CA Save Our Streams Council

May 10, 2021
Mr. Robert L’Heureux
Regional Water Quality Control Board, Central Valley Region
11020 Sun Center Drive, #200, Rancho Cordova, CA 95670
Via Email: Robert.LHeureux@waterboards.ca.gov

Re: Comments on the Triennial Review of the Water Quality Control Plan for Sacramento
River and San Joaquin River Basins and the Tulare Lake Basin.

Thank you for the opportunity to provide comments on the Triennial Review of the Water
Quality Control Plans for Sacramento River and San Joaquin River Basins1 and the Tulare Lake
Basin2 (Sac/San Joaquin and Tulare Basin Plans). Our comments focus on the water quality
constituent selenium and its effects on fish and wildlife resources in the San Joaquin and Tulare
Basins. As we discuss in detail in these comments, the selenium objectives in the Sac/San
Joaquin Basin Plan are not protective of fish and wildlife beneficial uses. Further, we note that
the Sac/San Joaquin Basin Plan fails to designate a RARE beneficial use for the preservation of
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Available at: https://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/sacsjr_201805.pdf
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Available at: https://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/tlbp_201805.pdf

rare and endangered species. For the Tulare Basin Plan we find that the Regional Board has
failed to designate fish and wildlife beneficial uses in the California Aqueduct. Further the
Tulare Basin Plan fails to establish any protective selenium objectives for the protection of fish
and wildlife beneficial uses. We also adopt by reference the Triennial comments submitted by
Restore the Delta and San Francisco Baykeeper.
To meet requirements of section 303(c) of the federal Clean Water Act and Water Code section
13240, the Central Valley Regional Water Quality Control Board (Regional Board) reviews the
water quality standards contained in the Water Quality Control Plan for the Sacramento River
and San Joaquin River Basins and in the Water Quality Control Plan for the Tulare Lake Basin
(Basin Plans) every three years. The process of soliciting information pertinent to this review and
the review itself is referred to as the “Triennial Review.”3
Water quality objectives established pursuant to the Porter-Cologne Water Quality Control Act
(Wat. Code, § 13000 et seq.) must ensure the reasonable protection of beneficial uses, taking into
consideration specified factors, including the environmental characteristics of the hydrographic
unit under consideration, the water quality conditions that could reasonably be achieved through
the coordinated control of all factors that affect water quality in the area, and economic
considerations. (Wat. Code, § 13241.) In developing water quality objectives to ensure
reasonable protection of fish and wildlife beneficial uses in the San Joaquin Basin, San Francisco
Bay/Sacramento San Joaquin Delta Estuary (Bay-Delta), and Tulare Basin, the Regional Board
has a “duty to consider and protect all of the other beneficial uses to be made of water bodies
including municipal, industrial, and agricultural uses.” (State Water Resources Control Board
Cases (2006) 136 Cal.App.4th 674, 778.) The Regional Board’s duty to balance competing
interests in formulating water quality objectives can be harmonized with its duty under the
common law public trust doctrine to protect public trust resources to the extent feasible and
consistent with the public interest. (State Water Resources Control Board Cases, supra, 136
Cal.App.4th at pp. 777-778.) The Basin Plans must include public trust protections and address
unreasonable uses from various water agencies including USBR and DWR. This includes the
failure to address the control of drainage discharges to ensure downstream beneficial uses are not
harmed along with sufficient flows and low enough temperatures in the San Joaquin River and
Delta Estuary.

We have organized our comments in the format provided in Attachment 2 - Information for
Commenting on 2021 Triennial Review as provided in the Regional Board’s solicitation for
comments. As provided in the Triennial Review solicitation, comments will be accepted thru
May 10, 2021 on water quality issues in the Central Valley that may need to be addressed
through basin plan amendments for the 2021 Triennial Review.4
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See: https://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/triennialreviews/2021_tr_not.pdf
Ibid.
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1. Submitting Organizations:
The California Sportfishing Protection Alliance submits these comments on behalf of the
eighteen listed fishing, conservation and tribal organizations. See the contact lists with email
in response to CVRWQB's format: #5 Supporting Organizations.

2. Contact Person:
Bill Jennings: Executive Director, CSPA; 3536 Rainier Ave, Stockton, CA 95204; 209-4645067; deltakeep@me.com
Richard McHenry, Director of Permits and Compliance, CSPA; 11934 Rising Sun Way,
Gold River, CA 95670, 916-851-1500; rmchenry1403@aol.com

3. Affected Waterbodies and Watersheds:
The waterbodies/watersheds affected by selenium include:
San Joaquin River from mouth of the Merced River to Vernalis
Mud Slough (north), and the San Joaquin River from Sack Dam to the mouth of Merced River
Salt Slough and the Grassland wetland water supply channels
Sacramento-San Joaquin Delta
Delta Mendota Canal
Mendota Pool/Fresno Slough (covered under Valley Floor Waters in Tulare Basin Plan)
The California Aqueduct (San Joaquin and Tulare Basins)

4. Affected section of the Basin Plans
a.1. Affected Beneficial Uses Currently Designated (San Joaquin Basin)
i. Freshwater Habitat (WARM, COLD), Migration (MIGR), Spawning (SPWN),
Wildlife Habitat (WILD)
a.2. Affected Beneficial Use not Currently Designated (San Joaquin Basin)
i. Preservation of Rare and Endangered Species (RARE) and the waterbodies to
which this beneficial use should apply are:
• San Joaquin River from mouth of the Merced River to Vernalis
• Mud Slough (north), and the San Joaquin River from Sack Dam to the
mouth of Merced River
• Salt Slough and the Grassland wetland water supply channels
• Sacramento-San Joaquin Delta
• Delta Mendota Canal
• California Aqueduct
a.3. Affected Beneficial Uses not Currently Designated in the California Aqueduct
(Tulare Basin)
i. RARE, WARM and WILD
a.4. Affected Beneficial Uses Currently Designated for Valley Floor Waters – Mendota
Pool/Fresno Slough (Tulare Basin)
3

i. RARE, WARM, WILD
b.1. Affected Water Quality Objective (San Joaquin Basin)
From Table 3-1 Trace Element Water Quality Objectives in the Basin Plan, page 3-5:

b.2. Affected Water Quality Objective (Tulare Basin)
We note that the Basin Plan for the Tulare Basin does not include any numerical water
quality objectives for selenium. So currently the selenium water quality objective in the
Tulare Basin for waters that include a beneficial use designation of MUN (municipal and
domestic supply) (such as the California Aqueduct) would be the selenium standard
established in Title 22 of the California Code of Regulations for Inorganic Chemicals
(Tables 64431-A) and incorporated by reference in the Tulare Basin Plan on page 3-4.
The selenium objective to protect public health in drinking water and the MUN beneficial
use is 50 µg/L. Because selenium bioaccumulates in aquatic ecosystems to levels that are
harmful to fish and their predators, the Title 22 selenium objective is not protective of the
fish and wildlife beneficial uses that use water from the California Aqueduct.
Further, the Regional Board does identify fish and beneficial uses of RARE, WARM and
WILD for Valley Floor Waters in Table 2-1 on page 2-5 of the Basin Plan. We were able
to confirm via emails from Robert L'Heureux to Patricia Schifferle, Pacific Advocates, on
May 4, 2021 that the California Aqueduct is not included in the Valley Floor Waters
designation, but the Mendota Pool flowing south into Fresno Slough is included. As
noted above, there are no numerical water quality objectives for selenium identified in the
Tulare Basin plan.
c.1. Affected Implementation Program (San Joaquin Basin)
Grassland Bypass Project (GBP)
Groundwater pump-ins into the California Aqueduct and Delta Mendota Canal and
associated water quality monitoring for selenium in those canals.
c.2. Affected Implementation Program (Tulare Basin)
Groundwater pump-ins into the California Aqueduct and in Mendota Pool/Fresno Slough
and associated water quality monitoring for selenium in those water bodies.

5. Summary of Suggested Revisions
A. Revise chronic selenium water quality objectives to protect fish and wildlife beneficial
uses
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We strongly recommend that the Regional Board update the selenium water quality standards for
aquatic life for both the San Joaquin Basin and Tulare Basin in this triennial review. Specifically,
we recommend that the Regional Board revise the chronic selenium water quality objective
consistent with the U.S. Environmental Protection Agency’s (EPA) July 13, 2016 the Final
Updated Clean Water Act (CWA) section 304(a) national chronic aquatic life criterion for the
pollutant selenium in fresh water.5 States and authorized tribes must adopt water quality criteria
that protect designated uses. Consistent with EPA's regulations at 40 CFR 131.11(a), protective
criteria must be based on a sound scientific rationale and contain sufficient parameters or
constituents to protect the designated uses. Criteria may be expressed in either narrative or
numeric form. States and authorized tribes have four options when adopting water quality criteria
for which EPA has published section 304(a) criteria. EPA's regulation at 40 CFR 131.20(a)
provides that if a state does not adopt new or revised criteria parameters for which EPA has
published new or updated recommendations, then the state shall provide an explanation when it
submits the results of its triennial review to the Regional Administrator consistent with CWA
section 303(c)(1). The updated section 304(a) selenium criteria supersede EPA's previous 304(a)
recommended criteria for selenium.
The USEPA’s 2016 federal register notice identified revised chronic selenium criteria in water
for lentic waters (e.g., meaning of, relating to, or living in still waters, such as lakes, ponds, or
swamps) and lotic waters (e.g., rivers and streams). EPA’s 2016 recommended criterion reflects
the latest scientific information, which indicates that selenium toxicity to aquatic life is primarily
based on organisms consuming selenium-contaminated food rather than direct exposure to
selenium dissolved in water. EPA’s revised chronic selenium criterion for lentic waters of 1.5 µg
/L on a monthly basis is the criterion that should be applied to protect fish and wildlife beneficial
uses in the San Joaquin Basin Plan including the California Aqueduct, Delta Mendota Canal,
Grasslands wetland channels, Mud Slough (north), the San Joaquin River, and Delta ecosystem.
The Sacramento splittail data published in 2020 (discussed in detail below) demonstrates that the
existing selenium objectives are not protective and should be revised to 1.5 μg/L. Standards
must protect downstream designated uses. The downstream floodplain habitat in the Delta (that
caused the splittail deformities in 2011 and discussed further below) functions more like a lentic
(stillwater) habitat than a lotic (flowing water) habitat.
Further, to protect WARM, WILD, and RARE designated beneficial uses in the Tulare Basin
(including those at Mendota Pool/Fresno Slough and Mendota Wildlife Area), EPA’s revised
chronic selenium criterion for lentic waters of 1.5 µg /L on a monthly basis is the criterion that
should be applied to water in the Valley Floor Waters category in the Tulare Basin Plan Table 21.
Lastly, the Regional Board should revise the Tulare Basin Plan to include a selenium water
quality criterion that is protective of fish and wildlife resources that utilize California Aqueduct
water (e.g., Kern NWR and downstream reservoirs fed by California Aqueduct water). We
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See: https://www.federalregister.gov/documents/2016/07/13/2016-16585/recommended-aquatic-lifeambientwater-quality-criterion-for-selenium-in-freshwater
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recommend that the Regional Board adopt EPA’s revised chronic selenium criterion for lentic
waters of 1.5 µg /L on a monthly basis for the California Aqueduct.
B. Rescind acute selenium objectives
We recommend that the Regional Board rescind acute selenium objectives from both Basin
Plans. The USEPA did not include an acute selenium criterion in their July 13, 2016 Final
updated Clean Water Act (CWA) section 304(a) recommended national chronic aquatic life
criterion for the pollutant selenium in fresh water under Item IV: “The criterion document does
not include an acute criterion (based on water-only exposure) because selenium is
bioaccumulative and toxicity primarily occurs through dietary exposure.”6 The existing relaxed
acute selenium objectives are inconsistent with Final national criteria guidance from EPA and
allow short term spikes of selenium that can have long term consequences in the ecosystem.
Further, the current acute selenium objectives fail to protect designated fish and wildlife
beneficial uses.
C. Designate RARE beneficial Uses for Waterbodies in the San Joaquin
Basin & Sacramento River Basin
We recommend that the Regional Board designate a RARE beneficial use to the
waterbodies covered by these comments including:
•
•
•
•
•
•

San Joaquin River from mouth of the Merced River to Vernalis
Mud Slough (north), and the San Joaquin River from Sack Dam to the mouth of Merced
River
Salt Slough and the Grassland wetland water supply channels
Sacramento-San Joaquin Delta
Delta Mendota Canal
California Aqueduct

D. Designate a WARM beneficial use for the California Aqueduct in the San
Joaquin Basin
The Department of Water Resources has promoted fishing along the Aqueduct, including 7 sites
in the San Joaquin Basin south of Stockton. We recommend that the Regional Board designate a
WARM beneficial use for the California Aqueduct in the San Joaquin Basin to protect fisheries
and people who use these sites along the Aqueduct for recreational fishing.

E. Designate RARE, WARM, and WILD beneficial uses for the California
Aqueduct in the Tulare Basin
We recommend that the Regional Board revise the Tulare Basin Plan to include at a minimum
fish and wildlife beneficial uses of RARE, WARM and WILD in the California Aqueduct to
protect fisheries, wildlife habitat, and state and federally threatened and endangered species that
use water from the Aqueduct.
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F. Require daily selenium water quality monitoring of the California Aqueduct at Checks
21 and 29 when groundwater pump-ins into the Aqueduct are occurring
The California Department of Water Resources (DWR) currently conducts monthly monitoring
of the California Aqueduct and has documented occurrences of elevated levels of concern for
selenium at Check 21 near Kettleman City (station number KA017226), especially during times
when surface water flows have been restricted in the Aqueduct and groundwater from Westlands
is being pumped into the Aqueduct.7 The once-a-month water quality sampling is insufficient to
establish a monthly mean water quality calculation, to capture contaminant spikes that
accumulate downstream, or to assess potential bioaccumulation in the food chain. Refuge water
delivered to the Kern National Wildlife Refuge is diverted from the California Aqueduct in Kern
County near Check 29, downstream of where groundwater from the groundwater inputs into the
Aqueduct. Inexplicably, DWR stopped collecting water quality data from Check 29 after
November 2016.8 To ensure fish and wildlife beneficial uses are protected, we recommend that
the Regional Board require daily water quality monitoring for selenium in the Aqueduct at Check
21 and Check 29. This daily monitoring would ensure the four-day average contaminant
measure required by the Clean Water Act can be met. Further this daily frequency would also
measure accumulation and spikes that are likely as the result of discharges into the California
Aqueduct of groundwater contaminants.

6. Supporting Data, Information or Evidence
A. Supporting Data for updating selenium chronic water quality standards
to protect aquatic fish and wildlife beneficial uses
The core regulatory guidelines for aquatic selenium pollution in the United States are the Aquatic
Life Water Quality Criteria derived by the US Environmental Protection Agency (USEPA)
pursuant to the Clean Water Act (CWA) of 1977 (as amended). Selenium is highly
bioaccumulative and its toxicity to fish and wildlife occurs primarily via dietary exposure. Prior
to 2016, the USEPA had last promulgated an updated national chronic criterion for selenium in
1987, setting the criterion at 5 µg/L selenium on an acid-soluble basis (USEPA 1987). The
procedure EPA used to derive the 1987 objective is much better suited for application to nonbioaccumulative pollutants. Since that time, serious weaknesses in the 1987 national selenium
criterion have been revealed.
The 5 μg/L selenium water quality objective in the Sac/San Joaquin Basin Plan and for Mud
Slough (North) and the San Joaquin River from Sack Dam to Vernalis and referenced in Table
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Water quality data for the California Aqueduct near Kettleman City is available here by specifying Station Name
Check 21: https://wdl.water.ca.gov/waterdatalibrary/
8

Selenium & Arsenic concentrations in the California Aqueduct at Check 29, downstream of where groundwater
has been pumped into the canal increased markedly in 2015 and in the case of Arsenic were approaching the
Maximum Contaminant Level for drinking water of 0.010 mg/L.
See: http://www.water.ca.gov/waterdatalibrary/waterquality/station_group/index.cfm
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5.2 of Attachment A in the 2019 GBP WDRs (ORDER R5-2019-0077)9 is based on EPA’s 1987
national selenium criterion and is not protective of downstream beneficial uses including fish and
wildlife resources that use those surface waterways. We further note that no selenium objective
has been established for protection of aquatic life and designated fish and wildlife beneficial uses
in the Tulare Basin Plan.
Below we highlight key references and supporting information that identify or support more
restrictive selenium criteria to protect fish and wildlife beneficial uses in the Basin Plans.
1. Regulation of Agricultural Drainage to the San Joaquin River, Summary of the San
Joaquin River Technical Committee Report August 1987
The California State Water Board (State Board) in Order 85-110 (dated February 5, 1985)
directed the formation of the San Joaquin River Technical Committee (Technical Committee)
made up of State Board and Central Valley Regional Board staff and tasked the Technical
Committee (among other things) to report back to the State Board on proposed water-quality
objectives for the San Joaquin River Basin that would protect all beneficial uses. The Technical
Committee reported back (via a technical report to the State Board, in August, 198711) that
available scientific information indicated an appropriate selenium objective for the San Joaquin
River at Hills Ferry would likely need to be 2 µg/L. The Technical Committee noted that 2 µg/L
coincidentally also reflected selenium concentrations at Hills Ferry in the mid-1970's, which was
viewed as important because 1975 is the benchmark year for compliance with the CWA
antidegradation policy (i.e., beneficial uses existing as of November 28, 1975 must be
protected). In part, because of uncertainties concerning how much it would cost dischargers to
implement a 2 µg/L objective on the San Joaquin River at Hills Ferry, the Technical Committee
allowed an "interim selenium objective" of 5 µg/L. It was recommended that this “interim”
objective be reviewed during the 1991 triennial review of the Basin Plan and the Regional Board
should assess the data from water quality monitoring and studies of direct toxicity and
bioaccumulation to determine whether the 5 µg/L interim selenium objective is still appropriate.
That interim objective has effectively been extended to the present day (and potentially beyond if
the selenium objective is not addressed in the 2021 triennial review). The Technical Committee
recommendations were summarized in Gerald Johns' presentation in the Proceedings of the 4th
Selenium Symposium (published by The Bay Institute in 1989), pages 202-205 (and included
with the comment letter as Attachment 1).
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See Attachment B Item D @ pdf pg 90:
https://www.waterboards.ca.gov/centralvalley/board_decisions/adopted_orders/general_orders/r52019-0077.pdf
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See: https://www.waterboards.ca.gov/board_decisions/adopted_orders/water_quality/1985/wq1985_01.pdf
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See: https://www.google.com/url?client=internal-elementcse&cx=001779225245372747843:6ygtx6llvco&q=https://www.waterboards.ca.gov/waterrights/water_issues/progr
ams/bay_delta/wq_control_plans/1995wqcp/exhibits/sdwa/sdwa-exh14.pdf&sa=U&ved=2ahUKEwiCtOuz_6vwAhUHGDQIHdkaANcQFjAAegQIBBAB&usg=AOvVaw2AnnpOj4kv
yzmyLbB5HWkh
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A University of California Committee of Consultants was formed to evaluate the water quality
objectives for the San Joaquin River Basin (originally proposed in the Technical Committee
Report) recommended a waterborne selenium criterion range between 1 and 1.5 µg/L as a
“…highly conservative estimate of no adverse effect…[which]…may account for the possible
deleterious effect of bioaccumulation” (UC 1988). This range of concentrations is the same as
that recommended by scientists in 1988 from the University of California, Davis, using data from
their selenium toxicity research and other scientific literature. They stated that a “…conservative
water quality goal for the protection of aquatic organisms, a level where no adverse effects
should occur, appears to be between 1.0 and 1.5 µg/L” (Davis et al., 1988). Finally, taking
bioaccumulation into effect, the State Board determined that a waterborne concentration of 0.9
µg/L selenium would be necessary to ensure no adverse effects on aquatic life (CSWRCB
Technical Committee Report Aug 1987 [partially revised in Mar 1988].
2. California Toxics Rule ESA Consultation
The USEPA in the 1990’s had proposed a 5 μg/L selenium water quality objective for California
in the California Toxics Rule (CTR). Pursuant to the Endangered Species Act (ESA), and prior
to the USEPA promulgating water quality objectives (including selenium) for the CTR, the
USEPA was required to consult with the US Fish and Wildlife Service and the National Marine
Fisheries Service (collectively, “Services”) and obtain the Services’ concurrence that none of the
proposed criteria would jeopardize any ESA-listed species. Upon that review, the Services found
that the 5 μg/L chronic criterion for selenium proposed by USEPA in the CTR would likely
jeopardize 15 ESA-listed species (Emphasis added).12 To avoid a final ‘‘Jeopardy Opinion’’
from the Services, and the associated legal ramifications, the USEPA agreed to reevaluate their
CWA criteria guidance for selenium by 2002 and will proposed revised selenium aquatic life
criteria for selenium in California by 2003 (FWS and NMFS 2000).13
The Services determined the following species would likely be adversely affected by the 5 µg/L
proposed selenium objective in the CTR Biological Opinion:


Birds: bald eagle, California clapper rail, California brown pelican, California least tern,
light-footed clapper rail, marbled murrelet, and the Yuma clapper rail, based on the
potential for these species to be impacted by elevated levels of selenium through their
dietary habits, dependence on the aquatic ecosystem, and their limited distribution.



Reptiles and Amphibians: Red-legged frog and giant garter snake.

12

Final Biological Opinion on the effects of the U.S. Environmental Protection Agency's "Final Rule for the
Promulgation of Water Quality Standards: Establishment of Numeric Criteria for Priority Toxic Pollutants for the
State of California (March 24,2000), available at: https://downloads.regulations.gov/EPA-HQ-OW-2018-00560009/content.pdf
13

Id.
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Fish: bonytail chub, coho salmon (California ESUs), delta smelt, desert pupfish,
steelhead (California ESUs) Razorback sucker, Chinook salmon (California ESUs),
Sacramento splittail (the splittail was proposed as Threatened at the time of this
consultation). There was also discussion of adverse effects to sturgeon (the green
sturgeon had not been listed yet).

3. USEPA National Se Criteria Revision
On July 13, 2016 the USEPA published a Notice of Availability announcing the release of a
Final updated Clean Water Act (CWA) section 304(a) recommended national chronic aquatic life
criterion for the pollutant selenium in fresh water. The final criterion supersedes EPA's 1999
CWA section 304(a) recommended national acute and chronic aquatic life criteria for selenium.
The 2016 recommended criterion reflects the latest scientific information, which indicates that
selenium toxicity to aquatic life is primarily based on organisms consuming seleniumcontaminated food rather than direct exposure to selenium dissolved in water. Draft versions of
the criterion underwent public review in 2014 and 2015 and external peer review in 2015. EPA
considered all public comments and peer reviewer comments in the development of the 2016
final selenium criterion document. EPA's water quality criterion for selenium provides
recommendations to states and tribes authorized to establish water quality standards under the
CWA.14
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See: https://www.federalregister.gov/documents/2016/07/13/2016-16585/recommended-aquatic-life-ambientwater-quality-criterion-for-selenium-in-freshwater
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The EPA's 2016 final revised Section 304(a) guidance for selenium makes clear that the Sac/San
Joaquin Basin Plan chronic selenium standard of 5 μg/L will not protect aquatic life and wildlife
designated beneficial uses and therefore would bring the state out of compliance with the
requirements of Section 303(c)(2)(B) of the Clean Water Act (CWA). As per the EPA's 2014
"Water Quality Standards Handbook, Chapter 6: Procedures for Review and Revision of Water
Quality Standards", @ page 7:15 "It is important to note that, although a state or tribe may have
fully complied with the requirements of Section 303(c)(2)(B) previously, states and tribes may be
required to adopt new toxic criteria in the following situations:
•

The EPA publishes new Section 304(a) criteria recommendations for a priority pollutant.

•

New information on existing water quality and pollution sources indicates that a toxic
pollutant for which a state or tribe had not previously adopted criteria could now be
reasonably expected to interfere with the designated uses adopted by the state or tribe.

We strongly recommend that the Regional Board update the selenium water quality standards for
protection of fish and wildlife beneficial uses in this triennial review.
4. USEPA Proposed CA Se water quality criteria applicable to SF Bay and Delta
On July 15, 2016 the USEPA published a Proposed Rule in the Federal Register to revise the
current federal Clean Water Act selenium water quality criteria applicable to the San Francisco
Bay and Delta to ensure that the criteria are set at levels that protect aquatic life and aquaticdependent wildlife, including federally listed threatened and endangered species.16 The San
Francisco Bay and Delta ecosystem is at risk due to environmental degradation, including
impacts from elevated levels of selenium, and State and Federal actions are underway to restore
the waterway. Scientific evidence indicates that elevated selenium levels can contribute to the
decline of fish and aquatic-dependent birds. EPA promulgated the San Francisco Bay and Delta's
existing selenium criteria in 1992 as part of the National Toxics Rule, using EPA's recommended
aquatic life criteria values at the time. However, the latest science on selenium fate and
bioaccumulation indicates that the existing criteria are not protective of aquatic life and aquaticdependent wildlife in the San Francisco Bay and Delta. Therefore, EPA published a Proposed
Rule to revise the existing selenium criteria, based on best available science, legal requirements,
and EPA policies and guidance. EPA’s Determination of Necessity (page 46036 Item III B.)
found that “Because California's existing aquatic life criteria for selenium in the salt and
estuarine waters of the San Francisco Bay, upstream to and including Suisun Bay and the
Sacramento-San Joaquin Delta, as promulgated by EPA in the NTR, are not protective of the
applicable designated uses per the CWA and EPA's regulations at 40 CFR 131.11, EPA
determines under CWA section 303(c)(4)(B) that new or revised WQS for the protection of
aquatic life and aquatic-dependent wildlife are necessary to meet the requirements of the CWA
for these California waters. EPA, therefore, proposes the revised selenium aquatic life and

15

See: https://www.epa.gov/wqs-tech/water-quality-standards-handbook

16

See: https://www.regulations.gov/document?D=EPA-HQ-OW-2015-0392-0001
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aquatic-dependent wildlife criteria in this rule in accordance with this 303(c)(4)(B)
determination.”
The USEPA noted on page 46036 of the Federal Register Notice 81(36) that “[t]he analyses to
develop the fish tissue and the avian egg tissue benchmarks used in the modeling, and the
modeling results used to derive the proposed water column criteria, indicate the health of these
species would be negatively impacted from exposure to selenium water column concentrations
above 0.2 μg /L, which would be allowed to occur under the existing NTR selenium criterion of
5.0 μg /L. Accordingly, EPA finds that it is necessary to propose revised and more protective
criteria for selenium in order to help ensure the continued protection of these vulnerable species
and associated designated uses.”

The USFWS submitted comments on this proposed rule dated October 28, 2016. This letter is
included with our comments as Attachment 2. The FWS identified a substantive error in the
proposed criteria with respect to the percentage of white sturgeon diet that is clam-based. This
percentage was used for the basis of deriving “protective” selenium criterion for the aquatic food
chain (clam - Corbula) and a dissolved chronic water criterion. As noted by FWS, the percentage
of clams in white sturgeon’s diet in EPA’s Technical Support Document is inaccurate: “FWS
estimated the diet of white sturgeon to be approximately 40 percent clam based…” FWS pointed
out the error, and noted that more recent studies showed a much higher incidence of clam
(Corbula) in the diet of white sturgeon (>90 percent). If other calculations are unchanged, this
correction brings the maximum allowable Corbula tissue concentration (to protect sturgeon) to
about 8.6 µg/g dw which is much lower than the EPA proposed Corbula tissue criterion of 15
µg/g dw to protect all clam eating species such as green sturgeon. This will also impact the
calculation of a protective dissolved selenium water concentration resulting in a value closer to
0.1 µg/L (half of what EPA proposed as a chronic dissolved selenium water criteria – 0.2 µg /L).
To date, USEPA has not issued a Final Rule for these site-specific selenium criteria as specified
12

in the CTR Biological Opinion and has not addressed the errors in the proposed rule for
selenium criteria in clam tissue and chronic dissolved water.
5. Species at Risk in the San Joaquin Valley and Bay Delta Estuary from Selenium
Exposure
Supporting documentation for this USEPA docket for Selenium in California includes two
reports by USFWS: (1) Species at Risk from Selenium Exposure in California Inland Surface
Waters, Enclosed Bays and Estuaries, which gives a list of species considered most at risk for
selenium exposure in CA;17 and (2) Species at Risk from Selenium Exposure in the San
Francisco Estuary.18 The species identified at most risk for selenium exposure in the San Joaquin
Valley and San Francisco Estuary were denoted as:
 Mammals: Buena Vista Lake Ornate Shrew;
 Birds: Bald Eagle, California Black Rail, California Clapper Rail, California Least Tern,
Greater Scaup, Lesser Scaup, White-winged Scoter, Surf Scoter, Black Scoter;
 Reptiles: Giant Garter Snake;
 Fish: Chinook Salmon, Steelhead, Green Sturgeon, White Sturgeon, Delta Smelt, and
Sacramento Splittail.
Further, in a letter from National Marine Fisheries Service (NMFS) to the SWRCB regarding the
San Joaquin River Selenium Control Plan Basin Plan Amendment (dated September 22, 2010),
NMFS states that selenium contamination in the San Joaquin River is problematic in restoring
spring and fall-run Chinook salmon to the upper reach of the San Joaquin River. The NMFS
letter noted that selenium in the San Joaquin River could negatively affect Central Valley
steelhead and the Southern distinct population segment of the North American green sturgeon.19
The USFWS provided a technical report to the USEPA evaluating the toxicity of selenium to
white and green sturgeon.20 This technical report found that “…white and green sturgeon are
among the most sensitive of fish to adverse effects of selenium, with the listed green sturgeon
being the more sensitive of these two species. These levels of sensitivity evidently put sturgeon at
substantial risk at current levels of exposure in the San Francisco Bay area. Selenium
concentrations in food items of sturgeon in the San Francisco Bay area are almost always high
enough that they may cause at least 10 percent mortality in hatchling green sturgeon (≥3.58
μg/g), and they are frequently high enough that they may cause at least 10 percent mortality
among hatchling white sturgeon (≥10.8 μg/g) as well. Below is a summary of benchmark
17

Available at: https://downloads.regulations.gov/EPA-HQ-OW-2018-0056-0144/content.pdf
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Available at: https://downloads.regulations.gov/EPA-HQ-OW-2015-0392-0005/content.pdf
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Available at:
https://www.waterboards.ca.gov/water_issues/programs/tmdl/docs/sjr_selenium/comments092210/how
ard_brown.pdf
20

See: https://downloads.regulations.gov/EPA-HQ-OW-2015-0392-0007/content.pdf
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concentrations of selenium derived here for the diets, whole body, muscle, and eggs of these two
sturgeon species.”
The Buena Vista ornate shrew (BV shrew) was not considered in the CTR ESA consultation (it
was listed in 2002) and is not protected from selenium impacts under current water quality
requirements in the Tulare Basin Plan. The existing water quality objective for selenium that
applies to refuge water delivered to Kern NWR by the U.S. Bureau of Reclamation is the old
National aquatic life criterion of 5 µg/L. The BV shrew are at risk from selenium contamination
in their diet. In the Final Rule to list the BV shrew as an endangered (67 FR 10101)21, the
Service found that, “Selenium toxicity represents a serious threat to the continued existence and
recovery of the Buena Vista Lake shrew, not only at the two known locations at the Kern
Preserve and the Kern NWR, but any potential locations throughout the Tulare Basin… Between
1984 and 1989, the selenium concentration in shallow groundwater was measured from wells
throughout the Tulare Basin and ranged from less than 5 μg/L to greater than 200 μg/L. The
groundwater beneath the Kern NWR ranged between 5 and 50 μg/L selenium and between 50
and 200 μg/ L under the Kern Preserve, both well above water quality criteria determined by
EPA. Thus, careful surface and groundwater management in these areas is critical to avoid
selenium bioaccumulation in fish and wildlife…selenium can then enter the food chain of the
Buena Vista Lake shrew by becoming concentrated in insects that forage on the vegetation or
reside in soils that concentrate these salts…”
6. Splittail Deformities from Elevated Selenium Exposure in the Delta
Johnson et al 2018 submitted a Final Report to USEPA on August 26, 2018 titled “Unraveling
sources and pathways of elevated selenium exposure over the lifetime of an imperiled migratory
fish.” Our organizations received this final report via a FOIA request from NMFS in February
2020. We have included a copy of this report as Attachment 3. The report describes splittail with
visible morphological and spinal deformities observed in the Delta. As described on page 3 of
this report, “these gross deformities were found to be consistent with selenium toxicity which
include scoliosis (lateral curvature of the spine), kyphosis (outward curvature of the spine),
lordosis (concave curvature of the lumbar and caudal regions of the spine; as well as deformities
of fins, skull, jaws, and bulging eyes.”
The Johnson et al 2018 report to EPA concludes on Page 10:
"The strontium isotopic composition (87Sr:86Sr ) in the otoliths of all wild splittail indicated
they acquired Se toxicity while rearing in the freshwaters of the San Joaquin River." And, “The
otolith data and the presence of multiple spinal malformations support the interpretation that
juvenile splittail in this study fed directly on Se-enriched diets in the San Joaquin River prior to
capture.”
Two journal articles were subsequently published from this study in 2020 that identified adverse
effects from selenium to Sacramento splittail. These publications by the USGS and NMFS have
documented elevated levels of selenium in the benthic clam food chain used by the Sacramento
21

See: https://www.govinfo.gov/link/fr/67/10101?link-type=pdf
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splittail and the federally listed green sturgeon in the San Francisco Bay Delta. In the spring of
2011, young-of-year splittail were found to have a high incidence (>80%) of spinal deformities
characteristic of selenium toxicity at the site of a water diversion station in the San Joaquin
Valley of the Delta (U.S. Department of the Interior, Bureau of Reclamation Tracy Fish
Collection Facility) (Johnson et al 2020). This study identified various sources of selenium
contamination and points to agricultural drainage as a significant source:
“These data suggest that individuals acquired Se toxicity while feeding in the freshwaters of the
San Joaquin River but already started with significantly higher Se burdens from females
maturing in the estuary (Figure 3, Table1 and Supporting Information).”22

A second publication (Stewart et al 2020) compared splittail tissue concentrations with those
proposed by EPA in 2016 for the Bay Delta and found that “Despite the consistently low muscle
Se concentrations across all regions and years and no exceedances, the frequency of exceedance
in liver and ovary were high for Pacheco, ranging from 60 to 80% (range for both tissues and
years), followed by Suisun in 2011 (33%) and the Confluence in 2010 (17%).” These findings
are significant as they document harm in a fish foraging in a benthic clam food web in the Delta,
which is also utilized by the federally listed green sturgeon.

22

See: https://dx.doi.org/10.1021/acs.est.9b06419
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The chart below presents in chart-form the USGS findings.23

The Regional Board should consider how the selenium discharges allowed in the Sac/San
Joaquin Basin Plan and the 2019 GBP WDRs for the next 25 years will affect the Bay-Delta
ecosystem and could affect compliance with EPA’s water quality criteria for San Francisco Bay
and Delta. The 5.0 μg /L Basin Plan selenium objective for Mud Slough and the San Joaquin

23

The above graph prepared by CSPA & CWIN is directly based on the results from a U.S. Geological Survey
(USGS) study. http://www.epa.gov/region9/water/ctr/selenium-modeling_admin-report.pdf. The USGS study
evaluated a series of selenium exposure scenarios using a set of specific guidelines and modeling choices from the
range of temporal hydrodynamic conditions, geographic locations, food webs, and allowable dissolved, particulate,
and prey Se concentrations (which we have referred to as “safe levels”). According to the USGS, “[t]he specificity
of these scenarios demonstrates that enough is known about the biotransfer of Se and the interconnectedness of
habitats and species to set a range of limits and establish an understanding of the conditions, biological responses,
and ecological risks critical to management of the Bay-Delta.” The following scenarios were evaluated by USGS
for a range of hydrologic conditions and residence times (See Tables 17, 18 and 19 in the USGS report): (1)
predicted allowed dissolved Se concentrations for Bay-Delta transects at different effect guidelines and associated
levels of protection (USFWS, 2009b) for a suspended particulate material>C. amurensis>sturgeon food web; (2)
predicted allowed dissolved Se concentrations for Bay-Delta transects at different effect guidelines and associated
levels of protection (USFWS, 2009b) for a suspended particulate material>C. amurensis>clam-eating bird species
food web; and (3) predicted allowed dissolved Se concentrations for landward transects at different effect guidelines
and associated levels of protection (USFWS, 2009b) for a suspended particulate material>aquatic insect>juvenile
salmon food web. The summary graphic of this data shows the results for critical Bay-Delta species, aggregated
across all combinations of target tissues (e.g., Whole body, eggs, or diets) that have known levels of concerns, as
summarized by the U.S. Fish and Wildlife Service. Results are also combined across all hydrologic conditions for
each species. The ranges of “allowable” or safe levels of dissolved selenium clearly show that, although EPA will
need to specify exact safety levels, flow conditions, and species, new standards for the Bay-Delta will need to be
substantially less than 0.5 parts per billion dissolved selenium to be protective.
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River will result in non-compliance with USEPA’s Final updated Clean Water Act (CWA)
section 304(a) recommended national chronic aquatic life criterion for selenium.24
7. North SF Bay TMDL Draft Staff Report for Basin Plan Amendment, Sources of
Selenium in North SF Bay25
On page 7-52 of the North San Francisco (SF) Bay TMDL Draft Staff Report for a Basin Plan
Amendment there is a discussion of the sources of selenium in North SF Bay. The main inputs of
selenium into the North Bay are from the San Joaquin River which includes contributions from
the Sacramento and San Joaquin Rivers as Central Valley watershed load (4070 kg/yr), local
tributaries (520 kg/yr), atmospheric deposition (<30 kg/yr), discharges from petroleum refineries
(571 kg/yr), and municipal and industrial wastewater dischargers (117 kg/yr). While loads from
the Sacramento River, local tributaries, including urban runoff, and atmospheric deposition
represent natural background, the San Joaquin River loads include an anthropogenic source,
agricultural drainage, generated by irrigation of seleniferous soils.
Also, on page 7-52 the Staff Report includes numeric targets for selenium including a water
column target of 0.5 ug/L dissolved total selenium to protect fish and wildlife beneficial uses.

8. USEPA Proposed Selenium water quality criteria for fresh waters of California
On December 13, 2018 the EPA published a Proposed Rule in the Federal Register to establish a
federal Clean Water Act (CWA) selenium water quality criterion applicable to California that
protects aquatic life and aquatic-dependent wildlife in the fresh waters of California. The EPA is
proposing to amend the California Toxics Rule to include a revised statewide chronic selenium
water quality criterion for California fresh waters to protect aquatic life and aquatic-dependent
wildlife26 which builds upon the science in the EPA's 2016 Final Aquatic Life Ambient Water
Quality Criteria for Selenium—Freshwater.
This proposed rule has not been finalized. The proposed rule exempted several waterbodies in
the San Joaquin Basin (EPA determined that the rule does not apply to the San Joaquin River

24

See: https://www.federalregister.gov/documents/2016/07/13/2016-16585/recommended-aquatic-life-ambientwater-quality-criterion-for-selenium-in-freshwater
25

See:
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/TMDLs/northsfbayselenium/SeTMDL_Dr
aftReport_PublicReview_July24-2015.pdf
26

See: https://www.regulations.gov/document?D=EPA-HQ-OW-2018-0056-0001
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from Sack Dam to Vernalis, Mud Slough, or Salt Slough because they have selenium criteria
from the NTR and/or approved CVRWQCB site-specific criteria (objectives): 5 µg /L and an
acute maximum criterion of 12 µg /L). However the USFWS and NMFS in 2000 had already
determined that these San Joaquin Basin selenium criteria would not be protective of listed
species in the CTR Biological Opinion.27
The Proposed Rule did not exempt waterbodies in the Tulare Basin. Under Section III. A. (83 FR
64064) of the Proposed Rule EPA states, “The proposed criterion would establish levels of
selenium that protect California’s aquatic life and aquatic-dependent wildlife designated
(beneficial) uses for fresh waters of California consistent with California’s implementation of the
CTR. California’s applicable designated uses for the protection of aquatic life and aquaticdependent wildlife are listed in Table 2.”

We note that the Tulare Basin Plan currently does not include any fish and wildlife designated
beneficial uses for the California Aqueduct. The Tulare Basin Plan does include fish and wildlife
beneficial uses of WARM, WILD, RARE for Valley Floor Waters (listed in Table 2-1of the
Tulare Basin Plan) which includes Mendota Pool/Fresno Slough. The Tulare Basin Plan
currently does not include any selenium objectives that would protect fish and wildlife beneficial
uses. The Regional Board should adopt selenium objectives that protect fish and wildlife
designated beneficial uses.
9. Grassland Bypass Project Stormwater Plan
In 2019 the Regional Board approved a 25-year WDR for the Grassland Bypass Project’s
Stormwater Plan. The 2019 GBP WDR requires compliance with the selenium water quality
objectives (5 μg/L, 4-day average) specified in the 2018 Sac/San Joaquin Basin Plan and

27

Available at: https://downloads.regulations.gov/EPA-HQ-OW-2018-0056-0009/content.pdf
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referenced in Table 5.2 of Attachment A in the 2019 GBP WDRs (ORDER R5-2019-0077).28
These water quality objectives apply to the San Joaquin River from Sac Dam to Vernalis and
Mud Slough (north) to the San Joaquin River. However, this proposal allows acute spikes of
selenium (as described in Table 3-1 of the Basin Plan and ranging from 12 to 20 μg/L depending
on location) that will bio-accumulate throughout the ecosystem. These chronic and acute
selenium water quality objectives will result in harm to fish and aquatic-dependent wildlife as
denoted in the Service’s 2000 Biological Opinion on the CTR. Further, these water quality
objectives are not protective of designated fish and wildlife beneficial uses and likely result in
harm to rare and endangered species, migratory birds and endangered anadromous fish
populations.
The 2019 WDRs effectively sanction continued excessive pollution, especially during
stormwater events, of Mud Slough (North), the San Joaquin River, and ultimately the
Sacramento-San Joaquin Delta and San Francisco Bay, by failing to enforce science-based
protective water quality standards for selenium and allowing the continued contamination of
these water bodies. Excess selenium in streams kills or deforms fish and other aquatic life and is
a human health concern in drinking-water supplies. Under the 2019 GBP WDRs, selenium (and
other harmful drain water pollutants, such as salt, sulfates, boron, molybdenum, and mercury)
will continue to be discharged from the federally owned San Luis Drain directly into the waters
of California and the United States. The failure to enforce protective selenium water quality
objectives transfers pollution from Grassland drainers, through the federal San Luis Drain, to the
waters of the State, and thus harms beneficial uses of these waters for our members’ domestic
water supplies, public health, fishing, recreation and other public trust values.
There is significant ongoing discharge of selenium-laden drainage and contaminated
groundwater from the GBP. For example, during the winter/spring of 2017, water quality
monitoring data show high selenium concentrations (e.g., 20-40 μg/L) associated with high flow
conditions in water entering the San Luis Drain from the GBP. The figure below shows
selenium concentrations at Site B2 in the San Luis Drain during 2017.

28

See Attachment B Item D @ pdf pg 90:
https://www.waterboards.ca.gov/centralvalley/board_decisions/adopted_orders/general_orders/r52019-0077.pdf
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Although the San Luis Drain adds a relatively small percentage of flow to Mud Slough, it
nevertheless substantially increased the selenium concentrations in Mud Slough in 2017 to
unacceptably high levels of 5-10 μg/L. Dilution is not the solution to pollution—especially in
the case of selenium, which bioaccumulates in the food chain and magnifies impacts on fish,
wildlife, migratory birds, and terrestrial species (Lemly and Skorupa, 2007; Skorupa 1998; USDI
1998). According to selenium expert Dr. Dennis Lemly, the 5 μg/L is an outdated number from
the 80's and 90's, which has been shown repeatedly through field case study research to be under
protective. In other words, 5 μg/L won't protect downstream fish and wildlife, including
salmon.29

As was noted above, new information was published in early 2020 that identifies adverse effects
from selenium to Sacramento splittail. Of particular note, Johnson et al. (2020)30 found that
agricultural drainage was a significant source of selenium contamination in the food web of the

Dr. Dennis Lemly personal communication to Pacific Advocates, dated 10-26-19: “... refer to the peer reviewed
published guidelines for selenium toxicity given in my book (Lemly, A.D. 2002. Selenium Assessment in Aquatic
Ecosystems: A Guide for Hazard Evaluation and Water Quality Criteria. Springer-Verlag, New York), and the
current national regulatory criteria issued by EPA in 2016 (https://www.epa.gov/sites/production/files/201606/documents/se_2016_fact_sheet_final.pdf). These information sources establish water limits for protection of fish
and other aquatic life, at 1-2 ug/L (my book, <1 for organic selenium, 2 for inorganic selenium; EPA = 1.5).”
29

30

See: https://pubs.acs.org/doi/10.1021/acs.est.9b06419

20

splittail. Although the Sacramento splittail is not currently listed as threatened or endangered by
the Federal or State government, they serve as an indicator species for species such as federally
listed as threatened green sturgeon31 which feed on the same species of clam (Asian clam) as
splittail. The NMFS in their 2019 ESA consultation on the effect of the 10-year extension of the
Use Agreement for the San Luis Drain failed to consider impacts to the Green Sturgeon.32
Reclamation in their request for consultation with NMFS for this project arbitrarily limited the
downstream end point of the action area to the San Joaquin River at Crows Landing. Therefore,
impacts downstream of Crows Landing, including impacts to the federally listed green sturgeon,
were not considered. Given the new splittail data was published in early 2020 and after the
NMFS ESA consultation had been completed, this new information warrants reinitiation of
consultation under the ESA for effects to green sturgeon.
B. Rescind Acute Selenium Objectives
As we noted previously, EPA did not include an acute water quality criterion for selenium in
their final updated CWA section 304(a) selenium criteria revision.33 This is because selenium
bioaccumulates in the ecosystem and toxicity is primarily through dietary exposure.
In 1998-1999 EPA published a revised acute criterion, a formula that recognized that the two
oxidation states, selenate and selenite, appeared to have substantially different acute
toxicities. This acute criterion assumed toxicity was based on water-only exposure. Subsequent
research has demonstrated that sulfate levels influence selenate toxicity in water-only exposures.34

Short term spikes of selenium in a waterway can have longer lasting effects in an ecosystem.
Beckon (2016) noted that when a bioaccumulative substance such as selenium is introduced into
or removed from the environment, the processes by which it is assimilated into upper trophic
levels of the ecosystem may be complex and prolonged. These processes include several levels
of trophic transfer, each entailing the time required to consume food, assimilate the substance of
interest, and the time span during which the organism continues to survive before being eaten by
a member of the next higher trophic level. Beckon noted that for some species of piscivorous fish
the lag time for selenium exposure to bioaccumulate in the upper trophic level of fish is over 1
year from the initial exposure.
Selenium bioaccumulates rapidly in aquatic organisms and a single pulse of selenium (>10 μg/L)
into aquatic ecosystems could have lasting ramifications, including elevated selenium
concentrations in aquatic food webs (Besser et al. 1993; Graham et al. 1992; Maier et al. 1998;
Nassos et al. 1980; Hamilton 2004). Besser et al. (1993) reported that within 24-hours
31

https://www.fisheries.noaa.gov/species/green-sturgeon

32

See NMFS ESA consultation starting at pdf pg 243:
https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=41925
33

See: https://www.federalregister.gov/documents/2016/07/13/2016-16585/recommended-aquatic-life-ambientwater-quality-criterion-for-selenium-in-freshwater
See pg 1 of EPA’s 2016 Aquatic Life Ambient Water Quality Criterion for Selenium – Freshwater, available at:
https://downloads.regulations.gov/EPA-HQ-OW-2004-0019-0437/content.pdf
34
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waterborne treatment levels of 100 μg /L selenium in the form of selenite and selenate
bioaccumulated to greater than 40 μg/g in algae and 8-15 μg/g in daphnids (both extremely
dangerous levels of food web selenium for higher trophic level consumers). Graham et al.
(1992) also documented rapid bioaccumulation from waterborne spikes of selenium and much
slower elimination of that selenium from the food web. Based on standard acute toxicity testing,
Nassos et al. 1980 concluded that, “… organisms can concentrate Se [selenium] several hundred
times the level in the water within a period of 24 h.” Maier et al. (1998) documented that a brief
pulse of selenium of about 10 μg/L in a Sierra Nevada stream for less than 11 days (selenium
was 10.9 μg/L at 3 hrs post-treatment and at < 1 μg/L when next measured 11 days posttreatment) resulted in elevated invertebrate selenium concentrations of > 4 µg/g (composite
invertebrate samples collected before application of the selenium pulse to the treatment area
contained 1.67 µg/g selenium (dry weight)). Maier et al. found that the invertebrate food web
was still contaminated at > 4 μg/g 12 months after selenium treatment when the monitoring
ended even though water concentrations were < 1 μg/L.
Field examples have shown that very nominal increases in water concentrations of selenium
above 5 μg /L can lead to catastrophic changes in an ecosystem. At Belew’s Lake, a man-made
reservoir in North Carolina contaminated by coal-fly ash waste, 16 species of fish were
extirpated in a freshwater environment with only 10 μg /L selenium. Although cleanup efforts
were able to reduce the waterborne concentration of selenium to less than 1 μg /L, a full decade
after cleanup, concentrations of selenium in sediment, invertebrates, and fish ovaries were still
slightly to moderately elevated (Skorupa 1998). Substantial evidence suggests that once selenium
has entered biotic pathways, it is very efficiently recycled over time (Lemly 1997; Skorupa 1998;
Presser and Luoma 2006). Skorupa (1998) concluded that in some systems, the peak waterborne
concentration of selenium in a freshwater system may be more relevant to assessing
environmental risk than longer term averages.
Thus, short-term exceedances of the 5 μg/L selenium objective allowed by acute selenium
objectives in the Sac/San Joaquin Basin Plan (ranging from 12 to 20 μg/L depending on location)
can have deleterious effects to the upper trophic level species several months to over a year after
the event. We therefore urge the Regional Board to rescind acute selenium objectives from both
Basin Plans and adopt chronic selenium objectives that are protective of designated fish and
wildlife beneficial uses.
C. Designate RARE beneficial Uses for Waterbodies in the Sac/San Joaquin Basin Plan.
The Porter-Cologne Act establishes a comprehensive program for the protection of beneficial
uses of the waters of the state. California Water Code section 13050(f) describes the beneficial
uses of surface and ground waters that may be designated by the State or Regional Board 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."35

35

See:
https://www.waterboards.ca.gov/rwqcb9/water_issues/programs/basin_plan/docs/update082812/Chpt_2_2012.pdf
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The RARE designation has been added where there is substantial evidence that the water body
supports threatened or endangered species. By definition water bodies with a RARE designation
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.36 We
see no reason why the Regional Board has failed to designate RARE beneficial uses in the
Sac/San Joaquin Basin Plan. We urge the Regional Board to designate RARE beneficial uses for
waterbodies in the Sac/San Joaquin Basin Plan.
D. Designate a WARM beneficial use for the California Aqueduct in the San Joaquin
Basin.
On line 94 of Table 2-1 of the Sac/San Joaquin Basin Plan the beneficial uses for the California
Aqueduct are listed as: Municipal and Domestic Supply (MUN), Agriculture (AGR), Contact
Recreation (REC-1), Other Non-Contact Recreation (REC-2), and Wildlife Habitat (WILD).
The Department of Water Resources has promoted fishing along the Aqueduct, including 7 sites
in the San Joaquin Basin south of Stockton (Grant Line Road, Niels Hansen, Orestimba,
Cottonwood Road, Canyon Road, Mervel Avenue, and Fairfax sites).37 We recommend that the
Regional Board designate a WARM beneficial use for the California Aqueduct in the San
Joaquin Basin to protect fisheries and people who use these sites along the Aqueduct for
recreational fishing.
E. Designate RARE, WARM, and WILD beneficial uses for the California Aqueduct in the
Tulare Basin.
1. The California Aqueduct is promoted for recreational fishing.
The Tulare Basin Plan does not include fish (WARM) as a beneficial use for the Aqueduct. Yet,
the Department of Water Resources (DWR) has promoted fishing along the aqueduct and
identifies five locations within or near Westlands (Fairfax, Three Rocks, Huron, Avenal Cutoff,
and Kettleman City sites).38 Due to the high percentage of discharge volumes represented by
Westlands' WD’s groundwater pump-ins into the Aqueduct during certain time periods,
especially under drought conditions, humans who fish the California Aqueduct are likely to be
periodically exposed to much higher contaminants than the long-term average. In addition, there
will be higher contaminant levels in fish than reported in canal water due to accumulation in fish
tissue. This exposure, warnings, and monitoring should be disclosed, especially to low-income
communities in the surrounding areas.
2. Downstream fish and wildlife beneficial uses in reservoirs fed by the Calfornia Aqueduct
need to be considered and protected.
The groundwater contributions from the groundwater pump-ins into the California Aqueduct are
conveyed south and stored in four reservoirs (Pyramid Lake, Castiac Lake, Silverwood Lake, and

36

Ibid.

37

See: https://calsport.org/news/wp-content/uploads/DWR_Fishing-Along-the-SWP.pdf

38

Ibid.
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Lake Perris). The Aqueduct and these four reservoirs are regulated under four Regional Water
Boards jurisdictions. Currently designated fish and wildlife beneficial uses of the Aqueduct and
downstream reservoirs are listed in Table 1.
Table 1. Fish and Wildlife Beneficial Uses Associated with CA Aqueduct
Waterbody Name
WARM
COLD
SPWN
WILD
California Aqueduct (San
E
39
Joaquin Basin)
California Aqueduct (Tulare
Basin)40
Castiac Lake41
E
I
E
E
18
Pyramid Lake
E
E
E
Silverwood Lake42
Lake Perris

43

E
E

E
E

RARE

E
E

E
E

E

E: Existing beneficial use.
I: Intermittent beneficial use.
WARM: Warm Freshwater Habitat - 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: Cold Freshwater Habitat - 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.
SPWN: Spawning, Reproduction, and/or Early Development - Uses of water that support high quality
aquatic habitats suitable for reproduction and early development of fish.

39

On line 94 of Table 2-1 of Sac/San Joaquin Basin Plan the beneficial uses for the California Aqueduct are listed
as: Municipal and Domestic Supply (MUN), Agriculture (AGR), Contact Recreation (REC-1), Other Non-Contact
Recreation (REC-2), and Wildlife Habitat (WILD).
See: https://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/sacsjr_201805.pdf
We confirmed via email from Robert L’Heureux to Patricia Schifferle on May 4, 2021, that “the Tulare Lake
Basin Plan does not specifically cite the California Aqueduct and, therefore, does not have associated beneficial
uses… Moreover, Central Valley Regional Water Quality Control Board staff interpret the beneficial uses associated
with the California Aqueduct in the Sacramento River Basin – San Joaquin River Basin Plan as being associated
with that plan, only, and not extending into the Tulare Lake Basin.”
40

41

See Beneficial Use Designations of Inland Surface Waters, Los Angeles Regional Water Board:
https://www.waterboards.ca.gov/losangeles/water_issues/programs/basin_plan/2020/Chapter_2/Chapter_2_Table_2
1/Chapter_2_-_Table_2-1.pdf
42

See: https://www.waterboards.ca.gov/lahontan/water_issues/programs/basin_plan/docs/ch2_bu.pdf

43

See:
https://www.waterboards.ca.gov/santaana/water_issues/programs/basin_plan/docs/2019/New/Chapter_3_June_2019
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WILD: Wildlife Habitat - Uses of water that support terrestrial ecosystems including, but not limited to,
preservation and enhancement of terrestrial habitats, vegetation, wildlife (e.g., mammals, birds, reptiles,
amphibians, invertebrates), or wildlife water and food sources.
RARE: Endangered Species - 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.

3. Beneficial uses to refuges and wetland habitats in the Tulare Basin need to be considered
and protected.
As described in Reclamation’s 2020 DEA for the Westlands Groundwater pump-in project,44
both Mendota Wildlife Area and Kern National Wildlife Refuge water supplies may mix with
groundwater introduced as a result of the Westlands Pump-in Project, as well as downstream
State Water Project reservoirs. Rare species that could be impacted by selenium from
Westlands’ contaminated groundwater discharges from the Pump-in Project include the federally
listed Buena Vista Lake shrew (endangered), federally listed giant garter snake (threatened), and
federally protected bald eagle (USFWS 2017).
We therefore recommend that the Regional Board revise the Tulare Basin Plan to include at a
minimum fish and wildlife beneficial uses of RARE, WARM and WILD in the California
Aqueduct to protect fisheries, wildlife habitat, and state and federally threatened and endangered
species that use water from the Aqueduct.
F. Require daily Water Quality monitoring for selenium in the Aqueduct at Checks 21 and
29 when groundwater pump-ins into the Aqueduct are occurring.
1. Westlands groundwater pump-ins into the Aqueduct.
Westlands Water District (Westlands) has participated in groundwater pump-ins into the
California Aqueduct to augment District water supplies during drought years (Pump-in Project).
In April 2020, and then again in September 2020, Westlands released a draft Initial
Study/Negative Declaration for public comment on the Pump-in Project (State Clearinghouse
#2020050434)45 for a five-year Warren Act Contract (for the years 2020-2025) to allow
Westlands to pump-in up to 30,000 acre-feet per year (AF/y) (and up to 150,000 AF over the
five-year life of the project) of potentially highly contaminated non-Central Valley Project
(CVP) groundwater into the California Aqueduct-San Luis Canal (SLC). Such pump-ins occur in
years in which Westland’s CVP allocation is 20% or less. Non-CVP water introduced into the
SLC would either be directly delivered to agricultural users or wildlife refuges located
downstream of the points of introduction or operationally exchanged with Reclamation for a like
amount, less conveyance losses, of Westlands’ available water supplies in San Luis Reservoir.
The delivery of non-CVP water to wildlife refuges is a critical aspect to evaluate because of the
sensitivity of the refuges and wetland ecosystems to selenium contamination. In response to

44

See: https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=46185

45

See: https://ceqanet.opr.ca.gov/2020090040/2
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comments on the draft IS/NDs, in March 2021 Westlands issued a Notice of Preparation (NOP)
of an EIR for the Pump-in Project.46
Our organizations provided comments on the April47 and September 202048 IS/ND for this
project, as well as scoping comments on the NOP of an EIR in April 202149 and we incorporate
those comments by reference. Our organizations also submitted comments on the Draft
Environmental Assessment (DEA) for Groundwater Pump-ins Enabled by the U.S. Bureau of
Reclamation (Reclamation) Warren Act Contract for Westlands Water District (EA-20-008,
CGB-EA-2020- 032) dated August 20, 2020 and we incorporate those comments by reference as
well.50
2. Groundwater inputs into the Aqueduct can Affect Water Quality of Refuge Water
Supplies
The September 2020 IS/ND acknowledged that groundwater from the Pump-in Project would
comingle with refuge water supplies: “The Kern National Wildlife Refuge water supplies may
mix with groundwater introduced as a result of the proposed Project, and this would occur
partly during times of the year when these refuges would receive water supplies. However, the
selenium levels are expected to remain well below the threshold for an adverse effect on wildlife,
which is 2 parts per billion (0.002 mg/L) as measured in the water column (USBR and San Luis
& Delta-Mendota Water Authority 2009 and references therein). Water introduced under the
Project would be monitored and managed to ensure the quality of water does not exceed the
requirements of the Water Quality Monitoring Plan, which establishes limits on the quality of
water for selenium to 2 micrograms per liter…” The September 2020 IS/ND assumed the
wellhead MCL of 2 µg/L selenium established in the 2020 Water Quality Monitoring Plan
(WQMP) for the SLC51 will be adhered to, without providing any data on the water quality
performance of prior Westlands pump-ins. We note that almost 40% of the discharge points
identified in Table 1 of the September 2020 IS/ND had at least one well sample that exceeded
MCLs identified in the previous WQMPs for the constituents As, Se or TDS. This information is
summarized in Appendix A to our September 30, 2020 comments on the IS/ND for this Project.
We have included a copy of our September 30, 2020 comments as Attachment 4 to this letter.
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See: https://wwd.ca.gov/wp-content/uploads/2021/03/notice-of-preparation.pdf

47

See: https://calsport.org/news/wp-content/uploads/Env-Advocate-Cmts-WWD-SLC-Pump-in-2020-IS_ND_6-102020-Cal-Aqueduct.pdf
48

https://calsport.org/news/wp-content/uploads/Env-Advocate-Cmts-9-30-2020_WWD-SLC-Pump-in-2020IS_ND_-Cal-Aqueduct-Corrected.pdf
49

https://calsport.org/news/wp-content/uploads/PCL-et-al_EIR-WWD-Groundwater-Pumping-and-ConveyanceFinal-Scoping-Cmts_4-10-2021.pdf
50

Coalition comments begin at pdf pg 37 of the FEA available here:
https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=46945
51

The SLC WQMP for non-project water pump-ins is available beginning at pdf pg 83 of the FEA available here:
https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=46945
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3. Selenium in Groundwater pump-ins into the California Aqueduct and Delta Mendota
Canal can affect fish and wildlife beneficial uses
The water supply for Kern National Wildlife Refuge (NWR) comes from the California
Aqueduct. In 2003 the U.S. Bureau of Reclamation entered into a 25-year conveyance agreement
with the Buena Vista Water Storage District to convey Kern NWR CVP refuge water supplies
from the California Aqueduct to the refuge. Buena Vista Water Storage District diverts water
from California Aqueduct near Check 29 through a pipe into the Main Drain Canal. The Main
Drain Canal moves the water north into the Goose Lake Canal which conveys the water to Kern
NWR boundary (USBR 2003).
Drought cutbacks to water users south of Delta has resulted in reduced freshwater flows in the
California Aqueduct. Numerous water actions such as groundwater pump-ins and exchanges into
the California Aqueduct have the potential to cumulatively degrade the quality of refuge water
delivered to Kern NWR.
Past data on the percent of flow in the Aqueduct (POA) comprised of Westlands groundwater
pump-ins in the fall of 2014 and early 2015 indicate that the groundwater pump-ins have at times
contributed 100% of the flow in the Aqueduct at Check 21 as depicted in the Figures 3-1 and 3-2
from DWR 201552 and Figure 3-1 from DWR 201653 reports and copied below. Some of these
time periods overlap with refuge water deliveries to Kern NWR.
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See: https://calsport.org/news/wp-content/uploads/Water-Quality-Assessment-of-Non-Project-Turn-ins-to-theCalifornia-Aqueduct-2014.pdf
53

See: https://calsport.org/news/wp-content/uploads/Water-Quality-Assessment-of-Non-Project-Turn-ins-to-theCalifornia-Aqueduct-2015.pdf
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4. Monthly Monitoring of Selenium in Aqueduct Water near Kettleman City is
Insufficient to Protect Downstream Fish and Wildlife Resources.
The California Department of Water Resources (DWR) conducts monthly monitoring of the
California Aqueduct and has documented occurrences of elevated levels of concern for selenium
at Check 21 near Kettleman City (station number KA017226), especially during times when
surface water flows have been restricted in the Aqueduct and groundwater from Westlands is
being pumped into the Aqueduct.54 As denoted in Figure 1 below, monthly water quality
samples at Check 21 have exceeded the USEPA’s July 2016 Final Updated CWA section 304(a)
recommended national chronic aquatic life criterion for the pollutant selenium in fresh water 12
times between January 2012 and January 2020. These proposed objectives include a lentic water
quality objective of 1.5 µg/L,55 which would be the applicable selenium objective for Kern
National Wildlife Refuge and other wetlands and reservoirs that are fed by water from the
California Aqueduct.

54

Water quality data for the California Aqueduct near Kettleman City is available here by specifying Station Name
Check 21: https://wdl.water.ca.gov/waterdatalibrary/
55

See: https://www.federalregister.gov/documents/2016/07/13/2016-16585/recommended-aquatic-lifeambientwater-quality-criterion-for-selenium-in-freshwater
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Figure 1. Total selenium concentrations in water samples from the California Aqueduct at
Checks 13, 21, 29, and 41. Light-shaded bars at 0.0005 mg/L are non-detections, dark blue
bars are detections at 0.001 mg/L, and red bars are samples that equaled or exceeded
0.002 mg/L, and exceeded the lentic water quality objective for selenium of 0.0015 mg/L
(1.5 µg/L).
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Further, the once-a-month water quality sampling is insufficient to establish a monthly mean
water quality calculation, to capture contaminant spikes that accumulate downstream, or to
assess potential bioaccumulation in the food chain.
As part of EPA’s National Selenium Criterion revision, a numerical value for the lentic and lotic
water criterion elements averaging period, or duration, is specified as a 30-day average, because the
presence of selenium in water is the initial step in the process of bioaccumulation from the water
column to fish tissue.56 EPA publication “Technical Support Document for Water Quality-based
Toxics Control”57 @ page D-2 states that a “4-day averaging period is recommended for application
of the CCC [criteria continuous concentration] in aquatic-life criteria for both individual pollutants
and whole effluents. This document at page D-3 also notes that the “averaging period should be
substantially less than the lengths of the tests” on which it is based.58

5. DWR no Longer Collects Water Quality Data in the California Aqueduct at Check 29
Refuge water delivered to the Kern National Wildlife Refuge is diverted from the California
Aqueduct in Kern County near Check 29, downstream of where groundwater is pumped into the
Aqueduct. Inexplicably, DWR stopped collecting water quality data from Check 29 after
November 2016.59
We recommend that the Regional Board require daily water quality monitoring for selenium in
the Aqueduct at Check 21 and Check 29 when groundwater is being pumped into the Aqueduct
to protect downstream fish and wildlife beneficial uses. Further this water quality data should be
applied as a 4-day averaging period for implementing aquatic life criteria for selenium.
Conclusions
Thank you for the opportunity to provide comments on the Triennial Review of the Water
Quality Control Plans for Sacramento River and San Joaquin River Basins and the Tulare Lake Basin
(Sac/San Joaquin and Tulare Basin Plans). A summary of our recommendations is as follows:
A. Revise chronic selenium water quality objectives to protect fish and wildlife beneficial
uses,
B. Rescind acute selenium objectives,
C. Designate RARE beneficial Uses for Waterbodies in the San Joaquin
Basin,
D. Designate a WARM beneficial use for the California Aqueduct in the San
Joaquin Basin,
56

See @ page 31: https://downloads.regulations.gov/EPA-HQ-OW-2004-0019-0437/content.pdf

57

Available at: https://static.azdeq.gov/legal/subs_techdoc_wq_toxics_control.pdf

58

Ibid.

59

Selenium & Arsenic concentrations in the California Aqueduct at Check 29, downstream of where groundwater
has been pumped into the canal increased markedly in 2015 and in the case of Arsenic were approaching the
Maximum Contaminant Level for drinking water of 0.010 mg/L.
See: http://www.water.ca.gov/waterdatalibrary/waterquality/station_group/index.cfm
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E. Designate RARE, WARM, and WILD beneficial uses for the California
Aqueduct in the Tulare Basin,
F. Require at daily water quality monitoring of the California Aqueduct at Checks 21 and 29
when groundwater pump-ins into the Aqueduct are occurring.

5. Stakeholder Support for Suggested Revisions to the Basin Plan: If
applicable, please explain any widespread stakeholder support for the
suggested revisions. Also, if available, please list supportive stakeholder(s)
with phone or email contact(s):

Jonas Minton
Senior Water Policy Advisor
Planning and Conservation League
jminton@pcl.org

Mike Conroy
Executive Director
Pacific Coast Federation of Fishermen’s Asso.
mike@ifrfish.org

Bill Jennings
Chairman Executive Director
California Sportfishing Protection Alliance
deltakeep@me.com

Barbara Vlamis,
Executive Director
AquAlliance
barbarav@aqualliance.net

Brandon Dawson
Policy Advocate
Sierra Club California
brandon.dawson@sierraclub.org

Tom Stokely
Director
Save California Salmon
tgstoked@gmail.com

Stephen Green
President
Save the American River Association
gsg444@sbcglobal.net

Lloyd G. Carter
President, Board of Directors
California Save Our Streams Council
lgeorgecarter@gmail.com
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Caleen Sisk
Chief and Spiritual Leader of the
Winnemem Wintu Tribe
caleenwintu@gmail.com

Pietro Parravano
President
Institute for Fisheries Resources
pietro15@comcast.net

Dr. C. Mark Rockwell, D.C.
President & Conservation VP,
Northern California Council,
Fly Fishers International
mrockwell1945@gmail.com

Conner Everts
Executive Director
Southern California Watershed Alliance
Environmental Water Caucus
connere@gmail.com

Gerald Neuburger
Representative
Delta Fly Fishers
gneuburg@gmail.com

Larry Collins
Senior Advocate

Frank Egger
President
North Coast Rivers Alliance
fegger@pacbell.net

John Buse
Senior Counsel
Center for Biological Diversity
jbuse@biologicaldiversity.org

Crab Boat Owners Association
papaduck8@gmail.com

Ron Stork
Senior Policy Advocate
Friends of the River
rstork@friendsoftheriver.org

Carolee Krieger
Executive Director
California Water Impact Network
caroleekrieger7@gmail.com
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