water 2004 — 2012

Hg total Hg dissolved MeHg total MeHg dissolved
Median 2.0 0.82 0.053 0.017
Mean (Average) 4.7 1.4 0.062 0.024
95" percentile 16.1 4.1 0.15 0.061
5" percentile 0.43 0.1 0.019 0.0050
Standard deviation | 11 1.9 0.040 0.024
Max 283 24 0.23 0.21
Min ND (0.15-1.3) ND (0.13-0.41) | ND (0.01-0.03) ND (0.01-0.03)
Number of samples | 1120 424 154 155

ND indicates non-detect with a range of the accompanying detection limits given in ng/L. For the other
statistics, if the sample was non-detect then a value of one half of the detection limit was used.

4.5.2 Methylmercury Levels in Sport Fish

Fish methylmercury data are summarized in the graphs within this section, particularly in context
to the Mercury Water Quality Objectives. Also, the State Water Board hosts an interactive map
on the internet to inform the public on methylmercury levels in fish. This website allows the user
to enter any threshold, select the fish species, and see the results on a statewide map:
http://www.mywaterquality.ca.qgov/safe_to eat/data_and_trends.

Although the mercury concentrations in the water throughout the state are generally below the
California Toxics Rule criteria (Table 4-1), the concentrations in many fish throughout the state
are above the U.S. EPA human health criteria of 0.3 mg/kg and OEHHA’s more recent Fish
Contaminant Goal of 0.22 mg/kg (Figure 4-3). Fish tissue data from the past 12 years are
compiled in the following figures and compared with the recommended mercury objective for
sport fish of 0.2 mg/kg and the default translation of the narrative objective for subsistence
fishing of 0.05 mg/kg (the tribal subsistence objective is similar, 0.04 mg/kg). The Sport Fish
Water Quality Objective is very similar to the Fish Contaminant Goal of 0.22 mg/kg which
suggests that many of these fish are not safe to eat on a consistent basis.

The Sport Fish Water Quality Objective and the Subsistence Fishing Water Quality Objective
would apply to trophic level 4 fish, while the Tribal Subsistence Fishing Water Quality Objective
would apply to mostly trophic level 3 fish. Recall from Section 4.2 that trophic level 4 fish (such
as bass) accumulate more methylmercury than trophic level 3 fish (such as carp, perch and
trout). Both trophic level 4 fish and trophic level 3 fish are some of the most common fish that
recreational anglers catch and consume. Trophic level 4 fish will have the highest
methylmercury concentrations of all fish because they are highest on the food web. Figure 4-3
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shows that methylmercury concentrations in the majority of the trophic level 4 fish sampled in
2000-2011 are higher than the Sport Fish Water Quality Objective, while Figure 4-4 shows that
the methylmercury concentrations in the majority of trophic level 3 fish sampled over that same
time period are below the Sport Fish Water Quality Objective. The methylmercury concentration
in fish tissue is often directly related to fish length. The objective to protect human health would
apply to fish 150-500 millimeters (mm), so this subset of trophic level 4 and trophic level 3 fish
data is also shown in Figures 4-3 and 4-4.

Trout and other land-locked (non-migratory) salmonids are mostly considered trophic level 3,
although some are considered trophic level 4. Data from trout or related species were compiled
separately because these fish have different feeding habits that result in lower methylmercury
concentrations in their tissues. The methylmercury concentrations in trout (Figure 4-5) are
considerably different than the methylmercury concentrations in other trophic level 3 fish (Figure
4-4). Very few trout have tissue methylmercury levels that exceed the Sport Fish Water Quality
Objective. These figures show how the particular species of fish that a person eats greatly
affects that person’s exposure to methylmercury.
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Figure 4-3. Methylmercury concentrations in trophic level 4 fish (highest on the food web) from
2000-2011. Data were from common trophic level 4 fish species: largemouth bass, small
mouth bass, spotted bass, white catfish, channel catfish, Sacramento pike minnow, crappie, and
black crappie (total lengths: 100 — 800 mm). The recommended Sport Fish Water Quality
Objective (red-dashed line) and a subsistence objective (green-dashed line) are also shown.

“All sizes” includes additional concentration data for which the length of the fish was not
reported.
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Figure 4-4. Methylmercury concentrations in trophic level 3 fish (second highest on the food
web), excluding trout, from 2000 — 2011. Species were bluegill, common carp, golden shiner,
redear sunfish, yellowfin goby, black bull head, brown bullhead (total lengths: 100 — 820 mm).
The recommended Sport Fish Water Quality Objective (red-dashed line) and a subsistence
objective (green-dashed line) are also shown. “All sizes” includes additional concentration data
for which the length of the fish was not reported.
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Figure 4-5. Methylmercury concentrations in trout, which are also trophic level 3 fish, from
2000-2011. Species were brown trout, brook trout, lake trout, rainbow trout, eagle lake trout,
kokanee, (total lengths: 200 — 605 mm). The recommended Sport Fish Water Quality Objective
(red-dashed line) and a subsistence objective (green-dashed line) are also shown.
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Striped bass and Chinook salmon are also popular among anglers, and the methylmercury
levels in these fish are shown in the next two figures. These are anadromous fish species, and
their methylmercury exposure changes as they migrate and their food sources change in the
different habitats. Striped bass are a trophic level 4 fish and prey on other fish, which typically
results in higher concentrations of methylmercury (Figure 4-6). Anadromous salmon, such as
Chinook salmon are generally a trophic level 3 fish and have lower mercury concentrations
because they consume organisms that are lower on the food web (Figure 4-7). Landlocked
salmon can have higher mercury concentrations than the anadromous salmon (Figure 4-7).
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Figure 4-6. Methylmercury concentrations in striped bass, from 2000 — 2011. The
recommended Sport Fish Water Quality Objective (red-dashed line) and a subsistence objective
(green-dashed line) are also shown.

Final Staff Report: Part 2 of the Water Quality Control Plan for Inland Surface Waters, Enclosed Bays,
and Estuaries of California — Tribal and Subsistence Fishing Beneficial Uses and Mercury Provisions
59



50 ~
45 -
40 -~
35 4
30
25 -
20 -
15 -
10 -

B Anadromous

# Landlocked

Number of Samples

NN

T -I > M
<0.05 0.05-0.1 0.1-0.2 0.2-05 0.5-0.1 1-2 >2

Mercury concentration in tussue (mg/kg)

|

Figure 4-7. Methylmercury concentrations in Chinook salmon, from 2000 — 2011. The
recommended Sport Fish Water Quality Objective (red-dashed line) and a subsistence objective
(green-dashed line) are also shown.
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4.5.3 Methylmercury Levels in Prey Fish

The Provisions contain the Prey Fish Water Quality Objective to protect wildlife that prey on
smaller lower trophic level fish. This objective is intended to fill a gap in protection when the
Sport Fish Water Quality Objective cannot be assessed in trophic level 4 fish, for example in
trout dominated waters (see Chapter 5 issue G). The objective of 0.05 mg/kg in whole fish
samples would apply to prey fish that are 50 — 150 mm. A similar water quality objective was
adopted for Walker Creek, Soulajule Reservoir and the Guadalupe River (see Table 2-2).
Available mercury concentration data in whole prey fish (wet weight) are summarized by
geographic regions where the fish were collected, in Figure 4-8 and Figure 4-9 below. Data
were obtained from CEDEN and are fairly limited. Many of the data were from a recent study
that found that about one third of the grebes sampled in California have an elevated risk of
mercury toxicity (Ackerman et al. 2015a, b).
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Figure 4-8. Mercury concentration data in prey fish (50 — 150 mm) from sites in the San
Francisco Bay Region. The red dashed line shows the Prey Fish Water Quality Objective of
0.05 mg/kg.
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Figure 4-9. Mercury concentration data in prey fish (50 — 150 mm) from sites in the Central
Coast Region, Central Valley Region, Lahontan Region, and Colorado River Basin Region. The
red dashed line shows the Prey Fish Water Quality Objective of 0.05 mg/kg.

4.5.4 Methylmercury Levels in Small Prey Fish

The Provisions also contain the California Least Tern Prey Fish Water Quality Objective to
protect threatened and endangered birds. The species of greatest concern is the California
least tern (Sterna antillarum browni). The objective of 0.03 mg/kg in whole fish samples would
apply to small prey fish that are less than 50 mm, which is typical of the fish that the tern prey
on. This objective has already been adopted in San Francisco Bay and the Sacramento—San
Joaquin Delta to protect the California least tern. Methylmercury concentration data in these
size fish in the environment are limited. Data in fish less than 50 mm were only available for
San Francisco Bay (Greenfield et al. 2013, data can also be found at www.ceden.org). Figure
4-10 shows that most small fish in the Bay are above the mercury objective of 0.03 mg/kg that
has already been adopted there. However, these fish are from an area that is heavily impacted
by mercury mining. The Lower South Bay (Figure 4-11a), which is downstream of the historic
New Almaden mining district, has the highest fish methylmercury concentrations, while further
away in Suisun Bay (Figure 4-11b) fish methylmercury concentrations are closer to the
objective.

Final Staff Report: Part 2 of the Water Quality Control Plan for Inland Surface Waters, Enclosed Bays,
and Estuaries of California — Tribal and Subsistence Fishing Beneficial Uses and Mercury Provisions
62



HeeE Concentration of Mercury in Fish < 50mm

0.3 .

0.25

0.2 . .

0.15 4

Mercury (mg/kg)

0.05 -

15 20 25 30 35 40 45 50

Length (mm)

Figure 4-10. Methylmercury concentrations in fish < 50mm compared to fish length. Samples
collected in the San Francisco Bay from 2008 — 2010, including South bay, Lower South Bay,
Central bay, San Pablo Bay and Suisun Bay. The red line shows the California Least Tern Prey

Fish Objective of 0.03 mg/kg.

These small fish have also been used as mercury “biosentinels” since they provide a sensitive
measure of methylmercury uptake (Eagles-Smith and Ackerman 2010). Compared to larger fish
that accumulate methylmercury over a long period of time, these fish more directly reflect recent
methylmercury concentrations since they consume species that readily absorb methylmercury.
Figure 4-10 shows the relationship between the mercury concentration and the length of the

fish.
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Figure 4-11a. Average methylmercury concentration in fish < 50mm in Lower South Bay. The
average concentration is shown with the minimum and maximum (error bars) and the number of
samples. The red line shows the California Least Tern Prey Fish Objective of 0.03 mg/kg.
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Figure 4-11b. Average methylmercury concentration in fish < 50mm in Suisun Bay. The
average concentration is shown with the minimum and maximum (error bars) and the number of
samples. The red line shows the California Least Tern Prey Fish Objective of 0.03 mg/kg.

Final Staff Report: Part 2 of the Water Quality Control Plan for Inland Surface Waters, Enclosed Bays,
and Estuaries of California — Tribal and Subsistence Fishing Beneficial Uses and Mercury Provisions
64



4.5.5 Mercury Levels in Sediment

A survey of sediment mercury concentrations in the Cache Creek Canyon provides an idea of
background concentrations compared to typical concentration areas enriched with mercury or
where mercury was mined. The Cache Creek watershed is naturally enriched in mercury and
includes portions of three historic mercury mining districts, one of which is the Sulphur Bank
Mine in Clear Lake which is now a U.S. EPA superfund site. The Mercury Inventory in the
Cache Creek Canyon found that the upstream background mercury concentrations in sediment
in the Cache Creek watershed averaged 0.06, 0.10, and 0.09 mg/kg total mercury, in silt, sand
and gravel sized material, respectively. Meanwhile, the average mercury concentration in 78
sediment samples collected in a segment of Cache Creek that is downstream of historic mines,
between Harley Gulch and Bear Creek, was 0.98, 0.77 and 0.89 mg/kg in silt, sand, and gravel
sized material, respectively. In an area closer to two mines, the Harley Gulch Delta, mercury
concentrations in silt and sand sized material, averaged 4.83 and 4.20 mg/kg (Central Valley
Water Board 2008). This indicated that the two mines upstream of the Harley Gulch Delta were
a significant contributor to the elevated mercury in Cache Creek downstream of Harley Guich.

Additionally, several studies in the San Francisco Bay suggest that the threshold for background
mercury (total mercury) in various parts of the basin is about 0.08 mg/kg (Domagalski, 2001;
Domagalski et al. 2004; Bouse et al., 2010; Donovan et al. 2013; Singer et al. 2013; Donovan et
al. 2016a, b), similar to the findings for Cache Creek. Furthermore, these studies document
mercury concentrations that are an order of magnitude higher or more in many locations
(including river floodplains, bypasses, and Bay-Delta bottom sediments), for example 3 to 10
mg/kg in the Yuba River (Singer et al. 2013).

4.6 Methylmercury Effects on Wildlife

Appendix J contains a review of effects on wildlife and the effects are briefly summarized here.
The species most at risk for methylmercury toxicity are generally piscivorous (fish-eating)
wildlife, because methylmercury tends to accumulate to very high concentrations in the aquatic
food web (USFWS 2003). However, recently some terrestrial songbirds have been found with
higher mercury levels than fish eating birds because they feed on predatory invertebrates, like
spiders, which lengthens their food web and increases the bioaccumulation of methylmercury
(Cristol et al. 2008). Methylmercury is also toxic to the fish themselves and can impair
reproduction in fish. Methylmercury toxicity in mammals, such as mink and otter, is primarily
manifested as central nervous system damage; including sensory and motor deficits and
behavioral impairment (Wolfe et al. 1998, Scheuhammer et al. 2007).

Methylmercury has been found to impair the ability of birds to fly and also alter their songs
(Hallinger et al. 2010; Carlson et al. 2014). In great white herons, liver mercury contamination
(6 mg/kg) correlated with mortality from chronic diseases in southern Florida (Spalding et al.
1994). Weight loss, neurologic, and immunologic effects were observed in captive great egrets
fed a diet with 0.5 mg/kg methylmercury (Spalding 2000a, Spalding 2000b). Reproduction is
one of the most sensitive endpoints to methylmercury toxicity, and effects in birds include
reduced hatching due to early mortality of embryos, fewer eggs laid, changes in pairing behavior
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and territorial behavior (Heinz 1979; Barr 1986; Wolfe et al. 1998; Frederick and Jayasena
2011). Arecent study found that almost one third of the grebes sampled in 25 lakes throughout
California during the spring and summer of 2012 and 2013 had mercury levels in the blood that
put them at an elevated risk of methylmercury toxicity (>1 mg/kg wet weight, Ackerman et al.
2015a,b).

Appendix J also contains suggested dietary methylmercury thresholds from peer reviewed
literature that were derived from both control experiments and field studies (Tables J-1 and J-2).

4.7  Methylmercury Effects on Human Health

Methylmercury is a “highly toxic substance” (U.S. EPA 1987). Toxicity to the developing
nervous system of the fetus is considered the most critical endpoint. The water quality
objectives were derived from the U.S. EPA reference dose, which was based on protecting the
developing fetus. However, subsequent evidence suggests that cardiovascular effects can
occur in adults at comparably low doses (U.S. EPA 2001). Methylmercury may also be
immunotoxic and genotoxic as well (Agency for Toxic Substances and Disease Registry 1999).

Methylmercury has long been known as a potent neurotoxicant, particularly due to incidents of
acute and high-level exposures such as the poisoning of many in Minamata, Japan, when
pregnant women consumed seafood highly contaminated with methylmercury, up to 40 mg/kg
(lyengar and Rapp 2001). This resulted in extreme fetal abnormalities and neurotoxicity (i.e.,
microcephaly, blindness, severe mental and physical developmental retardation) even among
infants born to mothers with minimal symptoms (Harada 1995).

Since then, more subtle neurodevelopmental effects have been observed in populations with
moderate methylmercury exposures from regular consumption of fish and/or marine mammals.
A well-designed cohort study in the Faroe Islands found that prenatal exposure to organic
methylmercury from maternal fish and pilot whale consumption during pregnancy was
associated with subtle neurodevelopmental deficits in children, such as poorer performance on
tests of attention, fine motor function, language, visual-spatial abilities, and verbal memory
(Grandjean et al. 2001, Debes et al. 2006). In a cohort from the Seychelles, however,
investigators did not find evidence for a neurodevelopmental risk from prenatal methylmercury
exposure resulting from ocean fish consumption (Myers et al. 2003). The Faroe Islands study
was used by the U.S. EPA to develop the fish tissue criterion of 0.3 mg/kg (U.S. EPA 2001).

In the Faroe Islands, the primary source of mercury exposure in the study population was
through the traditional consumption of whale meat, not fish, and co-exposure to other
contaminants such as polychlorinated bi-phenyls (PCBs) that are of concern. However, in
California, PCBs are also contaminants in fish tissue at levels that limit the advised consumption
amount (Davis et al. 2010, Davis et al. 2012). One hypothesis as to why adverse effects of
mercury were not found in the Republic of Seychelles, but adverse effects were found in the
Faroe Islands, is that there are other neuroprotective nutrients in seafood, such as selenium and
iodine, and long chain polyunsaturated fatty acids (Oken 2012, Meyers 2009). Freshwater fish
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do not have these nutrients in the same amounts as marine fish (Steffens 1997; Haldimann et
al. 2005; Steffens 2006), and many California are exposed to mercury by consuming freshwater
fish. While many people in the Faroe Islands and the Republic of Seychelles ate fish several
times a week, in the Faroe Islands most of the methylmercury exposure was from infrequent
(twice a month) consumption of pilot whale meat (Dourson 2001). Recreational fishers in
California may also have infrequent high methylmercury exposure from weekend fishing trips,
along with a steady methylmercury exposure from regularly purchased commercial fish. There
are other theories as to why the two studies found conflicting results, such as study design
(Debes et al. 2006; Oken et al. 2008). Ultimately, mercury is a known neurotoxin and the Faroe
Islands study provides data to support a reference dose.

Epidemiologic studies continue to find harmful effects of methylmercury on humans in the U.S.
and other countries, including neurological effects in children and effects on cardiovascular
disease (Jedrychowski et al. 2006; Oken et al. 2005, 2008, Suzuki et al. 2010; Murata et al.
2011). However, other studies in the Republic of Seychelles (van Wijngaarden et al. 2006;
Strain et al. 2015), United States (Oken etal. 2016), the United Kingdom (Daniels et al. 2004),
and Spain (Llop et al. 2012) have found no consistent evidence of adverse consequences of
prenatal methylmercury exposure from fish consumption on children’s development. Some
studies suggest a range of health effects in adults and children may result from methylmercury
exposures at levels lower than previously observed (Lynch et al. 2010; Mergler et al. 2007,
Oken et al. 2008). At the same time, these studies also show a beneficial effect of eating fish.
Oken and colleagues discusses the wide range of trade-offs facing fish consumers and the
difficulties in evaluating current fish consumption advice (Oken et al. 2008). Consumers need to
consider not only the contaminant concentrations in fish but also their nutritional value, the
sustainability of the fishery, and the cost of different fish choices.

Recent national data on blood mercury concentrations in women of childbearing age (16 - 49),
suggest that most people in the U.S. are at low risk for methylmercury toxicity (U.S. EPA 2013).
Generally most people eat commercial fish that are from the ocean, but the sources of fish in
this study were not reported. The geometric mean blood total mercury concentration for 2009-
2010 was 0.9 pg/L, which is below the suggested threshold of 5.8 pg/L blood mercury, a
concentration associated with neurologic effects on the fetus (National Research Council 2000).
The study authors found a significant relationship between mercury intake from fish
consumption and blood mercury. Also in the last decade, the mean blood mercury
concentration has slightly decreased, but the analysis showed few changes in fish consumption
and mercury intake over the study period (1999 — 2010). This is consistent with women shifting
their consumption to fish with lower methylmercury concentrations. Demographic
characteristics associated with blood mercury concentrations were: higher concentrations
observed with increasing age and income; higher concentrations observed in the “other” race
category; and lower concentrations observed in Mexican Americans.

Blood mercury levels in frequent consumers of fish can be dramatically higher than the national
average. Patients at a general internal medicine practice in San Francisco, whose dietary
history suggested their methylmercury intake was high, were asked to be screened with a whole
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blood mercury test (Hightower and Moore 2003). Only consumption of commercial fish was
considered in this study. Mercury levels ranged from 2.0 to 89.5 ug/L for the 89 subjects. The
mean for 66 women was 15 ug/L (standard deviation of 15), and for 23 men was 13 ug/L
(standard deviation of 5). These values are well above the thresholds suggested by the
National Research Council in 2000, indicating higher risks for negative health effects from
methylmercury. Knobeloch and colleagues examined 14 individuals in Wisconsin who
consumed commercial or locally caught fish twice a week or more. Blood mercury levels
ranged from < 5 ug/L to 58 ug/L and most of the study participants had blood mercury
concentrations above 20 pg/L (Knobeloch et al. 2006). These values show that majority of the
study participants had blood mercury levels more than three times higher than the suggested
mercury threshold.

4.8 Interactions of Selenium and Mercury

Selenium is an element that functions as a micronutrient for plant and animal life. However, in
concentrations beyond the very small amounts required for some biological functions, selenium
is toxic to animal life. When selenium is present in the same environment as mercury or
methylmercury, complex interactions involving the toxicity of both pollutants occur. Selenium
appears to counteract or even protect against the toxic effects of methylmercury, but the
relationship is not well understood, and regulatory measures that would adjust limits based on
the presence of both pollutants simultaneously are not possible. These interactions are
described in detail in this section.

4.8.1 Selenium is an Essential Nutrient and a Toxin

Selenium is essential for many functions in our bodies. Selenium fosters growth and
development, has powerful antioxidant and cancer prevention properties, and is essential for
normal thyroid hormone homeostasis and immunity. Studies indicate that selenium is especially
important for the brain, heart, and immune systems. Ocean fish are among the richest sources
of nutritional selenium in the American diet. On the other hand, the selenium in freshwater fish
is more variable and may be limited in certain regions. The selenium levels in lake fish reflect
the regional selenium levels in the soils. Selenium is thought to reduce the bioaccumulation of
methylmercury, and methylmercury concentrations are higher in fish living in lakes where
selenium availability is limited (Energy & Environmental Research Center 2011).

Selenium can also be toxic at high doses. In vertebrates, selenium is toxic to the reproductive
system. Egg laying vertebrates such as birds and fish seem to have substantially lower
thresholds for reproductive toxicity than placental vertebrates (mammals). In fish, effects may
occur at 2 pg/L in water or 2 mg/kg in fish (U.S. Department of the Interior 1998). An important
feature of selenium ecotoxicity is the narrow margin between nutritionally optimal and potentially
toxic dietary exposers for vertebrate animals. Nutritionally optimal dietary selenium exposure is
generally reported as 0.1 — 0.3 mg/kg. Thresholds for dietary toxicity in animals are generally
reported as 2 — 5 mg/kg. (U.S. Department of the Interior 1998 and references within). In July
2016, U.S. EPA established new national Clean Water Act 304(a) freshwater aquatic life water
quality criteria for selenium, including a Whole Body value of 8.5 mg/kg dry weight and a water
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concentration ranging from 1.5 — 3.1 ug/L (U.S. EPA 2016). U.S. EPA also proposed a new fish
tissue-based (whole body) selenium criterion of 8.5 micrograms per gram (ug/g) dry weight, a
dissolved water column criterion of 0.2 pg/L, and a proposed particulate (i.e., sediment-bound)
water column criterion of 1 pg/L for the San Francisco Bay and Delta (81 FR 46030, July 15,
2016).

4.8.2 Does Selenium Completely Counteract the Effects of Mercury?

If selenium clearly countered the toxic effects of methylmercury in every study, this fact could
eliminate the need for mercury remediation. However, the mercury selenium interaction does
not appear to be a simple relationship that works in all situations. In fact, waters in California
that contain high levels of selenium also have high levels of methylmercury. Waters that are on
the 303(d) list due to high levels of both selenium and mercury include Central San Francisco
Bay, San Pablo Bay, Suisun Bay, and portions of the San Joaquin River watershed. The high
levels of selenium are apparently not preventing methylmercury from accumulating to high
levels in fish in these waters.

Most studies that indicate the protective effect of selenium do not show full reversal of toxicity.
No evidence has been found to suggest that selenium can fully counteract toxic effects of
methylmercury in the human population. The protective effect of selenium likely depends on the
ratio of methylmercury to selenium, concentrations of methylmercury and selenium, the
speciation and bioavailability of methylmercury and selenium, the presence of other toxic
compounds or nutrients, and the anti-oxidant systems/metabolism of the species in question. A
protective effect that is highly situation dependent will be very difficult to incorporate into a
methylmercury guideline. Overall, the state of the science on selenium—mercury interaction is
not close to a point at which it could be incorporated into regulatory limits for mercury. Studies
on the selenium-mercury interactions are summarized below.

4.8.3 Selenium and Mercury Interactions

Selenium has long been known to interact with mercury and reduce the toxic effects of
methylmercury. The interaction gained attention after Ganther and colleagues showed that
guail that were also fed selenium did not have the same methylmercury induced growth
inhibition as when they were fed methylmercury alone (Ganther et al. 1972). The protective
effects seem to occur through formation of a mercury-selenium complex that is not bioavailable
(Kahn and Wang 2009, Raymond and Ralston 2004).

The interaction with selenium offers possible insight into the mechanism of methylmercury
toxicity itself because the mechanism of methylmercury toxicity is still unknown. Although
methylmercury has long been known to cause damage to the nervous system, it remains
unclear how the effects occur. Selenium is a key component in some proteins, and if the
selenium is bound to mercury it could cause the function of the selenoprotein to be
compromised. It is thus possible that the observed toxicity of methylmercury is at least in part
caused by mercury-induced selenium deficiency (Raymond and Ralston 2004, Khan and Wang
2009).

Final Staff Report: Part 2 of the Water Quality Control Plan for Inland Surface Waters, Enclosed Bays,
and Estuaries of California — Tribal and Subsistence Fishing Beneficial Uses and Mercury Provisions
69



A handful of subsequent studies in rats or mice have also shown protective effects of selenium
(Watanabe et al. 1999a, Watanabe et al. 1999b, Ralston 2007, Ralston et al. 2008, Sakamoto et
al. 2013). However the effects monitored in these studies were generally acute effects from
high doses of methylmercury, such as changes in growth and death. These observations may
not reflect the effect of selenium on methylmercury toxicity at concentrations that induce chronic
effects such as cognitive impairments. Such chronic effects of methylmercury are really the
concern for human health. Sakamoto and colleagues acknowledged the need to study effects
at environmentally relevant concentrations (Sakamoto et al. 2013). Meanwhile, other studies do
not find any interaction between mercury and selenium. Reed and colleagues used low-level
methylmercury and nutritionally relevant dietary selenium and did not find that selenium was
able to reverse the behavior impairment from methylmercury (Reed et al. 2006).

Although several studies report protective effects of selenium, some studies also report
detrimental effects on other endpoints measured. For example, Hoffman and Heinz found
selenium reduced methylmercury induced mortality in adult males, yet deformities in embryos of
the offspring were worse in combined selenium and methylmercury treatment than in either
treatment alone (Hoffman and Heinz 1998). Again, an important characteristic of selenium is
that it is toxic at doses that are not that much higher than the dose that provides nutritional
benefit. Also, recently Sakamoto and colleagues found selenium protected against neuronal
degeneration from mercury exposure in rats, but there were still differences from control in other
endpoints measured (body weight and organ weight, Sakamoto et al. 2013). Ganther and
colleagues (2007) dosed cats with methylmercury and selenium and found that selenium
delayed methylmercury toxicity by months. However, most of the cats still died by the end of
the experiment (Ganther et al. 2007). The authors concluded that it is likely that selenium is a
major protective factor in marine fish, but it may not be the only factor.

Another complication in the selenium-mercury story is that the effects may vary by species.
Scheuhammer and colleagues found in a comparison of the brains of bald eagles and common
loons that bald eagles displayed a greater apparent ability to demethylate methylmercury
(Scheuhammer et al. 2008). These interspecies differences may influence relative susceptibility
to methylmercury toxicity.

4.8.4 Selenium Dosing of Lakes to Reduce Fish Methylmercury

Selenium was added to Lake Oltertjarn in Sweden for the purpose of reducing fish
methylmercury levels. It was noted above that fish generally have higher methylmercury in soils
with low selenium. If the selenium will bind to the mercury in an organism, and increases the
elimination of methylmercury, then it should also reduce the methylmercury bioaccumulations
up the food web. The treatment in Lake Oltertjarn did reduce the methylmercury levels in perch
more than 75 percent (Paulsson and Lundbergh 1989, 1991). Just after that, in 1987, 11
additional lakes were treated with a similar or lower level of selenium (to achieve 1-5 pg /L
Selenium) to reduce methylmercury. However, two years later, researches were unable to find
any perch in five of the lakes. Selenium is also a well-known reproductive toxin and mostly
likely caused a collapse of the perch populations in these lakes (Skorupa 1998). Reproductive
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toxicity has been found in other lakes, including in California (e.g. Kesterson Reservoir, Tulare
Basin, and Slaton Sea), with similar concentrations of selenium (Skorupa 1998).

4.9 Human Fish Consumption Rates

The amount of fish that people consume is a critical variable in calculating a protective limit of
methylmercury. This variable is shown in the equation that U.S. EPA used for calculating the
fish tissue criterion (U.S. EPA 2001), which was also used to calculate the Mercury Water
Quality Objectives to protect human heath, below:

BW x (RfD — RSC)

FTC =
FI

where,

FTC = afish tissue concentration in milligrams (mg) methylmercury (MeHg)
per kilogram (kg) fish. The FTC will be used as the methylmercury water
guality objective.

BW = human body weight, default value of 70 kg

RfD = reference dose of 0.0001 mg MeHg/kg body weight-day. The value
was derived from a study of mothers and their children in the Faroe
Islands, where fish and whale is a large part of the diet, and blood
mercury concentrations were correlated to cognitive effects in the
children.

RSC =relative source contribution, estimated at 2.7 x 10°> mg MeHg/kg body
weight-day. This value is subtracted from the reference dose to account
for other sources (e.g., marine fish).

FI = human fish intake (consumption rate, kg fish/day).

Since the fish consumption rate is such a critical variable, this section briefly summarizes fish
consumption rates from various sources. Table 4-2 shows fish consumptions rates used by the
U.S. EPA and rates used in California. Also included in Table 4-2 is Oregon’s recently
established rate, which is a much higher fish consumption rate than many states have used.
The U.S. EPA derived the recommended methylmercury water quality criterion on the basis of a
default fish intake rate for the general population of 17.5 grams/day (U.S. EPA 2001). The 17.5
g/day used by U.S. EPA was the rate for average U.S. consumption (90™ percentile) for people
who do and do not eat fish. The U.S. EPA default subsistence rate of 142 g/day is also shown
in Table 4-2.

Of all fish consumption surveys in California, the San Francisco Bay Seafood Consumption
Study (San Francisco Estuary Institute 2000), included in Table 4-2, is recognized as one of the
best studies to date. The fish consumption rate (32 g/day) from this study has been used as the
basis of fish consumption advisory issued by OEHHA (see Appendix E for more details) and this
rate (32 g/day) has also been used to establish site-specific water quality objective for San
Francisco Bay and the Sacramento-San Joaquin Delta.
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Table 4-2. Selected National and California Fish Consumption Surveys

Type/ Source Fish Consumption | Equivalent 8 oz Type of Estimate
Rate (g/d) Meals per Week Used to Derive Rate

General U.S. population 17.59/d 0.5* 90" percentile

(U.S. EPA 2000)

Subsistence, U.S. 142 g/d 4.3 99t percentile

population (U.S. EPA

2000)

San Francisco Bay, 32 g/d 1* 95" percentile

California

(San Francisco Estuary
Institute 2000),

Subsistence, 127 g/d 3.9* 95" percentile
Sacramento-San
Joaquin Delta,
California (Shilling
2009, Shilling et al.
2010)

Oregon, including 175 g/d 5-6 95" percentile
Tribes of the Columbia
River (ODEQ 2011)

Promulgated by U.S. 175 g/d 5-6 95" percentile
EPA for Washington
State (81 FR 85417,
November 28, 2016)

Proposed by U.S. EPA 286 g/d** 9 NA***
for Maine (81 FR
23239, April 20, 2016)

California Tribes - 142 g/d 4.4* 95" percentile
contemporary
(Shilling 2014)
California Tribes — two 223 g/d 7 95" percentile

generations ago
(Shilling 2014)

*The reference shows that the population consumes an additional, but smaller proportion of
store bought fish, so this should be included in the relative source contribution part of the
eqguation (see equation at the beginning of Section 4.9)

**J.S. EPA proposed to use trophic-specific fish consumption rates of 103 g/day (trophic level
2), 114 g/day (trophic level 3), and 68.6 g/day (trophic level 4).

***Estimates were based on a general consideration of resources present and reported to be
used combined with nutritional information, but are not derived as statistically-derived
calculations with ranges because that level of precision would not be warranted (Haper & Ranco
2009).
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Two California subsistence rates are included in Table 4-2. Shilling’s 2009 survey of
subsistence fishers in the Sacramento-San Joaquin Delta was contracted to provide information
for the methylmercury TMDL for the Delta (subsequently published as Shilling et al. 2010).
Shilling’s 2014 report on California tribes was specifically contracted to provide information for
the Provisions.

The fish consumption rate use by the Oregon Department of Environmental Quality (ODEQ) is
much higher than the national default rate of 17.5 g/day, but the rate is in part based on the
same data set. A focus group of scientists (Cirone et al. 2008) reviewed the same national data
(also used by U.S. EPA 2000) and recommended that ODEQ use rates that only included
people who ate fish (“consumer only,” shown in italics in Table 4-3) and not use rates based on
data from people who do not eat any fish. ODEQ also included marine and freshwater fish
recognizing the importance of salmon to the diet of many people in the state. And, ODEQ
considered tribal consumption rates, many of which were actually lower than the fish “consumer
only” rates from the national dataset (e.g. 176 g/day Columbia River Tribes 95™ percentile vs.
334 g/d national data “consumer only”).

Table 4-3. U.S. General Population Consumption Rates in grams per day

Consumption oot 95th 99th
Population | Habit Fish type | Mean | Median | centile | centile | centile
Consumer &
U.S. Adults | Non-consumer Freshwater 8 0 17 50 143
Consumer &
U.S. Adults | Non-consumer All Fish 20 0 75 111 216
U.S. Adults | Consumer ONLY | All Fish 127 99 248 334 519
U.S. Adults | Consumer ONLY Freshwater | 81 47 199 278 505
U.S.
Women Consumer ONLY | All Fish 108 77 221 315 494
U.S.
Women Consumer ONLY Freshwater 75 36 172 273 502

Notes: Data from U.S. EPA 2002 and some of this data was summarized earlier by U.S. EPA 2000.
“Freshwater” includes freshwater and estuarine finfish and shellfish, and “All fish” includes anadromous
and marine. “Women” were 15-44 years old, while, “Adults” were 18 years and older. Non-consumers
reported eating O g fish/day. The national default rate is shown in bold (17g/day). Numbers in italics
were considered in part for ODEQ'’s 175 g/day rate.

The “consumer only” U.S. general population data (Table 4-3) should be used with caution
because they probably over estimate true rates. The reported estimates were calculated using
data from the combined 1994-1996 and 1998 Continuing Survey of Food Intakes by Individuals
(CSFII), conducted annually by the United States Department of Agriculture (U.S. EPA 2002).
This study asked participants to recall what they ate over two days. To separate “consumers”
from “non-consumers”, data from those who reported eating no fish during the two day period
were eliminated. Then, the fish consumption rates from those individuals who did eat fish over
the two days were divided by two to derive the daily rate. This is misleading because this
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approach used only data from people who happen to eat fish on those two days and made that
consumption the daily consumption rate. The people who happened to eat fish on those two
days may not actually eat fish that often.

Appendix G summarizes other fish consumption studies conducted in California. Roughly 22
documented fish consumption studies are included. The studies vary in methodology, including
the survey approaches used (phone interview vs. surveying anglers while fishing), the number
and type of people surveyed and the resulting statistics presented and adjustments for bias.
Not all studies calculated a fish consumption rate that could be equated to a rate in g/day. Of
the studies that reported rates, the mean consumption rates ranged from 3 to 60 g/day and high
end rates (e.g. 90" or 95" percentile) ranged from 32 to 225 g/day.

The State Water Board has considered additional California-only studies in order to determine
subsistence fishing rates within the state. There are several studies, listed in Table 4-4, that
provide information regarding subsistence fishing in California. Overall, the studies in Table 4-4
show that the amount of fish consumed and the type of fish consumed (classified here as “high
mercury” versus “low mercury”) vary by geographic region. Seven of the studies in Table 4-4
support a subsistence fish consumption rate of four to five meals per week or more for the 95"
percentile of the surveyed populations, but the remaining studies either found a rate of
consumption less than four meals per week or were inconclusive.

One of the issues in endeavoring to derive a numeric water quality objective for the SUB
beneficial use is that it is not clear which studies or consumption rates represent subsistence
fishing versus those that represent recreational fishing. For example, in the San Francisco Bay
study (Table 4-4) it is not clear that one subset of the data by ethnicity better represents
subsistence versus the whole study. If the “Asian” subgroup is chosen, the fish consumption
rate is not different than the result from all participants. If the subgroup with the highest rate is
used (Pacific Islander and “Other”), the data considered is narrowed down to only 19 responses
out of 1152 responses from anglers who ate their catch, and still the consumption rate is only
two meals per week. Data from the San Francisco Bay study was also broken down by other
demographic information, but for example, income was not a good predictor of the fish
consumption rate (on the whole, respondents with higher incomes were eating the same
amount as people with lower incomes). Overall, for the San Francisco Bay study, it is not clear
how a separate rate for subsistence fishers versus recreational fishers would be chosen.

To derive a numeric water quality objective for the T-SUB beneficial use, however, the California
Tribes Fish-Use study provides a significant summary of statewide fish consumption by
California tribes (Shilling et al. 2014). While the Tribes Fish Use study includes data from 40
tribes throughout the state, the study cannot be assumed to represent every tribe, since there
are many other tribes in California. There are 109 tribes that are recognized by the federal
government and 72 more communities are petitioning for recognition (California Environmental
Protection Agency 2009). This study was somewhat unique in that study participants were
volunteers, which may result in biased fish intake estimates. One obvious source of bias could
be that people who eat large amounts could be more motivated to participate in the study.
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However, the study authors list reasons why some tribe members would not participate,
including resistance to governmental intrusion, and knowledge of past failure of government to
act to protect tribal interests (Shilling et al. 2014). These concerns may be more significant for a
person for whom fish use is very important (and frequently eats fish), resulting in
underrepresentation of those who eat large amounts of fish. The effects of various sources of
bias are complex and difficult to predict. Nevertheless, the rate of 142 g/day for contemporary
fish consumption for California tribes (Shilling et al. 2014) matches the US. EPA recommended
subsistence rate of 142 g/day (U.S. EPA 2002).

To derive water quality objectives pertaining to the recreational and subsistence fishing
beneficial uses contained in the Provisions, several possible options were developed based on
the studies described in this section. The options for the water quality objectives are described
in Section 6.2, Section 6.5, and Section 6.6 including the policy issues associated with each
option. Appendix H provides details of the calculations for each of the options for the
recreational and subsistence fishing objectives.
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Table 4-4. California Fish Consumption Data Related to Subsistence Fishing?

Geographic Group/ Number of Meals per Fish type?
Area Subgroup Respondents week
(95th

percentile)
San Francisco Pacific Islander 19 2 Mixed
Bay and “Other”
(San Francisco Asian 190 <1 Mixed
Estuary Institute | Al participants 1331 1 High Mercury
2000) (60% non-white)
Sacramento- San | South East Asian 286 4 High mercury
Joaquin Delta
(Shilling 2009, All participants 373 4 High mercury
Shilling et al. (85% non-white)
2010)
Gold Country All participants 159 1 Mixed
(Sierra Nevada (authors sought (mean value,
Mountains and to include so a 95"
foothills) locations used by percentile is
(Sierra Fund low income presumably
2011) anglers) higher)
Ventura County & | African American 27 3 Low mercury
LA County “No data™ 7 9 Low mercury
(coastal & inland | All participants 495 2 Low mercury
waters)
(Allen et al. 2008)
Santa Monica Asian 122 4 Mixed
Bay (Allenetal. | “Other” 14 5 (Not reported)
1996) All participants 1243 2.5 High mercury
California Tribes | Contemporary 580 4.4 Low mercury
(statewide) Two generations 216 7 Low mercury
(Shilling et al. ago
2014)

1The overall results for each study are also provided for comparison, even if not related to subsistence.
See Appendix G for complete study results.

2“Fish Type” is a rough indicator of the type of fish most frequently consumed: “High mercury” indicates
trophic level 4 fish, which tend to have higher levels of mercury. “Low mercury” indicates trophic level 3
fish, which tend to have lower levels of mercury (see Section 4.2). Some studies provided information on
fish type for the demographic subgroups (Table K40, San Francisco Estuary Institute; Table 2, Shilling et
al. 2010; Table 5, Allen et al. 1996). Otherwise, the details of the fish type consumed is shown in
Appendix G.

3“No data” indicates respondents declined to state and ethnicity.
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4.10 Uses of Water by California Native American Tribes

California has the second largest number of federally-recognized Native American Tribes and,
according to the 2000 U.S. Census, the largest Native American population in the United States.
In California, there are 109 Native American Tribes that are recognized by the federal
government and 72 more communities are petitioning for recognition (California Environmental
Protection Agency 2009).

The diversity of traditional cultures and lifeways within the boundaries of present-day California
is enormous, by any measure. Linguistically, at least 80 distinct native languages were spoken
in California at the beginning of the 19" century (http://linquistics.berkeley.edu/). As a point of
reference, there are today merely 24 “official” languages in the European Union, a landmass
approximately ten times the size of California. There are, at a minimum, 50 traditional tribal
areas within the state where ethnically similar groups were once widespread (Castillo, 1998).
Descriptions of California Native American tribal communities, culture and traditions are the
subject of hundreds of volumes of scholarship and historical records. A complete description of
these traditional lifeways is therefore beyond the scope of this report. However, several
examples of California tribal traditional uses of water for illustrative purposes are provided, but
this report in no way limits definitions of uses of water that support the cultural, spiritual,
ceremonial, or traditional rights or lifeways of California tribes to these examples. .

Many traditions and lifeways are closely linked to natural resources available in the traditional
tribal areas. For example, “Northwest” tribes, as described by Castillo, live in the temperate
rainforest and have historically had access to navigable waterways as well as well as robust
lumber resources (ibid.) The Yurok tribe maintains the tradition of yoch (redwood dugout
canoe) building, which is essential for navigating rivers, streams and coastal waters; the yoch
itself is part of the White Deerskin Dance, a ceremony that is still observed by the Yurok tribe,
as a conveyance for the festival members (http://www.yuroktribe.org/culture/culture.htm).

In many cases, water bodies themselves provide building materials. A freshwater marsh plant
called the tule (Schoenoplectus actus) has been immensely important in California native
material culture. Many tribes, such as the Clear Lake Pomo, utilized tules to build large houses
as well as canoes (Jones, 1998). This technology is still used today, and is now exhibited
annually at the an inter-tribal competition, the Tule Boat Festival, at Clear Lake
http://www.lakeconews.com/ Tules have also been used for construction of myriad goods by
tribes throughout the state, including baskets and sleeping mats, and as components for
houses.

Perhaps the most prevalent use of water by California tribes was as a food source, especially
from salmon runs. Tribes and tribal groups with access to salmon runs established managed
fisheries. Given salmon’s importance, cultural and ceremonial traditions that honored salmon,
especially the First Salmon Ceremony, are prevalent among not just California tribes but Native
American tribes along much of the west coast of North America. The Karuk tribe’s First Salmon
Ceremony is briefly described as “a ritual thanksgiving held in spring, which marked the end of
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wither and the start of the fishing season.” (McCarthy, 1998). However, an early 20" century
ethnography of elderly Karuk tribe members details the complexity of the ceremony, which
included ritual immersion in water, declaration of the arrival of the salmon run, a ritual first catch
of the run, followed by preservation, preparation and sharing of the first catch (Roberts, 1932).

Recently, 40 California tribes were surveyed on how they fish and use California’s waters
(Shilling et al. 2014). Figure 6-1 below shows the areas fished by survey participants within the
30 days preceding the interview. Extrapolation of those results from those 40 tribes to all
California tribes suggests that tribes may be fishing in a majority of waters in the state, rather
than a few isolated locations.
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Figure 6-1. Waters used by some California tribes (Shilling et al. 2014). A) Currently-fished
watersheds (hydrologic unit code HUC-10). Areas with darker color outlines represent areas
where fishing areas of more than one tribe overlapped. B) Traditionally-fished watersheds
(hydrologic unit code HUC-10). Areas with darker color represent areas where fishing areas of
more than one tribe overlapped.
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5. Beneficial Uses Impacted by Mercury

This section identifies which beneficial uses would be protected by the Provisions’ five Mercury
Water Quality Objectives. Regional Water Board basin plans define about 26 beneficial uses
that can be applied to surface waters in California. The uses that the Mercury Water Quality
Objectives would apply to are listed below, as well as the inapplicable beneficial uses. With the
exception of the three beneficial uses the Provisions would define (CUL, T-SUB, and SUB), to
aid the following discussion, this Chapter utilizes the beneficial use definitions contained in the
Central Valley Regional Water Board’s basin plan (Central Valley Water Board 2009) and the
Continuing Planning Process Report (State Water Board 2001).

The Mercury Water Quality Objectives were derived to protect uses related to humans or wildlife
that eat fish from water bodies in California. Although the objectives are derived using fish
consumption rates, none of the objectives in the Provisions are designed to ensure that fish can
be caught in an abundance to sustain that consumption rate. Uses pertaining to fish
consumption are the most sensitive uses related to mercury because of the bioaccumulation of
methylmercury in the food web. By protecting these uses, other aquatic life that is exposed to
mercury through contact with water or via ingestion of food lower in the food web (by consuming
insects or algae) would be protected as well.

The Mercury Water Quality Objectives are intended to protect the applicable beneficial uses
discussed in this Chapter in all waters where they are designated in water quality control plans
or where the use exists (see also section 2.4). Pursuant to federal regulations, existing uses
must be protected — even if they have not been designated to specific waters in water quality
control plans (40 C.F.R § 131.12(a)(1)). U.S. EPA’s regulations implementing the Clean Water
Act defines “existing uses” as “those uses actually attained in the water body on or after
November 28, 1975, whether or not they are included in the water quality standards” (40 C.F.R.
§ 131.3(e)). U.S. EPA explains in its summary to the revised water quality standards
regulations (80 Fed. Reg. 51027 (Aug. 21, 2015): “[E]xisting uses are known to be ‘actually
attained’ when the use has actually occurred and the water quality necessary to support the use
has been attained. U.S. EPA recognizes, however, that all the necessary data may not be
available to determine whether the use actually occurred or the water quality to support the use
has been attained.” Additionally, the objectives would apply to waters for which a water quality
control plan has expressly designated specific waters with the applicable beneficial uses (and,
typically, when that occurs the use is designated as an existing or probable future use).

In some waters, the uses may be seasonal or intermittent. The Mercury Water Quality
Objectives are intended to protect seasonal and intermittent uses in addition to year-round uses.

Table 5.1 identifies the Mercury Water Quality Objectives, the beneficial uses applicable to
each, and the applicable numeric concentration in fish tissue (see Appendix A for full details).
As described in sections 5.1 and 5.5, the Sport Fish Water Quality Objective and the Prey Fish
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Water Quality Objective may be utilized for additional beneficial uses pertaining to wildlife and
marine habitat.

Table 5.1. Summary of the Mercury Water Quality Objectives

Objective Beneficial Uses Objective

Type

Sport Fish Commercial and Sport Fishing; Wildlife 0.2 mg/kg in highest trophic level fish,
Habitat; Marine Habitat 150-500 mm, skinless fillet

Tribal Tribal subsistence fishing 0.04 mg/kg in 70% trophic level 3 fish

Subsistence and 30% trophic level 4 fish,

150-500 mm, skinless fillet

Subsistence

Subsistence fishing

Waters ...shall be maintained free of
mercury at concentrations which
accumulate in fish and cause
adverse biological, reproductive, or
neurological effects. The fish
consumption rate used to evaluate
this objective shall be derived from
water body and population-specific
data and information of the
subsistence fishers’ rate of and form
of (e.g. whole, fillet with skin, skinless
fillet) fish consumption

Prey Fish Wildlife Habitat; Marine Habitat 0.05 mg/kg in whole fish 50-150 mm
(no trophic level 4 fish)

Prey Fish Wildlife Habitat, Marine Habitat, Rare, 0.03 mg/kg in whole fish less than 50

for the Threatened, or Endangered Species mm

California (Where California least tern habitat

Least Tern exists)

5.1 Applicable Uses — Sport Fish Water Quality Objective

The Sport Fish Water Quality Objective is intended to protect recreational fishers from eating
fish with elevated levels of mercury. This objective is also protective of many wildlife species
that eat fish (e.g. bald eagle, osprey), so the Sport Fish Water Quality Objective should be
applied to waters with existing or designated wildlife beneficial uses. The Sport Fish Water

Quality Objective applies to the following beneficial uses:

Commercial and Sport Fishing (COMM) - Uses of water for commercial or
recreational collection of fish and shellfish, or other organisms including, but not limited
to, uses involving organisms intended for human consumption or bait purposes.

Wildlife Habitat (WILD) - Uses of water that support terrestrial ecosystems including,
but not limited to, preservation or enhancement of terrestrial habitats, vegetation, wildlife
(e.g., mammals, birds, reptiles, amphibians, invertebrates), or wildlife water and food
sources).
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Marine Habitat (MAR) - Uses of water that support marine ecosystems including, but
not limited to, preservation or enhancement of marine habitats, vegetation such as kelp,
fish, shellfish, or wildlife (e.g., marine mammals, shorebirds).

Tribal Tradition and Culture (CUL) - Uses of water that support the cultural, spiritual,
ceremonial, or traditional rights or lifeways of California Native American Tribes,
including, but not limited to: navigational activities, ceremonial activities, and fishing,
gathering, or consumption of natural aquatic resources, including fish, shellfish,
vegetation, and materials.

At the time of the development of the Provisions, not all of the basin plans for the nine Regional
Water Boards had expressly designated waters within the regions with COMM where the use is
known to exist and water quality supports the use. Historically, the Regional Water Boards
associated human consumption of fish with the REC-1 beneficial use category because the
REC-1 definition includes the activity “fishing,” rather than COMM, which includes the activity
“‘consumption of fish.” As a result, numerous basin plans appear to have designated waters
with REC-1 to reflect consumption of fish. In instances where the use associated with
consumption of fish utilizes the REC-1 designation, rather than the COMM designation, many
waters are identified on the 303(d) list as impaired for the REC-1 beneficial use due to elevated
levels of mercury in fish tissue. Establishing corrected COMM designations in the applicable
basin plans would make it clear that the applicable Sport Fish Water Quality Objective and
related mercury control program applies. Additionally, the Water Boards may specify the correct
beneficial use during the listing cycles for the 303(d) list of impaired water bodies.

The MAR beneficial use is included because the geographic scope of the Sport Fish Water
Quality Objective includes enclosed bays and estuaries, and some of these waters have been
designated with the MAR beneficial use. WILD is designated for almost all inland surface
waters, but WILD is often not used for enclosed bays and estuaries, whereas MAR is
designated for those waters and MAR includes uses of water that support wildlife and marine
habitat.

All aquatic life is susceptible to toxic effects from mercury, not just piscivorous wildlife.

However, fish and other organisms lower on the food web are much less sensitive than
piscivorous wildlife. Chronic toxicity values for invertebrates to inorganic mercury tend to be on
the order of 1 pg/L (U.S. EPA 1985a), which is 100 to 250 times higher than the proposed water
column concentrations consistent with achieving the objectives (4 to 12 pg/L, Appendix I). In
current basin plans, the use of WILD is more prevalent than the designations for both the
WARM and COLD beneficial uses combined. In fact, most of the State’s inland surface waters,
enclosed bays, and estuaries are designated with either WILD or MAR. Therefore, applying the
objective to WILD and MAR would effectively protect other aquatic life uses, including:
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Warm Fresh Water Habitat (WARM) - Uses of water that support warm water
ecosystems including, but not limited to, preservation or enhancement of aquatic
habitats, vegetation, fish, or wildlife, including invertebrates.

Cold Fresh Water Habitat (COLD) - Uses of water that support cold water ecosystems
including, but not limited to, preservation or enhancement of aquatic habitats, vegetation,
fish, or wildlife, including invertebrates.

Saline Water Habitat (SAL) - Uses of water that support inland saline water
ecosystems including, but not limited to, preservation or enhancement of aquatic saline
habitats, vegetation, fish, or wildlife, including invertebrates.

Estuarine Habitat (EST) - Uses of water that support estuarine ecosystems including,
but not limited to, preservation or enhancement of estuarine habitats, vegetation, fish,
shellfish, or wildlife (e.g., estuarine mammals, waterfowl, shorebirds).

The Sport Fish Water Quality Objective would be applied where waters are designated with
RARE for the species listed below. However, these waters should already be designated with
WILD or MAR, to which the objective applies.

Rare, Threatened, or Endangered Species (RARE) - Uses of water that support
habitats necessary, at least in part, for the survival and successful maintenance of plant
or animal species established under state or federal law as rare, threatened or
endangered.

The following list of applicable threatened and endangered species is from the USFWS analysis
(USFWS 2003):

California Ridgway’s rail (Rallus obsoletus)

Light-Footed Ridgway’s rail (Rallus obsoletus levipes)
Yuma Ridgway’s rail (Rallus obsoletus yumanensis)
Western snowy plover (Charadrius alexandrinus nivosus)
Southern sea otter (Enhydra lutris nereis)

These species were the focus of the USFWS analyses related to the Draft Jeopardy Ruling and
Final Biological Opinion on the California Toxics Rule (USFWS & NMFS 2000). Many of the
species above do not prey on top predator fish, but maintaining the mercury concentrations in
the top trophic level fish at the level specified by the water quality objectives should achieve
sufficiently low mercury concentrations in lower trophic level fish that are eaten by the
threatened and endangered species. A prey fish-based water quality objective designed to
protect the endangered California least tern is addressed later in Section 5.4.
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5.2 Applicable Uses — Tribal Subsistence Fishing Water Quality Objective

The Tribal Subsistence Fishing Water Quality Objective would apply to protect the
corresponding Tribal Subsistence Fishing (T-SUB) beneficial use that the Provisions would
establish. (See Section 6.4). Also, the Tribal Subsistence Fishing Water Quality Objective could
apply to the following use that is contained in the North Coast Regional Water Board’s basin
plan:

Native American Culture (CUL) - Uses of water that support the cultural and/or
traditional rights of indigenous people such as subsistence fishing, basket weaving and
jewelry material collection, navigation to traditional ceremonial locations, and ceremonial
uses.

However, as discussed in section 2.4, it is uncertain if the waters designated with the Native
American Culture beneficial use in the North Coast Regional Water Board’s basin plan were
designated based on the tribal subsistence fishing activity contained within that beneficial use.
As a result, it would be inappropriate to apply the Tribal Subsistence Fishing Water Quality
Objective to waters in the North Coast region designated with the Native American Culture
beneficial use. If, after the effective date of the Provisions, the North Coast Regional Water
Board amends its basin plan with the Provisions’ CUL and T-SUB beneficial uses, to replace the
region’s Native American Culture beneficial use, and performs corresponding designations,
such amendment would determine whether the Tribal Subsistence Fishing Water Quality
Objective would apply. Alternatively, the North Coast Regional Water Board could amend its
basin plan to specify that the Tribal Subsistence Fishing Water Quality Objective applies to all or
some of the water bodies designated with Native American Culture beneficial use.

5.3 Applicable Uses — Subsistence Fishing Water Quality Objective

The Subsistence Fishing Water Quality Objective is a narrative water quality objective for
subsistence fishing that would be used to protect the corresponding SUB beneficial use
definition that the Provisions would establish (see Section 6.4). As discussed in section 2.4, the
Subsistence Fishing Water Quality Objective would apply to the following beneficial use
contained in the North Coast Regional Water Board’s basin plan (although no water in that
region has yet been designated with that use):

Subsistence Fishing (FISH) - Uses of water that support subsistence fishing.

5.4 Applicable Uses — Prey Fish Water Quality Objective

The Prey Fish Water Quality Objective would apply to water bodies designated with WILD or
MAR to protect wildlife, in waters that do not support trophic level 4 fish. This objective ensures
protection of piscivorous birds that feed on trophic level 3 fish, such as kingfisher, merganser,
osprey and grebe. This would also be protective of other aquatic life that is less sensitive to
mercury (see section 5.1).
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5.5 Applicable Uses — California Least Tern Prey Fish Water Quality Objective

The California Least Tern Prey Fish Water Quality Objective would apply to the list of Waters for
the Least Tern Prey Fish Water Quality Objective and the Corresponding Regional Water Board
(Appendix K, Table K-5). The list is comprised of water bodies within USFWS management
areas for the California least tern, based on the most recent USFWS 5-year review of the
California least tern’s endangered species status (USFWS, 2006). These waters are already
designated with RARE, WILD or MAR, to which the Sport Fish Water Quality Objective would
apply. Additional water bodies would likely be added to this list as hew information becomes
available regarding the extent of habitat of the California least tern. Regional Water Boards may
establish or add waterbodies to this list at a regional level through the basin planning
amendment process.

5.6 Inapplicable Uses

This section identifies the beneficial uses to which the Mercury Water Quality Objectives do not
apply.

The Sport Fish Water Quality Objectives are not being developed to apply to any of the
beneficial uses listed in this section.

Water Contact Recreation (REC-1) - Uses of water for recreational activities involving
body contact with water, where ingestion of water is reasonably possible. These uses
include, but not limited to, swimming, wading, water-skiing, skin and scuba diving,
surfing, white water activities, fishing, or use of natural hot springs.

Many basin plans utilize theREC-1beneficial use to reflect activities associated with fishing and
eating the fish, even though the definition does not explicitly describe consumption of fish as
does the definition for the COMM beneficial use. The Sport Fish Water Quality Objective
protects the consumption of fish, and not the activity of fishing. The act of fishing is distinct
from the consumption of fish. Beneficial uses involving body contact with water pertaining to
the act of fishing include REC-1 and CUL. Beneficial uses involving the consumption of fish
include COMM, CUL, T-SUB, and SUB. Notice that CUL beneficial use includes both the act of
fishing (body contact with water) and the consumption of fish. Waters with the existing or
probable beneficial use regarding recreational human consumption of fish should be designated
with COMM, see section 5.1. Until then, where fish consumption is an existing use, but COMM
is not designated, the Sport Fish Water Quality Objective should apply, and the Sport Fish
Water Quality Objective should not be linked to REC-1.

Municipal and Domestic Supply (MUN) - Uses of water for community, military, or
individual water supply systems including, but not limited to, drinking water.

The Sport Fish Water Quality Objective would protect uses involving drinking water or ingestion
of water, but this objective is much more stringent than necessary to protect the MUN beneficial
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use. Basin plans already include human health objectives for drinking water that are used for
waters designated with the MUN beneficial use. The Mercury Water Quality Objectives should
not be applied to the MUN beneficial use.

Non-Contact Water Recreation (REC-2) - Uses of water for recreational activities
involving proximity to water, but where there is generally no body contact with water, nor
any likelihood of ingestion of water. These uses include, but are not limited to,
picnicking, sunbathing, hiking, beachcombing, camping, boating, tidepool and marine
life study, hunting, sightseeing, or aesthetic enjoyment in conjunction with the above
activities.

The Sport Fish Water Quality Objective would not apply because REC-2 does not include the
activity of consuming fish.

Shellfish Harvesting (SHELL) - Uses of water that support habitats suitable for the
collection of filter-feeding shellfish (e.g., clams, oysters, abalone, and mussels) for
human consumption, commercial or sport purposes.

None of the Mercury Water Quality Objectives would apply to the SHELL beneficial use. The
Mercury Water Quality Objectives are derived from data from consumption of finfish, not
shellfish, and the definitions of each objective require that the objective be based on fish tissue.
Although the COMM, EST, MAR, and proposed T-SUB beneficial uses explicitly include
“shellfish” in their definitions, the State Water Board has not developed shellfish-specific
mercury water quality objectives. However, shellfish are lower trophic level species which, in
general, have lower concentrations of methylmercury. Applying the corresponding objectives to
water bodies where finfish are present should maintain lower methylmercury concentrations in
lower trophic level organisms including shellfish.

Aquaculture (AQUA) - Uses of water for aquaculture or mariculture operations
including, but not limited to, propagation, cultivation, maintenance, or harvesting of
aquatic plants and animals for human consumption or bait purposes.

The Mercury Water Quality Objectives do not apply to the AQUA beneficial use. The objectives
are meant to be applied to finfish, not shellfish. Finfish aquaculture generally utilizes a
commercial pelleted feed, instead of a “free range” diet of smaller live organisms.
Methylmercury bioaccumulates in finfish because of consumption of smaller organisms. Those
smaller organisms are linked to anaerobic bacteria at the bottom of the food web of the local
ecosystem, which is the main biological source of methylmercury production. Therefore,
methylmercury in the tissues of aquaculture finfish would not reflect the ambient water quality.
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Limited Warm Freshwater Habitat (LWRM) - Waters [that] support warm water
ecosystems which are severely limited in diversity and abundance as the result of
concrete-lined watercourses and low, shallow dry weather flows which result in extreme
temperature, pH, and/or dissolved oxygen conditions. Naturally reproducing finfish
populations are not expected to occur in LWRM waters.

The LWRM beneficial use is meant to protect limited ecosystems that survive in inhospitable
hydrological or geomorphic conditions. Waters such as these are not able to support aquatic
life above very low trophic levels. Sustainable populations of finish do not exist in these
ecosystems, and catching of fish for any type of consumption is not feasible in LWRM-
designated waters. The Tribal Subsistence Water Quality Objective and the Subsistence
Fishing Water Quality Objective would therefore not apply to the LWRM beneficial use, as
those objectives are linked specifically to the activity of human consumption of fish.
Furthermore, because the ecology of LWRM-designated waters is hot known to support robust
food webs or any fish in general, the presence of mercury in this type of waterbody is not
expected to bioaccumulate into higher trophic levels (i.e., TL 3 and TL 4 fish). Mercury would
therefore not impair this specific use in the context of the Sport Fish Water Quality Objective,
the Prey Fish Water Quality Objective and the California Least Tern Prey Fish Water Quality
Objective would not apply to LWRM. In addition, if fish were to exist in areas designated as
LWRM, they would be protected by WILD.

Preservation of Biological Habitats of Special Significance (BIOL) - Uses of water
that support designated areas or habitats, such as established refuges, parks,
sanctuaries, ecological reserves, or Areas of Special Biological significance (ASBS),
where the preservation or enhancement of natural resources requires special protection.

The five Mercury Water Quality Objectives would not apply to the BIOL beneficial use because
the protection of wildlife and people consuming fish in areas designated as BIOL would be
protected under either WILD, MAR or COMM.

Migration of Aquatic Organisms (MIGR) - Uses of water that support habitats
necessary for migration or other temporary activities by aquatic organisms, such as
anadromous fish.

The Tribal Subsistence Water Quality Objective and the Subsistence Fishing Water Quality
Objective would not apply to the MIGR beneficial use, as those objectives are linked specifically
to the activity of human consumption of fish. Sport Fish Water Quality Objective, the Prey Fish
Water Quality Objective and the California Least Tern Prey Fish Water Quality Objective
Mercury Water Quality Objectives would not apply because mercury does not impede
migration. Fish would be protected through other beneficial uses.

Spawning, Reproduction, an/or Early Development (SPWN) - Uses of water that
support high quality aquatic habitats suitable for reproduction and early development of
fish.
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The SPWN beneficial use is intended for special conditions necessary for spawning that do not
apply elsewhere. The Mercury Water Quality Objectives do protect reproduction in fish, but
should already be applied to fish habitat through the WILD beneficial use, or the COLD and
WARM beneficial uses where WILD is not designated. Protective mercury thresholds for
reproduction in fish are not that much higher than thresholds for other wildlife (e.g. 0.3 mg/kg, in
the whole body, see Appendix J).

Additionally, the Mercury Water Quality Objectives do not apply to the following uses:

Agricultural supply (AGR) - Uses of water for farming, horticulture or ranching
including, but not limited to, irrigation (including leaching of salts), stock watering, or
support of vegetation for range grazing.

Industrial Process Supply (PROC) - Uses of water for industrial activities that
depend primarily on water quality.

Industrial Service Supply (IND) - Uses of water for industrial activities that do not
depend primarily on water quality, including, but not limited to, mining, cooling water
supply, hydraulic conveyance, gravel washing, fire protection, or oil well
repressurization.

Fresh Water Replenishment (FRSH) - Uses of water for natural or artificial
maintenance of surface water quantity or quality (e.qg., salinity).

Groundwater Recharge (GWR) - Uses of water for natural or artificial recharge of
groundwater for purposes of future extraction, maintenance of water quality, or halting
salt water intrusion into fresh water aquifers.

Navigation (NAV) - Uses of water for shipping, travel, or other transportation by
private, military, or commercial vessels.

Hydropower Generation (POW) - Uses of water for hydropower generation.

Flood Peak Attenuation/Flood Water Storage (FLD) - Beneficial uses of riparian
wetlands in flood plain areas and other wetlands that receive natural surface drainage
and buffer its passage to receiving waters.

Water Quality Enhancement (WQE) - Beneficial uses of waters that support natural
enhancement or improvement of water quality in or downstream of a water body
including, but not limited to, erosion control, filtration and purification of naturally
occurring water pollutants, streambank stabilization, maintenance of channel integrity,
and siltation control.
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6. Issues Analysis (Project Options)

This Chapter discusses the significant issues related to the Provisions. For each issue, several
options are provided and for each option, advantages and disadvantages are described. A
rationale is provided to support the State Water Board’s recommended option. The basic
framework and geographic scope of the Provisions is described in Chapter 2.

6.1 Issue A. What type of water quality objectives should be adopted: numeric
water column objectives, numeric fish tissue objectives, numeric sediment
objectives, or narrative objectives?

6.1.1 Current Conditions

The statewide regulatory limit for mercury in water meant to protect human consumption of fish
is the California Toxics Rule criteria of 50 and 51 ng/Ls in the water column. There are no
statewide criteria (or objectives) for mercury to protect aquatic dependent wildlife. The
California Toxics Rule criteria are meant to protect human health only, but these criteria do not
reflect the most recent Clean Water Act 304(a) recommended human health criterion developed
by the U.S. EPA. This criterion recommends a fish tissue criterion for methylmercury of 0.3
mg/kg in total fish, given a consumption rate of fish of 17.5 g/day. Because the California
Toxics Rule criteria are under-protective for human health, the Water Boards currently use
narrative toxicity water quality objectives together with more recent Clean Water Act section
304(a) recommended criteria, as well as OEHHA fish advisory levels (that are otherwise non-
enforceable) to assess waters for possible impairment of beneficial uses related to fish
consumption due to mercury.

The numeric criteria that have been used to implement the narrative toxicity objectives include
the U.S. EPA fish tissue criteria of 0.3 mg/kg methylmercury in fish tissue and OEHHA'’s Fish
Contaminant Goal of 0.3 mg/kg methylmercury in fish tissue. In 2008, OEHHA revised their
Fish Contaminant Goal to 0.22 mg/kg based on California fish consumption rates, making it the
preferred criteria to fulfill the narrative toxicity objective for assessing mercury data. Exceptions
occur where site-specific water quality objectives for mercury / methylmercury have been
adopted. These waters include San Francisco Bay, the Sacramento-San Joaquin Delta, Clear
Lake, Cache Creek and others, for which site-specific objectives have been adopted in
conjunction with TMDLs. These water quality objectives reflect the most recent guidance from
the U.S. EPA and provide protection for wildlife (U.S. EPA 2001). They are also primarily
expressed as fish tissue concentration of methylmercury.

For the majority of waters in California, the implementation requirements for mercury, such as
water quality based effluent limits, are still based on the outdated California Toxics Rule criteria,

3 The California Toxics Rule mercury criteria protect human health. The criterion of 50 ng/L protects
consumption of water and aquatic organisms, and 51 ng/L protects consumption of aquatic organisms only
(40 C.F.R.§ 131.38).
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except, for example, where site-specific objectives for mercury or methylmercury have been
adopted in conjunction with TMDLSs.

6.1.2 Issue Description

Section 303(c)(2)(B) of the Clean Water Act (33 U.S.C. § 1313) requires states to adopt numeric
water quality criteria for all priority pollutants established in Clean Water Act section 307(a) (33
U.S.C. § 1317). The State Water Board is authorized to adopt water quality control plans for
waters for which the Clean Water Act requires water quality standards. Pursuant to California
Water Code section 13241, regulatory protection of beneficial uses is carried out, in part,
through the adoption of water quality objectives.

The USFWS determined that the mercury criteria in the California Toxics Rule would not be
protective of threatened and endangered species. As a result of that determination, California
was left without mercury criteria for protection of wildlife. Currently U.S. EPA’s 2001 fish tissue
criterion has not been adopted as an enforceable water quality objective in California, nor has
an objective been adopted statewide that is sufficient to protect all wildlife from mercury (see
Section 3.5 for more details).

In 2013, an environmental organization, Our Children’s Earth Foundation, filed a lawsuit against
the U.S. EPA for the lack criteria to protect wildlife in California from mercury and a few other
pollutants. As part of the settlement for that lawsuit, the U.S. EPA is required to propose a new
mercury criterion by June 30, 2017. However, if the State Water Board adopts a protective
objective before then and U.S. EPA approves the objective, then U.S. EPA’s obligation with
respect to criteria to protect wildlife in California from mercury under the settlement would be
satisfied. As a result, California must adopt a statewide mercury water quality objective that will
adequately protect wildlife, or the U.S. EPA will be required to promulgate a new wildlife
mercury criterion for California.

Additionally, a new water quality objective should be adopted to incorporate the most recent
U.S. EPA human health criterion for methylmercury, published in 2001, and adjusted using
appropriate fish consumption data.

Mercury or methylmercury water quality criteria and objectives have either been expressed as a
numeric concentration in the water column or as a humeric concentration in fish tissue. A
typical water quality objective is expressed as a numeric concentration of the contaminant in
water because toxicity is usually the result of drinking the pollutant in the water or exposure to
the pollutant in the water. On the other hand, while methylmercury is a chemical that is present
as a pollutant in water, it is not until the methylmercury bioaccumulates to high concentrations in
fish that it becomes hazardous to the organisms that consume the fish.

6.1.3 Options
Option 1. No Action

The no action alternative would continue to leave a significant gap in the protection of
wildlife. The U.S. Fish and Wildlife Service has determined that the California Toxics
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Rule is not protective of threatened and endangered species. As part of a lawsuit
settlement the U.S. EPA agreed to propose a new mercury criterion by June 30, 2017,
and would be required to do so if it does not approve an objective established by the
State Water Board before then. Therefore, no State Water Board action would require
the U.S. EPA to propose and promulgate new mercury criteria for wildlife.

Alternatively, under the no action alternative, the Regional Water Boards could derive
water body specific objectives before the U.S. EPA promulgates criteria for wildlife. This
option would require staff time and cost to evaluate each water body on a case-by-case
basis and would not have the advantage of harmonizing the statewide effort to control
mercury, as intended with the Provisions.

Option 2 (RECOMMENDED): Numeric Fish Tissue Objectives

This option would establish the objectives as numeric methylmercury concentrations in
fish tissue. Fish tissue concentrations are already used for monitoring and as the basis
for 303(d) listings. The methylmercury in fish tissue is the cause of toxicity to wildlife and
humans who eat the fish. This is the primary exposure route for humans (in terms of
environmental exposure to mercury) and the exposure with the highest risk of toxicity for
wildlife.

The advantage of this option is that fish tissue objectives directly address this cause of
toxicity. This option also avoids some of the uncertainty and controversy in deriving
corresponding water column concentrations, which depends on many site-specific
factors. The U.S. EPA used the fish tissue approach in developing its recommended
criteria, and Regional Water Boards have adopted site-specific mercury or
methylmercury objectives as fish tissue objectives. Therefore this option would provide
statewide consistency throughout California. The implementation of this objective would
also continue to provide monitoring data on mercury in fish tissue and provide
information on health risks of eating contaminated fish.

The disadvantage of this option is that it does not utilize measurement of concentrations
of pollutants in water, which is the most widely-used method to develop reasonable
potential analyses and final effluent limitations for discharges, and monitoring and
reporting requirements for both discharges and receiving water bodies. For most
discharges, permit requirements typically rely on numeric water column concentration
measurements. This difference can be addressed by providing a water column
translator for determining when effluent limits are needed and for setting effluent limits
(see Section 6.13). Another disadvantage to this option is that assessment of fish tissue
objectives is more complicated and requires more resources than assessment of water
column objectives because representative sampling of fish tissue requires careful
capture and analysis of the correct size and trophic level fish.

Option 3: Numeric Water Column Objectives
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This option would establish the objectives as numeric mercury water column
concentrations. The calculation of a mercury concentration in the water that would
equate to a target level of mercury in fish tissue requires a model or extrapolation
procedure. An extrapolation factor known as bioaccumulation factor (BAF) could be
used. The U.S. EPA derived national BAFs in the U.S. EPA 2001 human health criteria
for mercury, but favors the use of site-specific BAFs because the degree of
methylmercury bioaccumulation varies greatly depending on site-specific factors. Based
on the recommended meal per week consumption rate (Section 6.2) and the available
BAFs, water column concentrations that could be used as the objective are 4 or 12 ng/L
total mercury (see Appendix | for calculations).

The advantage of a water column concentration is ease of implementation for
wastewater and industrial discharges. A disadvantage of this option is that the water
column based objective would have more uncertainty and is more likely to be either
over-protective or under-protective in different water bodies. Also, the resulting
threshold may be so low that current wastewater treatment technology will not be able to
remove enough mercury from discharges to be able to achieve this level of mercury.
Depending on the value selected, this option is potentially very expensive, and the
environmental benefit is uncertain. On the other hand, if a high value is selected it may
not be protective enough because a water column concentration is an indirect measure
of whether or not fish are safe to eat.

Option 4: Numeric Sediment Objective

This option would establish the objective as a numeric concentration in sediment. A
sediment objective could address some of the original sources of mercury. Sediments
from mines and naturally enriched soils are thought to be a major source of mercury in
many areas of California. Mercury is also often transported with sediments because
mercury binds to sediments.

However, sediments are not a major source of mercury for all water bodies. There are
several other potential sources including atmospheric deposition, which is likely the
largest source of mercury in some water bodies. This biggest disadvantage with this
approach is that it would be much harder to determine appropriate sediment
concentration since sediment mercury concentrations are not very well correlated to
mercury fish tissue concentrations.

Option 5 (Recommended for SUB): Narrative Objectives

This option would establish the objective as a narrative objective. This option would not
contain numeric limits for mercury based on measurable concentrations. The objective
could state: “Mercury shall not be present in the water in amounts that are toxic to
humans or aquatic dependent wildlife.”

To some extent, this option is similar to “option 1: No action.” Section 303(c)(2)(B) of the
Clean Water Act states that: “criteria shall be specific numerical criteria” where available
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for all priority pollutants, such as mercury (emphasis added); therefore, narrative
objectives would still leave California out of compliance with the Clean water Act and the
U.S. EPA would likely promulgate criteria for wildlife and human health.

Additionally, this option would not establish a consumption rate to protect the COMM
beneficial use. The objectives would need to be implemented on a permit-by-permit
basis. If the permit writer must establish a numeric threshold in the permit, the permit
writer would first need to find the appropriate fish consumption rate to represent local
fishers. The consumption rate would be used to derive a threshold in fish tissue. Then
the permit writer would need to make a conversion to a water column concentration of
mercury. This option could not be used to promote statewide consistency (one of the
objectives of the Provisions). However, in situations where there is a wide range of
consumption rates and patterns of fish consumption it may be appropriate to adopt a
narrative objective that would allow the water boards to apply site specific consumption
rates. The use of a narrative objective to protect subsistence fishers, where there is a
wide range of fish species consumed and varying amounts of fish consumed would
avoid setting overly protective, or under protective objectives. Region-wide or site-
specific fish consumption data could be used to set objectives that are most appropriate
to water bodies or regions. For areas and water bodies where local fish consumption
data is not available statewide or national consumption data could be used, but is not
considered ideal.

6.1.4 Recommendation

Option 2 and 5: Adopt a numeric water quality objectives based on fish tissue and adopt a
narrative objective to protect the SUB beneficial use which contains a consumption rate to be
used in the absence of site-specific consumption information.
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6.2 Issue B. What fish consumption rate should be used to calculate the Sport
Fish Water Quality Objective to protect human health?

6.2.1 Current Conditions

There is not one clearly established statewide policy regarding consumption rates to calculate
fish tissue water quality objectives for recreational consumption of fish. The U.S. EPA has
provided an equation to derive a protective concentration of methylmercury in fish for a given
population using a known fish consumption rate (U.S. EPA 2001). The U.S. EPA recommends
adjusting the fish consumption rate when deriving water quality criteria for individual states. The
U.S. EPA “strongly believes that States and authorized Tribes should develop criteria, on a site-
specific basis, that provide additional protection appropriate for highly exposed populations”
(U.S. EPA 2000). The consumption rate reflects only locally caught freshwater or estuarine fish.
A moderate amount of mercury exposure from store-bought fish is accounted for as a separate
parameter in the U.S. EPA’s equation.

Although there is not currently a statewide policy to establish the appropriate consumption rate
for humans, precedent has been set by several projects. Consumption rates for fish are
typically referred to as “meals”, but the amount of fish in a “meal” varies from study to study.
The Water Boards and other California state agencies have used a consumption rate of one
eight-ounce meal of fish per week, which is equivalent to consumption rate of 32 g/day. The
most recent 303(d) assessments for the 2012 California Integrated Report have been made
using OEHHA'’s Fish Contaminant Goal of 0.22 mg/kg mercury. This value was based on a rate
of one meal per week (32 g/day), derived from a survey of anglers in San Francisco Bay (San
Francisco Estuary Institute 2000). Site-specific objectives for mercury and methylmercury have
been based on the same rate of one meal per week, including those for San Francisco Bay and
the Sacramento-San Joaquin Delta (Section 3.10). On the other hand, site-specific objectives
for Clear Lake and Cache Creek were based on a consumption rate of one meal every other
week (17.5 g/day) the same rates as used by U.S. EPA to derive their 2001 national
recommended fish tissue criterion of 0.3 mg/kg methylmercury in fish tissue (Section 3.10).
However, in order to protect wildlife, they adopted a more stringent water quality objective that is
closer to those that were derived based on one meal per week.

6.2.2 Issue Description

Porter Cologne requires that water quality objectives shall be established that “will ensure the
reasonable protection of beneficial uses and the prevention of nuisance” (Wat. Code, § 13241).
Pertinent here, when establishing water quality objectives, Porter Cologne also requires
consideration of several factors, including: past, present, and probable future beneficial uses of
water, environmental characteristics of the hydrographic unit at issue, water quality conditions
that could reasonably be achieved, and economic considerations. (lbid., 8§ 13241, subds. (a)-
(d).) While these factors must be considered the Water Boards are not required to develop
formal analysis, such as a cost benefit analysis or a use attainability analysis. (The “13241
factors” are evaluated at Chapter 10 and sections referred to therein. Appendix R contains the
economic considerations).
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The issue in this section is which fish consumption rate should be used to derive the water
guality objective to protect human health. Section 4.9 of the Staff Report summarizes several
fish consumption studies, and Appendix G contains a more comprehensive list of fish
consumptions studies from California. These studies demonstrate the beneficial use (fish
consumption) and justify the need to protect the use.

However, any of the fish consumption rates proposed for the below-evaluated water quality
objective options will not be easily achievable in the near future for many waters. Many waters
currently have fish that exceed the mercury concentrations being considered for the water
quality objectives to protect human health, for sport and subsistence fishing (see Section 4.5).
Mercury does not break down in the environment, and methylmercury is slow to leave the
tissues of living organisms, so even with remediation, decreases of methylmercury in fish tissue
are very slow.

This issue contains a few options for the consumption rate, based on human fish consumption
rates, to be used to calculate the Sport Fish Water Quality Objective. However, because wildlife
that consumes fish must also be protected, some of the options below also discuss human
consumption rates of fish that would also be protective of wildlife. Additional objectives are
considered in Issue F and Issue G for certain situations where more protection is needed for
wildlife.

6.2.3 Options
Option 1: Adopt a Sport Fish Water Quality Objective based on a fish
consumption rate of one meal ever two weeks
In this option a statewide objective of 0.3 mg/kg methylmercury in fish tissue would be
used to calculate the Sport Fish Water Quality Objective. This objective would protect
consumption of roughly one fish meal (8 oz.) every two weeks of California
freshwater/estuarine fish and a small amount of store bought fish. This objective would
be equivalent to U.S. EPA’s 2001 human health criterion, protecting nationwide average
consumption. This option would be inconsistent with OEHHAs Fish Contaminant Goals,
which use a consumption rate of 32 g/day. This option is unlikely to fully protect all
wildlife species, see Section 6.8.

Option 2 (RECOMMENDED): Adopt a Sport Fish Water Quality Objective based on
a fish consumption rate of one meal per week

In this option, a statewide objective of 0.2 mg/kg methylmercury in fish tissue would be
used to calculate the Sport Fish Water Quality Objective. This objective would protect
consumption of one fish meal (8 0z.) per week of California freshwater/estuarine fish and
a small amount of store bought fish. This rate was derived from a survey of anglers in
San Francisco Bay (San Francisco Estuary Institute 2000). The rate was the 95th
percentile of consumption rates from anglers who reported ever eating fish. This
consumption rate has also been used in adopted water quality objectives and by OEHHA
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to develop fish contaminant goals. This option would protect most wildlife species, see
Section 6.8.

About two thirds of current monitoring data from all types of bass exceed 0.2 mg/kg (see
Section 4.5.2), so it would be difficult to have all waters achieve this objective. Also,
there have been doubts expressed that this rate does not represent fishing in inland
waters in Southern California, but a survey of inland waters in Ventura and Los Angeles
Counties found that one meal week was the average fish consumption rate (Allen et al.
2008).

The objective would be applied to the fillet as a conservative approach for anglers who
consume only the fillet as well as anglers who eat more than just the fillet, because the
fillets have higher mercury concentrations than whole fish. The objective would be
expressed with an averaging period of a calendar year. For information on the
calculations and averaging period, see Appendix H.

Option 3: Adopt a Sport Fish Water Quality Objective based on a fish
consumption rate of five meals a week

In this option a statewide objective of 0.05 mg/kg methylmercury in fish tissue would be
used to calculate the Sport Fish Water Quality Objective. This objective would protect
consumption of four to five fish meals a week for people who only consume California
freshwater/estuarine fish and no store bought fish. This option would protect all 