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1 . Executive Summary

Regional Board staffwill consider public comment on the draft staff recommendations
until 2 November 2001.

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List

In the absence of new information or criteria, Regional Board staff generally
recommended keeping those currently listed wa~er bodies on the 303(d) list. Fact sheets
were developed to describe the basis for recommended additions, deletions, or changes to
the 303(d) list.
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The Regional Board staff recommended changes to the 303(d) list includes the addition
of 56 new water bodies and pollutants to the list; removal of 3 water bodies and
pollutants from list; and changes to the description of most other water bodies currently
listed (e.g. refinement of identified impaired reaches, changes' in priority, schedule etc).
Regional Board staffhas also identified some waters and pollutants that should be
assessed further in order to determine whether water quality objectives are being met.
The staff recommended 2002 303(d) list for waters in the Central Valley region is shown
in Table 1. Recommended additions to the 303(d) list are in bold and recommended
deletions are shown in strikethrough. .

California Regional Water Quality Control Board, Central Valley Region (Regional
Board) staff began the process for developing the 303(d) list by conducting a public
solicitation for information, which lasted from 21 February 200.1 to 15 May 2001
(CRWQCB-CVR,2001b). Three public workshops were held during the public
solicitation period. Over 70 documents were received from 28 individuals or groups.

Each of California's nine Regional Water Quality Control Boards has been asked to assist
the State Water Resources Control Board in preparing an update to the State's Clean
Water Act Section 303(d) list (SWRCB, 2001). The 303(d) list identifies surface waters
that do not or are not expected to attain water quality standards.

Regional Board staff reviewed those documents, as well as over 200 other documents
available in the Regional Board files. In reviewing the available information, Regional
Board staff evaluated whether applicable water quality objectives adopted by the
Regional Board, State Board, or U.S. Environmental Protection Agency were being
attained. In those cases in which numeric water quality objectives were not available for
a particular pollutant and/or waterbody, Regional Board staff interpreted narrative water
quality objectives. Regional Board staff used applicable criteria and guidelines
developed by other state and federal agencies, guidelines developed by the National
Academy of Sciences and the Canadian Council ofMinisters of the Environment, and
results of toxicity tests and bioassay to interpret the narrative water quality objectives.



Table 1. California Regional Water Quality Control Board, Central Valley Region
Staff Recommended Changes to California's Clean Water Act Section 303(d) List

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List

TMDL
Affected End Date

Waterbody Pollutant/Stressor Sizel Units Priority (Year)2
American River, Group A ~ Miles :.bow ~

Lower Pesti6ides~

Mercury 23 Miles Medium ~
Low After 2015

Unknown Toxicity 23 Miles Low ~

After 2015
Arcade Creek Chlorpyrifos 10 Miles :Medium ~

Hieh 2003
Diazinon 10 Miles Medium ~

High 2003
Copper 10 Miles Low After 2015

Avena Drain Ammonia 10 Miles Low After 2015
Bear Creek Mercury 28 Miles High 2005
Bear River, Diazinon 18 Miles Medium 2006
Lower
Bear River, Mercury 8 Miles Medium 2015
Upper
Berryessa Lake Mercury 20,700 Acres High ~After

2015
Black Butte Mercury 4,500 Acres Medium 2008
Reservoir
Butte Slough Diazinon 7.5 Miles Medium 2009

Molinate 7.5 Miles Low After 2015
Cache Creek Mercury M Miles High 12/2005

81 2004
Unknown Toxicity M Miles Medium ~

81 After 2015
Calaveras Diazinon 30 Miles Medium 2012
River, Lower Dissolved Oxyeen 5 Miles Low After 2015

Pathogens 8 Miles Low After 2015
Camanche Aluminum 7,622 Acres Low After 2015
Reservoir Copper5 7,622 Acres Low After 2015

Zinc5 7,622 Acres Low After 2015
Camp Far West Mercury 2,002 Acres Medium 2015
Reservoir
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California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List

TMDL
Affected End Date

Waterbody Pollutant/Stressor Size1 Units Priority (Year)2

Chicken Ranch Chlorpyrifos 5 Miles Medium ~
Slough High 2003

Diazinon 5 Miles Medium ~
High 2003

Clear Lake Mercury 43,000 Acres High 1212005
2002

Nutrients 43,000 Acres bew ~2008

Medium
Clover Creek Fecal Coliform 10 Miles Low After 2015
Colusa Drain Azinphos Methyl 70 Miles Medium 2015

Carbofuranl 70 Miles ~{edium ~

Furadan Low After 2015
Diazinon 70 Miles Medium 2015
Group A Pesticides 70 Miles Medium ~

Low After 2015
Malathion 70 Miles Medium ~

Low After 2015
Methyl Parathion 70 Miles Medium ~

Low After 2015
Molinate 70 Miles Low After 2015
Unknown Toxicity 70 Miles Medium 12/.J4.. Low After 2015

Davis Creek Res Mercury 290 Acres Medium 12/.J4.
Low After 2015

Del Puerto ' Chlorpyrifos 5 Miles Low After 2015
Creek Diazinon 5 Miles Low After 2015

Parathion 5 Miles Low After 2015
Delta Waterways Chlorpyrifos 480,000 Acres High 12/2005

48,000 2004
DDT 480,000 Acres Low ~

48,000 After 2015
Diazinon 480,000 Acres High 1212005

48,000 2004
Electrical 16,000 Acres Medium ~2015

Conductivity
Group A Pesticides 480,000 Acres Low -l4A-l-

48,000 After 2015
Mercury 480,000 Acres High 1212005

48,000 2004
Organic Enrichment! +fJ.1461 Acres High -l4A-l-
Low DO 2005

, 4 27 September 2001
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California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
TMDL

Affected End Date
Waterbody Pollutant/Stressor Size] Units Priority (Year)2

Delta Waterways Unknown Toxicity 480,000 Acres Medium ~
, 48,000 Low After 2015

Dolly Creek Copper 1 Miles Medium ~2005

Hieh
Zinc 1 Miles Medium ~2005

Hh~h

Don Pedro Lake Mercury 12,960 Acres Low After 2015
Dunn Creek Mercury 9 Miles Low ~

1 After 2015
Metals 9 Miles Low ~

1 After 2015
Elder Creek Chlorpyrifos 10 Miles Medium 12/2005

2003
Diazinon 10 Miles Medium 12/2005

2003
Elk Grove Creek Diazinon 5 Miles Medium 1212005

2003
Fall River (Pit) Sedimentation! ~ Miles MediliHl ~

Siltation 9.5 Low After 2015
Feather River, Diazinon 60 Miles High 1212005
Lower 2003

Group A Pesticides 60 Miles Low +2f.H
After 2015

Mercury 60 Miles Medium 12/2011
Unknown Toxicity 60 Miles Medium +2f.H

Low After 2015
Five Mile Slough Chlorpyrifos 1 Miles Medium +2f.H 2012

Diazinon 1 Miles Medium +2f.H 2012
Dissolved Oxygen 1 Miles Low After 2015
Pathogens 5 Miles Low After 2015

French Ravine Bacteria 1 Miles Low +2f.H
After 2015

Grasslands Electrical 8,224 Acres Medium +2f.H
Conductivity Low After 2015

Marshes Selenium ~ Aefes ~ -1-219&
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California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List

TMDL
Affected End Date

Waterbody Pollutant/Stressor Size] Units Prioritv (Year)2
Harding Drain Ammonia 7 Miles Low ~

(Turlock Jrr Dist After 2015
Lateral #5) Chlorpyrifos 7 Miles Medi1:U11 ~

Low After 2015
Diazinon 7 Miles Medi1:U11 ~.

Low After 2015
Unknown Toxicity 7 Miles Medi1:U11 ~

Low After 2015
Harley Gulch Mercury 8 Miles Medhll11 ~2005

Hil!h
Horse Creek Cadmium ~ Miles Low ~

1 After 2015
Copper ~ Miles Low ~

1 After 2015
Lead ~ Miles Low ~

1 After 2015
Zinc ~ Miles Low ~

1 After 2015
Humbug Creek Copper 9 Miles Low ~

3 After 2015
Mercury . 9 Miles Low ~

3 After 2015
Sedimentation! 9 Miles Low ~

Siltation 3 After 2015
Zinc 9 Miles Low ~

3 After 2015
Ingram! Chlropyrifos 2 Miles Low After 2015
Hospital
Creek Diazinon 2 Miles Low After 2015

Parathion 2 Miles Low After 2015
Jack Sloueh Diazinon 13 Miles Medium 2006
James Creek Mercury e Miles Low ~

8.5 After 2015
Nickel e Miles Low ~

8.5 After 2015
Kanaka Creek Arsenic 1 Miles Low ~

After 2015

6 27 September 2001
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California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List

TMDL
Affected End Date

Waterbody Pollutant/Stressor Sizel Units Priority (Year)2
Keswick Res Cadmium 200 Acres Medi1:l1l'l .w+±-

Low After 2015
Copper 200 Acres Medi1:l1l'l .w+±-

Low After 2015
Zinc 200 Acres Medium .w+±-

Low After 2015
Kings River, Electrical 30 Miles Low .w+±-

Conductivity After 2015
Lower Molybdenum 30 Miles Low .w+±-

After 2015
Toxaphene 30 Miles Low .w+±-

After 2015
Lake Combie Mercury 360 Acres Medium 2012
Lake Mercury 815 Acres Medium 2011
Enldebright -
Little Backbone Acid Mine 1 Miles Medi1:l1l'l .w+±-

Drainage Low After 2015
Creek Cadmium 1 Miles Medi1:l1l'l .w+±-

Low After 2015
Copper 1 Miles Medium .w+±-

Low After 2015
Zinc 1 Miles Medium .w+±-

Low After 2015
Little Cow Creek Cadmium 1 Miles Low .w+±-

After 2015
Copper 1 Miles Low .w+±-

. After 2015
Zinc 1 Miles Low .w+±-

After 2015
Little Deer Mercury 4 Miles Low After 2015
Creek
Little Grizzly Copper 10 Miles Medium ~2005

High
Creek Zinc 10 Miles Medium ~2005

High
Lone Tree Creek Ammonia 15 Miles Low .w+±-

After 2015
Biological Oxygen 15 Miles Low .w+±-
Demand After 2015
Electrical 15 Miles Low .w+±-
Conductivity After 2015
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TMDL
End Date

(Year)2
~

After 2015
~

After 2015
~

After 2015
~2006

~

After 2015

~2006

After 2015
~

After 2015
~

After 2015
12/2005
2003
After 2015
2012

~

After 2005

~

After 2005

2030

~

After 2005

After 2015

~2011

.J.2A+-2012

.J.2A+-2012

After 2005

~2015

~

After 2015

After 2005

HI-1-l
After 2015

Medium
Low

Low

Low

Priority

High
High
Low

Low
Low

Low

Medium

Low
Medium
Medium
Medium

27 September 2001

Low
Low

Low

Low

Low

Low

Medium
Low

Low
Low

High
Medium

Acres

Miles

Units
Miles

Miles

Miles
Miles

Miles
Miles

Miles

Miles

Mile
Miles
Miles
Miles

Miles
Miles

Miles

Miles

Miles

Miles

Miles

Miles

Miles

Miles

Miles

Affected
Sizel

375

60
60

~

16.5

60

28

~

8.5

28

8

20

28

7
2

2
2

16

16

1
4

16

16

16

12
5

9
9

Mercury
Pollutant/Stressor

Metals

Chlorpyrifos
Diazinon
Group A Pesticides

Aluminum
Copper

Zinc

Pathof!ens
Dissolved OXYf!en

Electrical
Conductivity
Pesticides

Selenium

Chlorpyrifos

Diazinon

Unknown Toxicity

PCBs4

Diazinon

Waterbodv
Marsh Creek

Marsh Creek Res Mercury

Merced River,
Lower

Mokelumne
River, Lower

Morrison Creek Diazinon

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List

Mormon Slough Dissolved OXYf!en
Pathof!ens

Mosher S~ough Chlorpyrifos
t----:--~----"'+------t-__-:---II--~~-_t_---__j
. Diazinon

Mud Slough Boron

Natomas East
Main Drain

Newman
Wasteway



California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
TMDL

Affected End Date
Waterbody Pollutant/Stressor Size1 Units Priority (Year)2

Oak Run Creek Fecal Coliform 8 Miles Low After 2015
Orestimba Creek Azinphos Methyl 10 Miles Medium 2010

Chlorpyrifos 10 Miles Medium Wl-l-2010
Diazinon 10 Miles Medium Wl-l-2010
DDE 10 Miles Low 2030
Parathion 10 Miles Low 2025

Unknown Toxicity 3 Miles Medium ~
Low After 2015

Panoche Creek Mercury 25 Miles Low ~

After 2015
Sedimentation! 40 Miles Low ~

Siltation After 2015
Selenium 40 Miles Low ~

After 2015
Pit River Nutrients 100 Miles Low ~

After 2015
Organic 100 Miles Low ~

Enrichment/ Low After 2015
Dissolved Oxygen
Temperature 100 Miles Low ~

After 2015
Putah Creek, Mercury 24 Miles Low After 2015
Lower

Unknown Toxicity 30 Miles Low After 2015
Putah Creek, Unknown Toxicity 27 Miles Low After 2015
Upper
Rollins Mercury 840 Acres Medium 2010
Reservoir
Sacramento Diazinon 30 Miles High 12/2005
River (Red Bluff 2003

to Delta) Mercury 30 Miles High ~2006

Medium
Unknown Toxicity 185 Miles Medium ~

Low After 2015
Sacramento Cadmium 40 Miles High 12/01
River (Shasta Copper 40 Miles High 12/01
Dam to Red Unknown Toxicity 50 Miles Medium ~

Low After 2015
Bluff) Zinc 40 Miles High 12/01
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California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
TMDL

Affected End Date
Waterbody Pollutant/Stressor Size1 Units Priority (Year)l

Sacramento Diazinon 1 Miles Medium ~2009

Slough Mercury 1 Miles Medium ~
Low After 2015

Salt Slough Boron 15 Miles Low ~

After 2005
Chlorpyrifos 15 Miles Low ~

After 2005
Diazinon 15 Miles Low ~

After 2005
.Electrical 15 Miles Low ~

Conductivity After 2005
Selenium H ~ High ~

Unknown Toxicity 15 Miles Low ~

After 2015
San Carlos Creek Mercury 1 Miles Low ~

After 2015
San Joaquin Boron 130 Miles High ~2002

River Chlorpyrifos 130 Miles High 12/2005
2003

DDT 130 Miles Low ~

After 2015
Diazinon 130 Miles High 12/2005

2003
Electrical 130 Miles High ~2002

Conductivity
Group A Pesticides 130 Miles Low ~

After 2015
Mercury 60 Miles Medium 2013
Selenium 50 Miles High 12/00 2001
Unknown Toxicity 130 Miles Medium ~

Low After 2015
San Luis Copper Low After 2015
Reservoir
Scott's Flat Mercury 725 Acres Medium 2012
Reservoir
Shasta Lake Cadmium 20 Acres Low ~

After 2015
Copper 20 Acres Low ~

After 2015
Zinc 20 Acres Low ~

After 2015

10 27 September 2001
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California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
TMDL

Affected End Date
Waterbody Pollutant/Stressor Sizel Units Priority (Year)2

Smith Canal Dissolved Oxygen 2.5 Miles Low After 2015
Organo- 2.5 Miles Medium 2015
phosphorus
Pesticides
Pathogens 2.5 Miles Low After 2015

South Cow Fecal Coliform 6 Miles Low After 2015
Creek
Spring Creek Acid Mine 5 Miles High Low Hf.H

Drainage After 2015
Cadmium 5 Miles High Low Hf.H

After 2015
Copper 5 Miles High Low Hf.H

After 2015
Zinc 5 Miles High Low Hf.H

After 2015
Stanislaus River, Diazinon 48 Miles High 12/~

Lower 2004
Group A Pesticides 48 Miles Low Hf.H

After 2015
Mercury 58 Miles Low After 2015
Unknown Toxicity 48 Miles Medium Hf.H

Low After 2015
Stockton Deep Dioxin 2 Miles Medium After 2015

Low
Water Channel Furans 2 Miles Medium After 2015

Low
PCBs 2 Miles Medium After 2015

Low
Path02ens 3 Miles Medium 2014

Strong Ranch Chlorpyrifos 5 Miles Medium 12/2005
Slough High 2003

Diazinon 5 Miles Medium 12/~

High 2003
Sulfur Creek Mercury 7 Miles High 2005
Sutter Bypass Diazinon 25 Miles Medium 2012
Temple Creek Ammonia 10 Miles Low Hf.H

After 2015
Electrical 10 Miles Low Hf.H
Conductivity After 2015
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California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

1Affected Size =Portion of the waterbody not meeting water quality standards.
2TMDL End Date = the date by which the TMDL and associated program of implementation are expected

. to be considered by the Regional Board, generally as part of a Basin Plan Amendment. The end date is
considered a maximum based on the funding assumptions described below.
3Group A pesticides = One or more of the Group A pesticides. The Group A pesticides include: aldrin,
dieldrin, chlordane, endrin, heptachlor, heptachlor epoxide, hexachlorocyclohexane (including lindane),
endosulfan and toxaphene.
4PCBs = Polychlorinated biphenyls.
5The listing for copper and zinc in Camanche ReserVoir had previously been included as part of the lower
Mokelumne River. The Regional Board determined that separate identification of the Camanche Reservoir
and the lower Mokelumne River is appropriate for 303(d) list purposes.

Section 303(d) List
TMDL

Affected End Date
Waterbodv Pollutant/Stressor Size1 Units Prioritv (Year):!

Town Creek Cadmium 1 Miles Low WH-
After 2015

Copper 1 Miles Low WH-
After 2015

Lead 1 Miles Low WH-
After 2015

Zinc 1 Miles Low WH-
After 2015

Tuolumne River, Diazinon 32 Miles High ~2006

Lower Group A Pesticides 32 Miles Low ~

After 2015
Unknown Toxicity 32 Miles Medium WH-

Low After 2015
Walker Slough Diazinon 2 Miles Medium 2012

Patb02ens 7 Miles Medium 2014
West Squaw Cadmium 2 Miles Medium WH-

Low After 2015
Creek Copper 2 Miles Medium WH-

Low After 2015
Lead 2 Miles Medium WH-

Low After 2015
Zinc 2 Miles Medium WH-

Low After 2015
Whisk~ytown High Coliform 100 Acres Low WH-
Res Count After 2015
Willow Creek Acid Mine 3 Miles Low WH-
(Whiskeytown) Drainage After 2015

Copper 3 Miles Low WH-
After 2015

Zinc 3 Miles Low WH-
After 2015

WolfCreek Patb02ens Low After 2015

12 27 September 2001
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Note - TMDLs for selenium in Salt Slough and selenium in the Grassland Marshes were
approved by U.S. EPA in 1999 and 2000, respectively.

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Scheduling Assumptions - 1) available TMDL funds for TMDL development and implementation ($1.7
MM/year for staff in 2001 dollars); 2) TMDL development cost (per listed water body and pollutant equals
$250,000 - includes implementation planning and Basin Planning); 3) after 2004, 1/2 ofTMDL staff funds
will be used for implementation of adopted TMDLs.

Regional Board staff identified a number of water bodies and pollutants that should be
assessed further prior to making a recommendation to list (or delist) those water bodies
(see Table 2 below). In general, further assessment is needed under one or more of the
following conditions: 1) the number of data points available or number of years of
sample collection does not allow staff to determine whether a potential water quality
problem is recurring; 2) recent and historic studies are not directly comparable due to
different sampling protocols (e.g. the type offish collected differ); 3) a sufficient historic
data set exists with few exceedances, but more recent information does not indicate
exceedances; or 4) control measures are in place that should result in reduction of the
pollutant below criteria.
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Table 2 - Suggested Sites and Parameters for Further Assessment

2 Public Solicitation and Documents Reviewed

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List

Regional Board staff distributed a letter to the public requesting information for the
update of the 303(d) list on 21 February 2001. Approximately 3,500 letters were
distributed. The Regional Board's Basin Planning and NPDES mailing lists were used,
along with the mailing list for the Sacramento River Watershed Program. The
solicitation notice was also posted on the Regional Board's web site. The public was
given until 15 May 2001 to provide information for the update of the 303(d) list.
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Water body Pollutant
American River, Lower Pathogens
Arcade Creek Malathion
Butte Slough Malathion
Butte Slough Thiobencarb
Colusa Basin Drain Chlorpyrifos
Colusa Basin Drain Dicamba
Del Puerto Creek Malathion
Delta (lower San Joaquin River) Pathogens
Delta Waterways DDT
Delta Waterways Group A Pesticides
Feather River Group A Pesticides
French Camp Slough Pathogens
Fresno River Nutrients/Pathogens
Hensley Lake Nutrients/Pathogens
Ingram/Hospital Creek Carbaryl
Kaweah River Nutrients/Pathogens
Kern River Numents/Pathogens
Lake Isabella Nutrients/Pathogens
Lake Kaweah Nutrients/Pathogens
Lake Success Nutrients/Pathogens
Merced River Mercury
Merced River Parathion
Mprmon Slough Diazinon
Orestimba Creek Methidathion
Salt Slough Malathion
San Luis Reservoir Copper
Ten Mile Creek (South Fork Kings River) Nutrients/Pathogens
Tu1e River Nutrients/Pathogens
Tuolumne River Mercury
Yuba River Pathogens



3 Factors Considered in Recommending Changes to the 303(d) List

3.1 Listing Factors

The documents reviewed, from both the public solicitation and internally, are listed in
Section 10.

Water bodies and associated pollutants were generally recommended for addition to the
303(d) list if any one of these factors were met:

27 September 200115

3. Beneficial uses are impaired or are expected to be impaired within the listing
cycle (i.e. in next four years). Impairment is based upon evaluation of
chemical, physical, or biological integrity. Impairment will be determined by

2. Fishing, drinking water, or swimming advisory currently in effect. This does
not apply to advisories related to discharge in violation of existing WDR's or
NPDES permit.

1. Effluent limitations or other pollution control requirements [e.g., Best
Management Practices (BMPs)] are not stringent enough to assure protection
of beneficial uses and attainment ofSWRCB and RWQCB objectives,
including those implementing SWRCB Resolution Number 68-16 "Statement
of Policy with Respect to Maintaining High Quality of Waters in California"
[see also 40 CFR 130.7(b)(1)]. This does not apply to non-attainment related
solely to discharge in violation of existing WDR's or NPDES permit.

Regional Board staff also reviewed over 200 documents/data sources readily available
within the Regional Board offices. Staff working in the NPDES permit program (for
both storm water and non-storm water permits) provided information on potential
problems in surface waters receiving NPDES permitted discharges.

By the 15 May 2001 deadline, the Regional Board had received over 70 documents from
28 different individuals and organizations.

During the public solicitation time period, three work shops were held: 1) on 21 March in
Fresno; 2) on 28 March in Sacramento; and 3) on 6 April in Redding. There were 2
members of the public at the Fresno meeting, 8 at the Sacramento meeting, and 6 at the
Redding meeting.

California Regional Water Quality Control Board, Central Valley Region
,Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List

The factors below were generally considered in recommending changes to the 303(d) list.
The specific application ofthese factors can be found in the appropriate Fact Sheets in
the appendix.
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3.2 Delisting Factors

4. A TMDL has been approved by the U.S. Environmental Protection Agency
for that specific water body and pollutant (see 40 CPR 130.7(b)(4) ).

1. Objectives were revised (for example, Site Specific Objectives), and the
.exceedence is thereby eliminated.

Water bodies were generally removed from the list for specific pollutants or stressors if
anyone of these factors was met:
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5. There are control measures in place which will result in protection of
beneficial uses. Control measures include permits, clean up and abatemen~

orders, and Basin Plan requirements which are enforceable and include a time
schedule (see 40 CFR 130.7(b)(1)(iii)).

2. Faulty data led to the initial listing. Faulty data include, but are not limited to,
typographical errors, improper quality assurance/quality control (QAlQC)
procedures, ·or limitations related to the analytical methods that would lead to
iplproper conclusions regarding the water quality status of the water body.

5. Data indicate tissue concentrations in consumable body parts of fish or
shellfish exceed applicable tissue criteria or guidelines. Criteria or guidelines.
related to protection ofhuman and wildlife 'consumption include, but are not
limited to, U.S. Food and Drug Administration Action Levels, National
Academy of Sciences Guidelines, U.S. Environmental Protection Agency
tissue criteria.

4. The water body is on the previous 303(d) list and either: (a) monitoring
continues to demonstrate a violation of obje~tive(s)or (b) monitoring has not
been performed.

3. It has been documented that the objectives are being met and beneficial uses
are not impaired based upon an evaluation of available monitoring data. This
evaluation includes foreseeable changes in hydrology, land use, or product use
and why such changes should not lead to future exceedance.

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
"qualitative assessment", physical! chemical monitoring, bioassay tests, and/or
other biological monitoring. Applicable Federal criteria and the Regional
Board's Basin Plan water quality objectives determine the basis for
impairment status.



Other changes that have been recommended include:

4 Evaluation Criteria

3.3 Other Changes

California Regional Water Quality Control Board, Central Valley Region
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3. Guidance or guidelines developed by agencies/entities such as the U.S.
Food and Drug Administration, National Academy of Sciences, and the
Agency for Toxic Substances and Disease Registry and the California
Department of Health Services. Guidelines developed by other agencies

2. Criteria developed by the U.S. Environmental Protection Agency, California
Department ofFish, and the California Department ofHealth Services and
other applicable criteria developed by government agencies. Such criteria
were used to interpret narrative water quality objectives. In those cases in
which criteria were available from several agencies, preference was given to
criteria developed for California or the most recently derived criteria.
Toxicity test results and bioassay study results were also used to determine
attainment of objectives.

1. Applicable· numeric water quality objectives (contained in the Basin Plan )
or water quality standards (contained in the federal California and National
Toxics Rules). Both the Basin Plan and federal rules governing a specific
parameter were evaluated to determine any site specific applications or
exceptions.

1. Extent of impairment - a review of available data for existing listings may
indicate that a change in the defmed extent of impairment should be made. In
some cases the miles (or area) of the impaired segment maybe changed and in
other cases the specific impacted segment is redefined.

2. Priority Ranking - a review of the Regional Board's priorities for TMDL
development (based on the Regional Board's criteria discussed below) may
result in a change to the existing priority ranking for a water body/pollutant
combination.

Regional Board staffhad a significant amount of information related to mercury, metals,
pathogens, and pesticides. Fact sheets for each of the above categories ofpollutant were
prepared. The fact sheets describe the criteria used to evaluate the data and information
and can be found in Appendix A. .

For other pollutants not included in the above categories, Regional Board staff generally
used the following hierarchy in evaluating data relative to applicable water quality
objectives:
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5 Priority Ranking

2. degree of impairment or threat (such as number ofpollutants/stressors of
concern, and number ofbeneficial uses impaired)

1. water body significance (such as importance and extent ofbeneficial uses,
threatened and endangered species concerns and size ofwater body)

3. conformity with related activities in the watershed (such as existence of
watershed assessment, planning, pollution control, and remediation, or
restoration efforts in the area)
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4. potential for beneficial use protection or recovery

Other than described for the pollutant fact sheets in Appendix A, there were no specific
minimum data requirements or a specific frequency of exceedance for making a finding
that water quality objectives are not attained. In general, more data was needed to
interpret environmental results that are very specific to time and geography. Less data
were needed to make a determination based on environmental results that serve as
integrators over space or time. For example, more water column chemistry data would
generally be needed to determine impairment than fish tissue chemistry data. Also less
water column chemistry data may be needed to make an impairment determination (or
lack of impairment determination) if there is other information (e.g. correlations could be
made between pesticide use patterns and the presence ofpesticides in surface water).

4. Criteria or standards developed in other states, regions, or countries. Such
criteria were evaluated to determine if the environmental setting,
assumptions, and risk factors considered were consistent with Regional
Board water quality objectives.

California Regional Water Quality Control Board, Central Valley Region
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were thoroughly reviewed before applied, since the assumptions and risk
factors considered may not be consistent with Regional Board water quality
objectives.

Regional Board staff generally limited their consideration of environmental data to those
organizations that conduct monitoring studies using documented quality
assurance/quality control procedures. For data produced by citizen monitoring groups,
Regional Board staff considered data from those groups whose sampling programs and
protocols had been reviewed by the State Water Resource Control Board's citizen
monitoring coordinators.

A priority ranking is required for listed waters to guide TMDL planning pursuant to 40
CFR 130.7. TMDLs were ranked into high (H), medium (M), and low (L) priority
categories based on:



7. overall need for an adequate pace ofTMDL development for all listed waters

8. other water bodies and pollutants have become a higher priority

5. degree ofpublic concern and involvement

6. availability of funding and information to address the water quality problem

27 September 200119

The Regional Board identified water body/pollutant combinations as a high priority for
TMDL development for those instances in which activities are currently underway to
develop TMDLs. In most cases, the water bodies identified as high priority are
significant waters of the State providing critical environmental, recreational, municipal,
industrial, and agricultural uses. The degree of impairment is also significant with
multiple stressors impacting the high priority waters. In general, the potential for
beneficial use protection or recovery is high and there is a great deal of public
involvement. In some cases, the overall need for an adequate pace of TMDL
development is considered. A high priority is given to some water bodies that are less
significant from a state-wide perspective, but are either well characterized or tributary
streams to other high priority water bodies that will be addressed as a single water quality
management strategy.

California Regional Water Quality Control Board, Central Valley Region
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The Regional Board identified water body/pollutant combinations as a medium priority
for TMDL development for water bodies that are tributary to, and/or have a similar
impairment as, a high priority water body. The tributaries are often significant water
bodies and have a greater degree of impairment, since they are often the primary source
of pollutant loads. The Regional Board will be able to take advantage of information
developed to address the high priority water bodies in developing TMDLs for medium
priority water bodies and, in general, efforts will already be underway in the tributary
water bodies to reduce pollutant loads to the main stem river or stream.

The Regional Board identified water body/pollutant combinations as a low priority for all
other water body/pollutant combinations. In many cases, the water body may have a high
priority for further assessment or regulatory activity through other Regional Board
programs, which lessens the immediate need to begin TMDL development. For water
bodies impaired by "Unknown Toxicity", a low priority is given since identification of
the toxicant(s) causing impairment is expected prior to the initiation of the TMDL
development process.

It should also be noted that for both medium and low priority water body/pollutant
combinations, the priority (and schedule) mightchange during the next 303(d) list update.
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6 Scheduling
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Schedules for water bodies and pollutants that are to be completed after 2004 are
tentative. Regional Board staffhas not reviewed the data and information available for
those water bodies, so the actual scope and timeline for completing the water quality
management strategy is not known.

Federal regulations (40 CFR §130.7(b)(4» require the identification of " ...waters
targeted for TMDL development in the next two years." All waterbody/pollutant
combinations identified for completion by 2004 are targeted for TMDL development
ov.er the next two years.
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The schedule provided is based on receiving a similar level of staff and contract resources
as is currently available for both TMDL development and implementation of the adopted
Basin Plan Amendment. The amount of funds currently available for TMDL
development and implementation is $1.7 MM. For purposes ofprojecting TMDL
timelines, it is assumed that those funds will be available primarily for TMDL
development, implementation planning and Basin Planning through 2004. After 2004, it
is assumed that half of the ftmds will be needed for implementation of the adopted Basin
Plan Amendments. It is also assumed that the average cost of developing a water quality
management strategy for each listed water body and pollutant is $250,000. Based on
these funding and cost assumptions, the time to complete water quality management
strategies for all listed waters and pollutants is approximately 50 years.

In most cases, the Basin Plan Amendment will describe a comprehensive water quality
management strategy to correct the problems associated with the listed waters and
pollutants. The comprehensive strategy will include a program of implementation, water
quality objectives (if necessary), new or refined·beneficial use designations (if
necessary), and elements of the TMDL. The work load associated with a more
comprehensive strategy, together with the administrative procedural requirements of
basin planning, require a greater investment of time and resources than would be required
to solely address federal Clean Water Act requirements for a TMDL.

As part of the preparation of the 303(d) list, Regional Board staffprepared a proposed
schedule for the completion of TMDLs for all listed water bodies. For scheduling
purposes, the completion date represents the date that Regional Board staff will present a
Basin Plan Amendment for Regional Board consideration.

In general, Regional Board staff assigned a high priority (and near term schedule) to
water bodies and pollutants for which TMDLs are currently being developed (i.e.
information is being collected and analyzed for those water body/pollutant combinations
factors 1-7 from Section 5 apply). Medium priority was assigned (and schedules up to
2015) to those TMDLs that can most effectively build on the experience gained through
development of the high priority TMDLs. In many cases, the medium priority TMDLs
are tributaries to the water bodies that have been assigned a high priority for TMDL
development.

...



Fact Sheets for Delisting Decisions

Fact Sheets for Listing Decisions

7 Documentation

Fact Sheets to Document Changes to Currently Listed Water bodies/Pollutants
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Fact sheets were used to document changes to currently listed water body/pollutant
combinations. A single fact sheet is used, in some cases, to document changes that are
common to a group of water bodies.

It should be noted that a water body that is a low priority for TMDL development might
be a high priority for the Regional Board for: further assessment, funding of watershed
activities that can contribute to addressing the beneficial use impairment, or other
regulatory action.

Regional Board staff did not provide specific dates for low priority water bodies, which
would be scheduled for completion after 2015. The 303(d) list will likely be revised
several times between now and 2015, so providing dates for TMDL completion for
currently listed water bodies would be highly speculative. Also Regional Board staff
anticipates some gain in efficiency in completely both the technical and administrative
aspects ofTMDL development, but that efficiency improvement is difficult to gauge at
this time.

California Regional Water Quality Control Board, Central Valley Region
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A 303(d) update fact sheet was prepared for each discrete 303(d) listing or delisting
recommendation. The fact sheets can be found in Appendix B.

Each fact sheet for decisions to add water bodies and pollutants to the 303(d) list includes
the following information: Waterbody name, hydrologic unit number, total water body
size, pollutant(s)/stressor(s) causing impairment, likely sources; the latitude and longitude
ofthe upstream and downstream impaired stream segment and/or a specific narrative
description of the impaired segment; a description of the characteristics ofthe watershed;
the specific water quality objective(s) not being met; a summary of the data assessment
that led to the decision to list; the criteria applied to the decision to list.

Each fact sheet for decisions to delete water bodies and pollutants from the 303(d) list
includes the following information: the water body name, pollutant(s)/stressor(s)
previously identified as having caused an impairment; a summary of the data or
information that lead to the decision to delist; and the criteria applied to the decision to
delist.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



8 Public Participation

"We request that the C\TRWQCB list Putah Creek as impaired because of excessive
mercury concentrations in some of the fish that are used as food."

Coinmenter 1: Julie Roth, Executive Director, Davis South Campus Superfund
Oversight Committee

9 Response to Comments Received During the Solicitation of
Information
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303(d) Update Step Public Outreach
Solicitation of Information Mailing to 3,500 people/groups on

21 February 2001
Solicitation of Information Workshops held in Fresno,

Sacramento, and Redding
Solicitation of Information Receive data/information through

5/15/01
Draft 303(d) List StaffReport Release mid-September
Draft 303(d) List StaffReport Information Item at October

Regional Bd. Meeting
FinaI303(d) List Release final staff report in

December/January

Regional Board staff conducted 3 workshops during the time frame for solicitation of
information. The workshops were in Fresno, Sacramento, and Redding. It is anticipated
that there will be several more opportunities for public participation after staffhas
prepared its draft recommendations. Prior public participation and the anticipated
schedule for Regional Board action on the 303(d) list are described below:

California Regional Water Quality Control Board, Central Valley Region
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In addition to data and information, the Regional Board received some comments
recommending additions to or deletions from the 303(d) list. The responses to those
comments which recommended specific changes to the 303(d)list are given below.

Response 1: Region~l Board staffhas reviewed the data in the reports submitted by the
commenter. Based on this review, Regional Board staff recommends the addition of
lower Putah Creek to California's 303(d) list for impairment due to elevated mercury
levels in fish. The basis for this determination can be found in the "Lower Putah Creek,
Mercury" fact sheet in Appendix B.
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Butte Creek based on "one toxic reading" from NAWQA [the U.S. Geological
Survey's National Water Quality Assessment];
Comanche Creek based on measurements by the local Isaac Walton League
"exceeding State standards for copper, lead, and zinc";
Little Chico Creek based on monitoring conducted by Metcalf & Eddy in a
storm drain system oftotal suspended solids, nutrients, total copper, and total
zinc; .
Dead Horse Slough based on elevated levels of lead in the sediment relative to
Little Chico Creek to which it is tributary; and
Little Butte Creek based on a toxicity test result showing fathead minnow
mortality.

3.

4.

5.

2.

The commenter recommended the addition of several waterbodies to the 303(d) list,
including:

1.
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Commenter 2: Barbara Vlamis, Executive Director, Butte Environmental Council

Response 2:
1. Regional Board staff contacted U.S. Geological Survey NAWQA staff (Domagalski,

Personal Communication, 200 I) and found that Butte Creek was not sampled,
although Butte Slough was sampled. Based on data available for Butte Slough,
Regional Board staff are recommending the addition ofButte Slough to the 303(d)
list due to elevated levels of diazinon, molinate, and thiobencarb.

2. No data was supplied to support the recommended listing and Regional Board staff
are not aware of the availability of the referenced data in Regional Board files.

3. The Metcalf and Eddy study was referenced, but was not provided. The comment
. references the results from the study of a storm drainage system. Regional Board

staff is not recommending listing drains constructed for the specific purpose of
conveying storm water drainage.

4. Regional Board staff is currently investigating the Humboldt Road Burn Dump, the
site that appears to be impacting Dead Horse Slough. The investigation is following
the National Contingency Plan with the Regional Board as the Administering
Agency. The Remedial Investigation Reports have been submitted and are being
reviewed. Since the source of the lead is likely from the site under investigation, the
Regional Board should have sufficient regulatory authority to oversee clean-up at that
site and in the slough (should such clean-up be needed). Based on the above
information, Regional Board staff believes, identification ofDead Horse Slough on
the 303(d) list is not necessary.

5. Regional Board staff is following up on the issue of fathead minnow toxicity test
results as a part of a CALFED funded study. The goal of the study is to determine the
cause and significance of pathogen related toxicity that has been observed in fathead
minnow toxicity tests. Until the CALFED study is completed, no recommendations
for additions to the 303(d) list will be made based on pathogen-related fathead
minnow toxicity test results.
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Commenter 4: Phil Chang, Watershed Coordinator, Sierra Nevada Alliance

The documents provided by the commenter included records of exceedances as
determined by the commenter as well as a description of the methodology as to how the
U.S. EPA AQUIRE database was used to establish criteria.

"1 am writing to submit the enclosed d~ta :6;'Qm the P~pa,rt:l11ent.9[P~lltjcid~R~gulation'$

(DPR) Pesticide Surface Water Database for your consideration in updating the 303(d)
list. Each of the records attached below documents an exceedence of a water quality
guideline by a pesticide detection in California surface waters."

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Commenter 3: Stephan Orme, Data Spedalist, Pesticide Action Network North
America (PANNA)
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Response 3: A description ofhow Regional Board staff considered water column
pesticide data is included in the "Pesticide Numeric Criteria Fact Sheet" in Appendix A.
That description identifies the criteria or guidelines used to interpret the Regional Board's
narrative toxicity and pesticide water quality objectives. Regional Board staff used DPR's
surface water database, as well as other data sources, to make a determination as to
whether a water body and associated pesticide should be added to the 303(d) list.
Regional Board staff review ofthe data resulted in the recommended addition of a
number of water bodies to the 303(d) list as not attaining water quality objectives for
certain pesticides (see Table 1). In general, PANNA identified exceedances did result in
a recommended listing under the following conditions: 1) the exceedances identified
were for water bodies not already currently listed; 2) the identified exceedances were not
for storm drains specifically constructed to convey urban runoff or drainage canals
specifically constructed to convey agricultural drainage; 3) greater than one exceedance
was identified; 4) sufficient total sampling events were available to determine whether a
potential water quality problem is recurring; and 5) criteria applied by the Regional
Board to interpret exceedance of the narrative toxicity objective were exceeded.

The commenter recommended that a number of Sierran watersheds be added to the
"Priority Category 1 Watersheds" list. The commenter mentions some potential mercury
and arsenic problems in the middle fork of the American River watershed and the south
fork of the Feather River watershed. The commenter also states that the "surrounding
watersheds in the Feather, Yuba, Bear, and American River basins have been listed in
part for these same concerns." Based on a recommendation to create Aquatic Diversity
Management Areas as part of the Sierra Nevada Ecosystem Project, the commenter
recommends that "that the Middle Fork Feather, Upper Kern, Upper Merced, Upper
Kings, Upper Merced, Upper Tuohul11le, Upper Stanislaus, and Upper Mokelumne
watersheds be prioritized in the 303(d) list development in 2001." Based on their
importance as a drinking water source, the commenter recommends that "the upper
Feather, American, Mokelumne, and Tuolumne watersheds should also be on the Priority
Category 1 list."



Commenter 5: Alexander R. Coate, Manager of Regulatory Compliance, East Bay
Municipal Utility District (EBMUD)

"Data to recommend delisting of the Lower Mokelumne River for impainnent due to
copper and zinc and listing Rich Gulch as impaired for arsenic are provided for your
consideration."

Response 5: Regional Board staff reviewed the data provided by EBMUD and are
recommending that the Lower Mokelumne River remain on the 303(d) list for
impainnent due to copper and zinc. The 1998 303(d) list included Camanche Reservoir
as part of the Lower Mokelumne River. The data does indicate that substantive
improvements in water quality have occurred and that it is likely that water quality
objectives are being attained for zinc in the Lower Mokelumne River and Camanche
Reservoir as well as copper in Camanche Reservoir. The limited data set (l year)
available for Camanche Reservoir (post-remediation) is not sufficient to demonstrate that
objectives are being met over a variety of water year types. Copper data for the Lower
Mokelumne River still indicates that there are periodic exceedances. No recent data on
zinc levels in the Lower Mokelumne River is available. A more detailed review of the
data provided can be found in the Fact Sheets for the Lower Mokelumne River and
Camanche Reservoir. Regional Board staff is not recommending the addition of Rich
Gulch to the 303(d) list for impainnent due to arsenic. The data provided was for a single
stonn event. Regional Board staffhas learned that the Gwin Mine was the most likely
source of the arsenic and that the mine portal was open for an exploratory survey in
January 1997. The portal has since been closed, so stonn water discharges from the mine
are unlikely.
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Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Response 4: The commenter appears to be referring to the Unified Watershed
Assessment process conducted in 1997 (see http://www.ca.nrcs.usda.gov/wps/cwap.html).
The Federal government used the results of that process to prioritize funding of work
related to watershed protection and restoration. Although the 303(d) list was used as a
criteria to identify "Category I priority" watersheds, other criteria were also applied.
Regional Board staffhas reviewed the mercury infonnation referred to by the commenter
that is available for several Sierran streams and reservoirs. Based on that review,
Regional Board staff are recommending the addition a number of waterbodies to the
303(d) list due to high levels ofmercury in fish tissue. The recommended designation of
Aquatic Diversity Management Areas does not appear to identify specific pollutants
causing exceedances of water quality objectives, so Regional Board staff do not
recommend adding the identified watersheds to the 303(d) list. The importance of a
watershed as a drinking water source is not a sufficient basis for listing a waterbody, so
Regional Board staff does not recommend adding to the 303(d) list those watersheds
identified as important drinking water sources.
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Commenter 7: Will Doleman, A Call for Water Sanity! Monitoring Group

Commenter 8: Mary Berglund, President, Kern County Neighbors for Quality Air,
Water and Growth

Response 9: The commenter states that SYRCL has no data for the recommended listing
of Shady Creek. Regional Board staff does not recommend listing water bodies based

Commenter 9: Lynell Garfield, River Science Dir., South Yuba River Citizen's
League (SYRCL)
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Response 7: No recommendations for changes to the 303(d) list were made based on the
infonnation provided in the letter. Based on the infonnation in the report provided,
Regional Board staffwas not able to detennine the quality assurance/quality control and
sample collection procedures used. The commenter did provide some infonnation that
could indicate a potential water quality problem. Regional Board NPDES staffwill
follow-up and sample a number of the creeks identified by the commenter.

"I am especially interested in any infonnation that might help me understand the
observations I have made for the past 2 years in early spring rUnoff(pre-peak) in the
South Fork Kings River and Ten Mile Creek, both in the Sequoia National Forest, down
stream of Sequoia-Kings Canyon National Park. We have observed major algal blooms
and phosphate pillows (2 foot tall soap suds) in areas that would seem to be relatively
pristine."

Response 8: No recommendations for changes to the 303(d) list were made based on the
infonnation provided in the letter. The infonnation was limited to a few observations,
but no data was provided. The letter has been forwarded to the Fresno office for follow
up.

The com.menter provided infonnation and observations related to the Kern River, Buena
Vista Lake, Caliente Creek, and Tehachapi Creek, as well as the EPC - Eastside Landfill.
The commenter requests that the Regional Board investigate the sites mentioned.

California Regional Water Quality Control Board, Central Valley Region
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Commenter 6: William E. Teplin

Response 6: No other data or infonnation was provided, so no recommended changes to
the 303(d) list are being made. Regional Board staff in Fresno will be conducting
nutrient and pathogen monitoring in Ten Mile Creek (see Table 2). The comment has
been forwarded to the Fresno office of the Regional Board for follow-up.

The commenter recommends listing Shady Creek for excessive sediment. Infonnation
was also provided on E. coli levels in Humbug Creek and the Upper Yuba River.

/ The commenter provided infonnation on issues in a number of creeks and ditches in
Nevada County.



Commenter 10: Bill Jennings, DeltaKeeper

The commenter recommended addition of the Delta to the 303(d) list for impairment due
to exotic species. Regional Board staff agree that exotic species are a problem in the
Delta, but do not believe that exotic species are a "pollutant" as defined by the Clean

Response 10
The commenter recommended approximately 101 additions to California's 303(d) list for
non-attainment ofstandards in Central Valley waters. ill addition to the specific
waterbodies and pollutants identified in the table below, DeltaKeeper recommended
adding a number of specific waterbodies to the 303(d) List for temperature.

Appendix A of this report describes how Regional Board staff evaluated available
information for metals, mercury, pathogens, and pesticides. Based on information
submitted by the commenter, other readily available information, and the procedures
outlined in Appendix A, Regional Board staff determined whether water quality
objectives were being attained for the r~commended additions to the 303(d) list.
Regional Board staff evaluation of recommended additions for other contaminants (other
than metals, mercury, pathogens, and pesticides) is described below.
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Staff recommends that waterbodies not be added to the 303(d) List for temperature. The
Regional Board>s Basin Plan includes the following temperature narrative objective "The
natural receiving water temperature of intrastate waters shall not be altered unless it can
be demonstrated to the satisfaction of the Regional Water Board that such alteration in
temperature does not adversely affect beneficial uses. '" .At no time or place shall the
temperature of COLD or WARM intrastate waters be increased more than sop above
natural receiving water temperature. Temperature changes due to controllable factors
shall be limited for the water bodies specified as described in Table ill-4. To the extent of
any conflict with the above, the more stringent objective applies. ill determining
compliance with the water quality objectives for temperature, appropriate averaging
periods may be applied provided that beneficial uses will be fully protected."

California Regional Water Quality Control Board, Central Valley Region
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solely on anecdotal information. Regional Board staffhas reviewed the information
provided on E. coli levels in Humbug Creek and the Upper Yuba River. Analytical
results for total coliform and E. coli do not indicate exceedances ofDepartment ofHealth
Services criteria, therefore, Regional Board staff do not recommend listing Humbug
Creek and the Upper Yuba River.

As stated, the temperature objective would require the Regional Board to determine the
"natural receiving water temperature" in order to determine whether the temperature has
been altered in a manner that affects beneficial uses or to determine whether temperature
has been increase by greater than sop above natural receiving water temperature. The
determination of the "natural receiving water temperature" for the Central Valley streams
and rivers would require a scientific investigation and modeling effort that is beyond the
scope of the 303(d) list update process. Staff, therefore, does not recommend the
addition of any water bodies to the 303(d) list as impaired due to temperature.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Water Act and therefore should not be included on the 303(d) list. Regional Board staff
will consider identifying exotic species on the 305(b) report.

The commenter recommended adding the Colusa Basin Drain to the 303(d) list as
impaired by high electrical conductivity. The commenter states that the 90th percentile of
the available data is above an agricultural water quality goal of 700 J.tmhos/cm.
Electrical conductivity is an indicator ofpollutants (e.g. sodium, chloride) that can impact
salt sensitive crops at high enough levels. Regional Board staff are not aware of any
information from users of the Colusa Basin Drain that the salinity levels are impacting

The commenter recommended the addition ofMosher Slough, Five-Mile Slough, the
Calaveras River, Smith Canal, Mormon Slough, and French Camp Slough to the 303(d)
list as impaired by low dissolved oxygen. Regional Board staff recommends adding
Mosher Slough, Five-Mile Slough, the Calaveras River, Smith Canal, and Mormon
Slough to the 303(d) list as impaired by dissolved oxygen. The limited data set for
French Camp Slough did not indicate the potential for a recurring dissolved oxygen
problem.

The commenter also recommended the addition of a number ofparameters and water
bodies to the 303(d) list based on exceedance of certain drinking water guidelines.
Regional Board staff will be developing a proposed drinking water policy for Central
Valley waters. That policy will identify both the relevant drinking water criteria as well
as the appropriate point of application of those criteria. Regional Board staffbelieves
that additions to the 303(d) list based on exceedance of criteria other than primary MCLs
(maximum contaminant levels) would be premature.
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The commenter recommended the addition of the Sacramento River, North Delta, South
Delta and Smith Canal to the 303(d) list for impairment by PCBs. Regional Board staff
applied the National Academy of Sciences (NAS, 1973) guidelines and the Food and
Drug Administration guidelines (USDA-FDA, 1984) of500 ng/g and 2000 ng/g
respectively in evaluating the available information. Based on those guidelines and the
available information, Regional Board staff does not recommend adding the Sacramento
River, North Delta, South Delta and Smith Canal to the 303(d) list for impairment by
PCBs.

The commenter recommended the addition ofthe Sacramento River to the 303(d) list as
impaired by dieldrin. Dieldrin is an organo-chlorine pesticide that is considered to have
an additive toxic effect with a number of other organo-chlorine pesticides (see footnote 3
to Table 1). This group of organo-chlorine pesticides is referred to as Group A
pesticides. Regional Board staff applied the National Academy of Sciences (NAS, 1973)

. guidelines for Group A pesticides and the Food and Drug Administration guidelines
(USFDA, 1984) of 100 ng/g and 300 ng/g respectively in evaluating the available
information. Based on those guidelines and the available information, Regional Board
staff does not recommend adding the Sacramento River to the 303(d) list for impairment
by' dieldrin.



CDPR. 2000b. Pesticide Use Report (PUR) Database. Preliminary 2000 Pesticide Use Data.

California Rice Commission. 2001. CA Rice. www.calrice.org/environment/balance-cheet/chap3.html

CCR (California Code ofRegulations). Title 17 §7958 Bacteriological Standards.

10 References

27 September 200129

Buer, S.M., S.R. Phillippe, and T.R. Pinkos. 1979. Inventory and Assessment o/Water Quality Problems
related to Abandoned and Inactive Mines in the Central Valley Region o/California. CRWQCB-CVR
(California Regional Water Quality Control Board, Central Valley Region).

CDPR (California Department of Pesticide Regulation). 2000a. DPR Swface Water Database (SWDB), as
of July 15,2000.

CDHS (California Department of Health Services). 2000. Draft Guidance/or Fresh Water Beaches. July
27,2000.

CDFG (California Department ofFish and Game). 1991. Lower Mokelumne River Fisheries Plan. The
Resources Agency, Department ofFish and Game, Streamflow Requirements Program. November 1991.

CDM (Camp Dresser & McKee Inc). 1999. Assessment 0/ Water Quality Datafrom Smith Canal. July 27,
1999. (Appendix B-2 to City of Stockton & San Joaquin County Storm Water Management Program).

The commenter recommended adding the San Joaquin River to the 303(d) list for
impairment due to high ammonia levels. Regional Board staff believe that ammonia
issues will be addressed by NPDES permits that are currently in place and, therefore, do
not recommend adding the San Joaquin River to the 303(d) list for impairment due to
high ammonia levels.

10.1 Documents and References Used to Support Recommended Changes to the
303(d) List

Alpers, C.N., and M.P. Hunerlach. 2000. Mercury Contamination from Historic Gold Mining in
California. U.S. Geological Survey. Fact Sheet FS-06l-00. May 2000.

California Regional Water Quality Control Board, Central VaJIey Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
crops, therefore, Regional Board staff do not recommend adding the·Colusa Basin Drain
to the 303(d) list as impaired by high electrical conductivity.

Bailey, H.C., J.L. Miller, M.l. Miller, L.C. Wiborg, L. Deanovic, and T. Shed. 1997. Joint Acute Toxicity 0/
Diazinon and Chlorpyrifos to Ceriodaphnia dubia. Environmental Toxicology and Chemistry (16) 2304
2308.

Bailey, H.C., L. Deanovic, E. Reyes, T. Kimball, K. Larsen, K. Cortwright, V. Connor, and D. Hinton.
2000. Diazinon and Chlorpyrifos in Urban Waterways in Northern California. USA. Environmental
Toxicology and Chemistry (19) 82-87.

Brodberg, R. K., and G. A. Pollock. 1999. Prevalence o/Selected Target Chemical Contaminants in Sport
Fish from Two California Lakes: Public Health Designed Screening Study. California Environmental
Protection Agency, Office of Environmental Health Hazard Assessment.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List

I
I

City of Grass Valley. 2001. Discharger self-monitoring reports (DSMRs)for Grass Valley Waste Water
Treatment Plant.

City of Grass Valley. 2000. Discharger self-monitoring reports (DSMRs)for Grass Valley Waste Water
Treatment Plant.

Chen C. Tsai W. 1999. Application ofStockton 's Water Quality Model to Evaluate Stormwater Impact on
Smith Canal. February 23, 1999. (Attachment to March 17, 1999 letter from City of Stockton, G. Birdzell)

Cortright, K., 1. Deanovic, H. Bailey, and D. Hinton. 1995. Stockton Urban RunoffApril 1995-June 1995
Report- Preparedfor: Central Valley Regional Water Quality Control Board.

I
I
I
I
I
I
I
I
I
I
I
I
I
"I
I
I
I

27 September 200130

CRWQCB-CVR. 1995. Futures Foundation. New Idria Mine File. 1971-1995 Electronic database of all
water sampling results for San Carlos Creek and New Idria Mine drainage. Mercury data for water samples
collected June 1971 to December 1995.

CRWQCB- CVR (California Regional Water Quality Control Board, Central Valley Region). 1978. Waste
Discharge Requirements for Mount Diablo Quicksilver Mine, Contra Costa County. Sacramento, Ca:
CRWQCB.

CDWR (California Department of Water Resources). 1993. Dams within Jurisdiction ofthe State of
California. DWR Bulletin 17, as presented by the Berkeley Digital Library Project. Accessed on August
23: 2001. Accessed: (htm://elib.cs.berkeley.edu/dams/about.html). .

CDWR. 1998. Aquatic Monitoring and Assessmentfor the Upper Fall River, Memorandum Report. May
1998.

CH2MHIL1. 2000a. Closure Report: Penn Mine Environmental Restoration Project. Prepared for: East
Bay Municipal Utility District and Regional Water Quality Control Board-Central Valley Region. Oakland,
California. December 2000.

Chilcott, J. 1992. Agenda Item #11 for Meeting ofCalifornia Regional Water Quality Control Board,
Central Valley Region. September 25, 1992. Fresno, CA. StaffReport on Consideration of Water Body
Designations to Comply with Provisions of the Water Quality Control Plan for Inland Surface Waters of
California. Appendix B.

CH2MHIL1. 2000b. (Draft) Post-Restoration Final Effectiveness Report: Penn Mine Environmental
Restoration Project. Prepared for: East Bay Municipal Utility District and Regional Water Quality Control
Board-Central Valley Region. Oakland, California. September 2000.

CRWQCB-CVR. 1998. The Water Quality Control Plan (Basin Plan)for the California Regional Water
Quality Control Board. Central Valley Region - The Sacramento River Basin and the San Joaquin River
Basin. Fourth Edition. CRWQCB-CVR, Sacramento, Ca.
http://www.swrcb.ca.gov/-rwqcb5/bsnplnab.pdf

CRWQCB-CVR. 1999a. (Enclosure 5) Waste Discharge Requirements (WDRs) Order No. 99-052,
Madera County Maintenance District 22A, Oakhurst Wastewater Treatment Facility. Madera County,
(with Supporting Data and Analyses). 30 April 1999 (Rescinded on 17 April 2000).

CRWQCB-CVR. 1999b. (Enclosure 6), January 1996-January 2000, Fresno River Water Quality Data
from Self-Monitoring Reports. Madera County Maintenance District 22A. Oakhurst Wastewater Treatment
Facility, Madera County.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
CRWQCB-CVR.2001a. Avena Drain File. File Containing Regional Board StaffField notes and lab
results from Avena Drain and surrounding dairies.

CRWQCB-CVR.2001b. Letter dated 21 February 2001. Public Solicitation of Water Quality Information.

CRWQCB-SFB (San Francisco Bay), State Water Resources Control Board, and California Department of
Fish and Game. 1995. Contaminant Levels in Fish Tissuefrom San Francisco Bay: Final Report. San
Francisco Regional Water Quality Control Board, Oakland, CA.

CRWQCB-SFB (San Francisco Bay Regional Water Quality Control Board), State Water Resources
Control Board, and California Department ofFish and Game. 1995. Contaminant Levels in Fish Tissue
from San Francisco Bay: Final Report. San Francisco Regional Water Quality Control Board, Oakland,
CA.

Davis, J.A., and M.D. May. 2000. Contaminant Concentrations in Fishfrom the Sacramento-San Joaquin
Delta and Lower San Joaquin River - 1998. San Francisco Estuary Institute report. Richmond, California.
September 2000.

Davis, J.A., M.D. May, G. Ichikawa, and D. Crane. 2000. Contaminant Concentrations in Fishfrom the
Sacramento-San Joaquin Delta and Lower San Joaquin River, 1998. San Francisco Estuary Institute,
Richmond, CA.

DeLorme. 1998. Northern California Atlas and Gazetteer- Detailed Topographic Maps. 1:150,000 Scale.
Fourth Edition. (http://www.delorme.com.)

Di1eanis, P.D., and J.L. Domagalski. 2000. Occurrence and Transport ofDiazinon in the Sacramento River
and its Tributaries During Three Winter Storms, January-February 2000. Draft, 3-3-01.

Di1eanis, P.D., lL. Domagalski, and K.P. Bennett. 2000. Occurrence and Transport ofDiazinon in the
Sacramento River and its Tributaries During Three Winter Storms, January-February 2000. Water
Resources Investigations Draft Report. U.S. Geological Survey. Sacramento, CA., as presented in CDPR,
2001.

Di1eanis, P.D., lL. Domagalski, and K.P. Bennett. 2001. Occurrence and Transport ofDiazinon in the
Sacramento River and its Tributaries During Three Winter Storms, January-February 2000. U.S.
Geological Survey Water Resources Investigations Report, Draft. Sacramento, CA

Domagalski, J.L. 2000. Pesticide Monitoring in the Sacramento River Basin, Ca. 2/96-9/98, report in prep.
USGS. July 2000.

Domagalski, J.L., 2001. Telephone conversation between Joe Domagalski (Sacramento River Basin
NAWQA Study Unit, Chief, U.S. Geological Survey) and Joe Karkoski (Sacramento River Watershed
TMDL Unit, Chief, California Regional Water Quality Control Board, Central Valley Region) on 4
September 2001, regarding sampling sites included in NAWQA studies.

EBMUD (East Bay Municipal Utility District). 2000. All About EBMUD. EBMUD Public Affairs Office
publication. http://www.ebmud.com/pubs/annual/allaboutebmud 2000.pdf. Last accessed: August 2,
2001.

EBMUD (East Bay Municipal Utility District). 2001. Unpublished dissolved copper concentration data for
the lower Mokelumne River downstream of Camanche Dam, generated as part of EBMUD's NPDES
requirements. Provided electronically by Alexander R. Coate (Manger of Regulatory Compliance,
EBMUD) to Michelle L. Wood (Environmental Specialist, Central Valley Regional Water Quality Control
Board) on August 2,2001.

I 31 27 September 2001



Gorder, N.K.N., J.M. Lee, and K. Newhart. 1998. Information on rice pesticides submitted to the

Gregorio, D. 2000 Field Report. Kings River Sampling, State Water Resources Control Board, Division of
Water Quality.

Foe, C. 1995. Insecticide Concentrations and Invertebrate Bioassay Mortality in Agricultural Return
Water from the San Joaquin Basin. Central Valley Regional Water Quality Control Board. Sacramento,
CA December 1995.

Fujimura, R. 1993c. Chemical Analyses and Bioassay Test Resultsfor Samples Collected from March 16
to April 30, 1992. Memorandum to Brian Finlayson, Pesticide Investigations Unit, California Department
ofFish and Game. Rancho Cordova, CA. March 22, 1993. As presented in CDPR, 2000.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I27 September 200132

Fujimura, R. 1991b. Chemical and Toxicity Test Resultsfrom the San Joaquin River and Tributaries
During March 4 to April 26. 1991. Memorandum to Lisa Ross, Department of Pesticide Regulation.
Sacramento, CA. November 6, 1991. As presented in CDPR, 2000.

Fujimura, R. 1993d. Chemical Analyses and Bioassay Test Resultsfor Samples Collectedfrom December
23. 1991 to February 27. 1992. Memorandum to Brian Finlayson, Pesticide Investigations Unit, California
Department ofFish and Game. Rancho Cordova, CA. February 23, 1993. As presented in CDPR, 2000.

Gorder, N.K.N., J.M. Lee, and K. Newhart. '1995. Information on rice pesticides submitted to the
California Regional Water Quality Control Board Central Valley Region. Environmental Monitoring and
Pest Management Branch, Department of Pesticide Regulation, Sacramento, CA. December 28, 1995. As
presented in CDPR, 2000.

Fujimura, R. 1991a. Chemical and Toxicity Test Results from the San Joaquin River at Three Sites from
July 2 to September 13, 1991. Memorandum to Lisa Ross, Department ofPesticide Regulation.
Sacramento, CA. November 6, 1991. As presented in CDPR, 2000. '

Foe, C. and W. Croyle. 1998. Mercury Concentrations and Loadsfrom the Sacramento River andfrom
Cache Creek to the Sacramento-San Joaquin Delta Estuary. California Regional Water Quality Control
Board, Central Valley Region Report. Sacramento, Ca. June 1998.

Fujimura, R. 1993a. Chemical Analyses and Bioassay Test Results for Samples Collectedfrom December
29 to February 25" 1993. Memorandum to Brian Finlayson, Pesticide Investigations Unit, California
Department ofFish and Game. Rancho Cordov~, CA. March 26,1993. As presented in CDPR, 2001.

Fujimura, R. 1993b. Chemical Analyses and Bioassay Test Resultsfor Samples Collectedfrom July 9 to
September 9. 1992. Memorandum to Brian Finlayson, Pesticide Investigations Unit, California Department
ofFish and Game. Rancho Cordova, CA. March 23, 1993. As presented in CDPR, 2000.

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
EDAW, Inc. 1992. Draft EIS/EIRfor the Updated Water Supply Management Program. Volume lll,
Technical Appendices B1 and B2. Prepared for: East Bay Municipal Utility District. Oakland, California.
December 1992.

Gorder, N.K.N., J.M. Lee, and K. Newhart. 1997. Information on rice pesticides submitted to the
California Regional Water Quality Control Board Central Valley Region. Environmental Monitoring and
Pest Management Branch, Department of Pesticide Regulation, Sacramento, CA. December 31, 1997. As
presented in CDPR, 2000.

Gorder, N.K.N., J.M. Lee, and K. Newhart. 1996. Information on rice pesticides submitted to the
California Regional Water Quality Control Board Central Valley Region. Environmental Monitoring and
Pest Management Branch, Department of Pesticide Regulation, Sacramento, CA. December 31, 1996. As
presented in CDPR, 2000.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
California Regional Water Quality Control Board Central Valley Region. Environmental Monitoring and
Pest Management Branch, Department of Pesticide Regulation, Sacramento, CA. December 31, 1998. As
presented in CDPR, 2000.

Hannaford M.J., and North State Institute for Sustainable Communities. 2000. Preliminary Water Quality
Assessment of Cow Creek Tributaries. Department ofFish and Game. May 15, 2000.
(http://www.delta.dfg.ca.gov/afm/documents/cowcrk.rpt.pdf).

Harrington, J.M. 1990. Hazard Assessment ofthe Rice Insecticides Molinate and Thiobencarb to Aquatic
Life in the Sacramento River System. California Department ofFish and Game. Environmental Services
Division. Administrative Report 90-1. Sacramento, CA

Holmes, R. 2001. Personal Communication with C. Spector. CVRWQCB. August 28,2001.

Holmes, R., C. Foe, and V. de Vlaming. 2000. Sources and Concentrations ofDiazinon in the Sacramento
Watershed During the 1994 Orchard Dormant Spray Season. California Regional Water Quality Control
Board - Central Valley Region. Sacramento, CA., as presented in CDPR, 2000.

Horizons Technology, Inc. 1997. Sure! MAPS® RASTER Map Sets (U.S. Geological Survey 7.5'
Topographic Quadrangles), Version 2.1.2.

Horning, W.B., and C.l. Weber, eds. 1985. Short-term Methods for Estimating the Chronic Toxicity of
Effluents and Receiving Waters to Freshwater Organism; second edition. US EPA (Environmental
Protection Agency) document #: 600/4-85/014. US EPA, Office of Research and Development, Cincinnati,
OH.

Iovenitti, J.L., Weiss Associates, and J. Wessman. 1989. Mount Diablo Mine: Suiface Impoundment
Technical Report. Pleasant Hill, Ca.

Jennings, B. 2001. Letterfrom Bill Jennings (DeltaKeeper A Project ofSan Francisco BayKeeper) to Mr.
Jerry Bruns and Mr. Joe Karkoski (California Regional Water Quality Control Board, Central Valley
Region) dated May 14,2001, regarding DeltaKeeper comments on section 303(d) list update. May 14,
2001.

Larry Walker Associates, 2001A. SRWP 99-00 Database. Unpublished Data.

Larry Walker Associates, 2001B. Sacramento River Watershed Program Annual Monitoring Report:
1999-2000. Prepared for the Sacramento River Watershed Program by Larry Walker Associates, Davis,
California.

Larsen K., K.A. Cortright., P.Young, V. Connor, L.A.Deanovic, D.E. Hinton. 1998. Stockton Fish Kills
Associated With Urban Storm Runoff: The Role ofLow Dissolved Oxygen. CVRWQCB. June 1998.

Larsen K., M. McGraw, V. Connor, L. Deanovic, T. Kimball, and D. Hinton. 2000. Cache Creek and Smith
Canal Watersheds Toxicity Monitoring Results: 1998-1999 Final Report. November 2000.

Lee G.F, and A. Jones-Lee. 2000a. Dissolved Oxygen Depletion in the Stockton Sloughs. August 2000.
(Prepared for DeltaKeeper)

Lee G.F, and A. Jones-Lee. 2000b. Issues in Developing the San Joaquin River Deep Water Ship Channel
DO TMDL. Report to San Joaquin River Dissolved Oxygen Total Maximum Daily Load Steering
Committee and the CVRWQCB. August 17,2000.

Lee, G.F., and A. Jones-Lee. 2001. Review ofthe City ofStockton Urban Stormwater RunoffAquatic Life
Toxicity Studies Conducted by the Central Valley Regional Water Quality Control Board, DeltaKeeper.

I
33 27 September 2001



McKee and Wolf. 1971. Water Quality Criteria. Publication 3-A. California State Water Control Board.
Sacramento, California.

Montoya, B, and X Pan. 1992. Inactive Mine Drainage in the Sacramento Valley, California. California
Regional Water Quality Control Board, Central Valley Region Report. July 1992.

Menconi, M., and 1. M. Harrington. 1992. Hazard Assessment ofthe Insecticide Methyl Parathion to
Aquatic Life in the Sacramento River System. California Department ofFish and Game.
Environmental Services Division. Administrative Report 92-1. Sacramento, CA

Nevada County. 2000. Press Release, Three County Environmental Health Agencies Issue Interim Public
Health Notification on Mercury in Fish. Nevada County, Department of Environmental Health.
(http://www.co.nevada.ca.us/ehealthlhg/press release 10-03-00.htrn)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

·1
I

27 September 200134

NAS (National Academy of Science). 1973. A Report ofthe Committee on Water Quality: Water Quality
Criteria. 1972. U:S. Environmental Protection Agency, National Academy of Science-National Academy
of Engineers (NAS). EPA R3-73-033.

NCWA (Northern California Water Association). 200 I.The Lower Butte Creek Project.
(http://norcalwater.org/lowerbuttecreekproject.htm). Last updated Sept 4,2001.

Nordmark, C. 2000, In prep. Preliminary Results ofAcute and Chronic Toxicity Testing ofSurface Water
Monitored in the Sacramento River Watershed, Winter 1999-00. Memorandum to Don Weaver,
Environmental Monitoring and Pest Management, Department of Pesticide Regulation. Sacramento, CA.,
as presented in CDPR, 2001. .

Newhart, K., D. Jones, and S. Ceesay. 2000. Information on Ric.e Pesticides-Submitted to the California
Regional Water Quality Control Board. California Environmental Protection Agency, Department of
Pesticide Regulation. Environmental Monitoring and Pest Management Branch. Environmental Hazards
Assessment Program: December 31,2000.

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
and the University ofCalifornia, Davis, Aquatic Toxicology Laboratory between 1994 and 1999. G. Fred
Lee & Associates. EI Macero, CA. (Prepared for DeltaKeeper).

Marshack, J.B. 2000. A Compilation ofWater Quality Goals. California Regional Water Quality Control
Board, Central Valley Region Report. August 2000, updated October 11,2000; December 5, 2000;
February 8, 2001; April 18, 2001; and July 26,2001. .

Menconi, M., and S. Gray. 1992. Hazard Assessment ofthe Insecticide Carbofuran to Aquatic Organisms
in the Sacramento River System. California Department ofFish and Game, Environmental Services
Division. Administrative Report 92-3. Sacramento, CA. . .

May, 1.T., R.L. Hothem, C.N. Alpers, and M.A. Law. 2000. Mercury Bioaccumulation in Fish in a Region
Affected by Historic Gold Mining: The South Yuba River, Deer Creek. and Bear River Watersheds,
California. 1999. U.S. Geological Survey. Sacramento, CA. 2000.

Nordmark, C. 1998. Preliminary Results ofAcute and Chronic Toxicity Testing ofSurface Water
Monitored in the Sacramento River Watershed. Winter 1998-99. Memorandum to Don Weaver,
Environmental Monitoring and Pest Management, Department of Pesticide Regulation. Sacramento, CA.
July 31, 1998, as presented in CDPR, 2000. .

Nordmark, C. 1999. Preliminary Results ofAcute and Chronic Toxicity Testing ofSurface Water
Monitored in the Sacramento River Watershed. Winter 1998-99. Memorandum to Don Weaver,
Environmental Monitoring and Pest Management, Department of Pesticide Regulation, Sacramento, CA.
May 26, 1999., as presented in CDPR, 2000.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Nordmark, C.E., K.P. Bennett, H. Feng, 1. Hernandez, and P. Lee. 1998. Occurrence ofaquatic toxicity
and dormant spray pesticide detections in the Sacramento River watershed. Winter 1996-97.
Environmental Hazards Assessment Program, Environmental Monitoring and Pest Management Branch.
Department of Pesticide Regulation. Sacramento, CA. ReportEH98-01. February, 1998. as
presented in CDPR, 2000.

North State Resources and T Holmes (prepared for the Fall River Resource Conservation District). A study
ofthe Habitat Characteristics ofthe Aquatic Vegitation ofthe Upper Fall River: Final.Report. Redding,
Ca. December 8, 1997.

Nichols, J., S. Bradbury, and 1. Swartout. 1999. Derivation ofwildlife values for mercury in Journal of
Toxicology and Environmental Health: 325-355.

OEHHA (Office of Environmental Health Hazard Assessment). 1987. Methyl Mercury In Northern Coastal
Mountain Lakes: Guidelines for Sport Fish Consumption For Clear Lake ( Lake County), Lake Berryessa
(Napa County), And Lake Herman (Solano County). James W. Stratton, Daniel Smith, Anna M. Fan, and
Steven Book. Hazard Evaluation Section and the Epidemiological Studies and Surveillance Section,
Berkeley, California.

OEHHA (Office of Environmental Health Hazard Assessment). 2000. Draft Evaluation ofPotential Health
Effects ofEating Fish From Black Butte Reservoir (Glenn and Tehama Counties): Guidelines for Sport
Fish Consumption, Pesticide and Environmental Toxicology Section, California Environmental Protection
Agency, Office of Environmental Health Hazard Assessment.

OEHHA (Office of Environmental Health Hazard Assessment). 1999. Health Risk Categories and Cancer
Risk. Values for Chemicals without California Public Health Goals: molinate.
www.oehha.ca.gov/risk/ChemicalDB/withoutPHG.asp?name=molinate&number=221267

OMR. 2000. California's Abandoned Mines - A Report on the Magnitude and Scope ofthe Issue in the
State. California Department of Conservation, Office of Mine Reclamation, Abandoned Mine Lands Unit
(OMR). Sacramento, CA. June 2000.

PANNA. 2000. DPR surface water database with exceedances indicated. 9/24/00. PANNA

PANNA. 2001. DPR surface water database with exceedances indicated. 6/29/01. PANNA

Panshin, S.Y., N.M. Dubrovsky, 1.M. Gronberg and 1.L. Domagalski. 1998. Occurrence and distribution
ofdissolved pesticides in the San Joaquin River Basin, California. U.S. Geological Survey. Water
Resources Investigations Report 98-4032. National Water Quality Assessment Program., as presented in
CDPR,2000.

Ross, L. 1992. Preliminary Results ofthe San Joaquin River Study; Summer, 1991. Memorandum to
Kean Goh. Environmental Hazards Assessment Program, Environmental Monitoring and Pest
Management Branch. California Department of Pesticide Regulation. Sacramento, CA. May 21, 1992.

Ross, L. 1993. Preliminary Results ofthe San Joaquin River Study; Summer, 1992. Memorandum to
Kean Goh. Environmental Hazards Assessment Program, Environmental Monitoring and Pest
Management Branch. California Department of Pesticide Regulation. Sacramento, CA. September 22,
1993. As presented in CDPR, 2000.

Ross, L., J. Stein, 1. Hsu, J. White, and K. Hefner. 1996. Distribution and Mass Loading ofInsecticides in
the San Joaquin River, California: Winter 1991-92 and 1992-93. Environmental Hazards Assessment
Program, Environmental Monitoring and Pest Management Branch. California Department of Pesticide
Regulation. Sacramento, CA. Report EH 96-02. November, 1996., as presented in CDPR, 2000.

I
35 27 September 2001



Slotton, D.G., T.H. Suchanek, and S.M. Ayers. 2000. Delta Wetlands Restoration and the Mercury
Question: Year 2 Findings ofthe CALFED UC Davis Mercury Study. IEP Newsletter. 13(4): 34-44.

Slqtton, D.G., S.M. Ayers, and J.E. Reuter. 1996a. Marsh Creek Watershed: 1995 Mercury Assessment
Project-Final Report March 1996. Report Prepared for Contra Costa County, March 1996.

Russick, K. 2001. Characterization ofOP Pesticides in Sacramento Urban Runoffand Receiving Waters.
Unpublished Draft CALFED Repot. Russik Environmental Consultant, Elk Grove, California.

Slotton, D.G., S.M. Ayers, J.E. Reuter, C.R. Goldman. 1999. Lower Putah Creek 1997-1998 Mercury
Biological Distribution Study. February 1999. Dept. of Environmental Science and Policy, University of
California, Davis. February 1999. .

I
I
I
I
I
I
-I
I
I
I
I
I
I
I
I
I
I
I
I27 September 200136

Slotton, D.G., S.M. Ayers, J.E. Reuter, and C.R. Goldman. 1997. Cache Creek Watershed Preliminary
Mercury Assessment, Using Benthic Macro-Invertebrates - Final.Report, June 1997. University of
California, Davis, Division of Environmental Studies, June 1997.

Slotton, D.G., S.M. Ayers, J.E. Reuter, and C.R. Goldman. 1996b. Gold Mining Impacts on Food Chain
Mercury in Northwestern Sierra Nevada Streams (1996 Revision). Division of Environmental Studies,
University of California, Davis. December 1996.

SCH EIR. 1996. Draft EIRfor The Penn Mine Site, Long-Term Solution Project. Prepared for: East Bay
Municipal Utility District and Regional Water Quality Control Board-Central Valley Region. SCH EIR
No. 95103036. May 1996.

Siepmann, S., and S.B. Slater. 1998b. Hazard Assessment ofthe Insecticide Malathion to Aquatic Life in
the Sacramento-San Joaquin River System. California Department ofFish and Game. Office ofSpiil
Prevention and Response. Administrative Report 98-2. Sacramento, CA..

Siepmann, S., and M.J. Jones. 1998a. Hazard Assessment ofthe Insecticide Carbanyl to Aquatic Life in
the Sacramento-San Joaquin River System. California Department ofFish and Game. Office of Spill
Prevention and Response. Administrative Report 98-1. Sacramento, CA.

Siepmann, S., and Finlayson, B.1. 2000. Water Quality Criteria for Diazinon and Chlorpyrifos. California
Department ofFish and Game. Office of Spill Prevention and Response. Administrative Report 00-3.
Sacramento, CA

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Ross, L., 1. Stein, 1. Hsu, J. White, and K. Hefner. 1999. Distribution and Mass Loading ofInsecticides in
the San Joaquin River, California: Spring 1991 and 1992. Environmental Hazards Assessment Program,
Environmental Monitoring and Pest Management Branch. California Department of Pesticide Regulation.
Sacramento, CA. Report EH 99-01. April, 1999, as presented in CDPR, 2000.

SWRCB (State Water Resources Control Board). 1990. Water Quality Problems Associated with
Operation ofPardee and Camanche Reservoir. State Water Resources Control Board, Division of Water
Quality staff report.

SWRCB (State Water Resources Control Board). 1999.1998 California 303(d) List and Priority Schedule.
Approved'by U.S. Environmental Protection Agency, Region 9. May 12, 1999.
(htto://www.swrcb.ca.gov/tmdl/docs/303d98.pdf).

Slotton, D.G., S.M. Ayers, J.E. Reuter, and C.R. Goldman. 1995. Gold mining impacts on food chain
mercury in northwestern Sierra Nevada streams. Technical Completion Report for the University of
California Resources Center, Project W-816. University of California, Davis, Division of Environmental
Studies, August 1995.



USEPA. 1986a. Ambient Water Quality Criteria for Bacteria. EPA # 44015-84-002.

USEPA (Environmental Protection Agency). 1976. Quality Criteria for Water (The Red Book).

USEPA. 1986b. Ambient Aquatic Life Water Quality Criteria: Chlorpyrifos - 1986. EPA# 440/5-86-005

USACOE (US Army Corps of Engineers) October 1996, Sanitary Survey ofThe Hensley Lake Watershed,
Sacramento District

27 September 200137

USEPA. 1991. Technical Support Documentfor Water Quality-based Toxics Control; second edition. US
EPA document #: 505/2-90/001. US EPA, Office of Water, Washington DC.

USDHHS-ATSDR. 1998. Health Consolation, Fish Sampling in Putah Creek (Phase II), Laboratory for
Energy Related Health Research, Davis, Yolo County California, Cere/is No. CA2890190000. Agency for
Toxic Substance and Disease Registry. September 1998.

USDHHS-ATSDR (US Department of Health and Human Services, Agency for Toxic Substances and
Disease Registry). 1994. Public Health Statement for DDT, DDE, and DDD. May 1994.
(http://www.atsdr.cdc.govrroxProfiles/phs8908.html)

USDHHS-ATSDR (US Department of Health and Human Services, Agency for Toxic Substances and
Disease Registry). 1997. Fish Sampling in Putah Creek, 1996, Laboratory for Energy Related Health
Research, Davis, Yolo County California, CercUs No. CA2890190000. Agency for Toxic Substance and
Disease Registry (ATSDR). April 1997.

USDHHS-ATSDR (US Department of Health andHurnan Services, Agency for Toxic Substances and
Disease Registry). 1995. ToxFAQs - DDT, DDE, and DDD. September 1995.
(http://www.atsdr.cdc.gov/tfacts35.html)

USDA (United States Depatment of Agriculture), River Basin Planning Staff, in cooperation with Fall
River Resource Conservation District. 1983. Fall River Watershed Area Study, Summary Report. Davis,
Ca. June 1983.

USACOE (US Army Corps of Engineers) 8 May 2001, Armbruester, Edward, Park Manager Hensley Lake.
Verbal communication with Jack Yamauchi, CRWQCB-CVR.

USACOE (US Army Corps of Engineers) 1997, 1998, 1999,2000, Annual Water Quality Report, Lake
Monitoring Program, Sacramento District (Enclosures 1,2,3, and 4)(Also accessible on the internet at
http://www.spk.usace.army.mil/cespk-ed/env)

USBR (U.S. Bureau of Reclamation). 2001. u.s. Bureau ofReclamation Data Web: Power Plants, Dams &
Reservoirs. Accessed on August 22,2001 (http://dataweb.tlsbr.gov/).

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
SWRCB. 2001. Undated memorandum from Stan Martinson, Chief, Division of Water Quality.
Solicitation of Water Quality Information. E-mail sent 14 February 2001.

Tetra Tech, Inc (for the Fall River Resource Conservation District). 1998. Analysis ofSedimentation and
Action Plan Developmentfor the Upper Fall River, Shasta County, California. San Francisco, Ca. May 20,
1998.

Templin, B. 2000, Photo-documentation ofTen Mile Creek, Friends of the South Fork Kings River, April
28, 2000. (http://www.fix.net/sfkings.com)

SWRCB-DWQ (State Water Resources Control Board, Division of Water Quality). 1995. Toxic Substances
Monitoring Program: Freshwater Bioaccumulation Monitoring Program: Data Base (Metals_Wet).

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



USEPA. 2001b. Water Quality Criterion for Protection ofHuman Health: Methylmercury. EPA-823-R-Ol
001. U.S. Environmental Protection Agency, Office of Science and Technology. January 2001.

USEPA. 2001a. Protocolfor Developing Pathogen TMDLs. EPA 841-R-00-002. U.S. Environmental
Protection Agency; Office of Water Report. January 2001.

USEPA. 1998a. Bacterial Water Quality Standards Status Report. EPA-823-R-98-003. U.S.
Environmental Protection Agency, Office of Water Report. May 1998.

USFDA (U.S. Food and Drug Administration). 1984. Shellfish Sanitation Interpretation: Action Levelsfor
Chemical and Poisonous Substances. USFDA, Shellfish Sanitation Branch. Washington, DC. June 1984.

I
I
I
I
I
I
I
I
I.
I
I
I
I

\1
I
I
I
I
I27 September 200138

USGS (United States Geological Survey). 2001. National Water Information System.
http://water.usgs.gov/nwis/ (August 28,2001)

USFWS (U.S. Fish & Wildlife Service). 1992. Before the State Watm' Resources Control: In the Matter of
the Water Rights Hearingfor the Lower Mokelumne River- Closing Statement, Enclosure 2 (EBMUD
Data - Aluminum, Cadmium, Zinc, Iron and Zinc). Prepared by J.W. Burke, ill (Regional Solicitor,
USFWS Pacific Southwest Region) and Lynn Cox (Assistant Regional Solicitor, USFWS Pacific
Southwest Region).

USEPA. 2000b. Guidancefor Assessing Chemical Contaminant Datafor Use in Fish Advisories. Volume
1, Fish Sampling and Analysis, Third Edition. U.S. Environmental Protection Agency, Office ofWater.
EPA 823-B-00-007. November, 2000.

USEPA (Office of Water). 1997b. National Clarifying Guidance For 1998 State and Territory Clean
Water Act Section 303(d) Listing Decisions. August 17, 1997.
(http://www.epa.gov/owow/tmdlllisgid.html)

USEPA. 1998b. Ambient Aquatic Life Water Quality Criteria: Diazinon. Office of Water Draft Document.
September 1998. .

USEPA. 1997a.Mercury Study Report to Congress, Vol. 6. An Ecological Assessmentfor Anthropogenic
Mercury Emissions in the United States. U.S. Environmental Protection Agency, Office ofAir Quality
Planning & Standards and Office of Research and Development. Washington, DC.

USEPA. 1995. Great Lakes Water Quality Initiative Technical Support Documentfor Wildlife Criteria.
EPA-820-B-95-009. U.S. Environmental Protection Agency, Office of Water. March 1995.

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List

USEPA. 1999. National Recommended Water Quality Criteria - Correction. EPA 822-Z-99-001.
April 1999. U.S. Environmental Protection Agency, Office of Water. Washington, DC.
(http://www.epa.gov/ostJpc/revcom.pdf).

USGS. 1958-2000. California 7.5' Topographic Quadrangle, as presented by TopoZone.com (© 2000
Maps a la carte, Inc.). Accessed on March 13, 2001 (http://www.topozone.com/default.asp) Ciervo
Mountain (1969), Idria (1969), San Benito Mountain (1981), and Tumey Hills (1971), La Grange (987),
Westley (1991), and Brush Lake (1969), Chiles Valley(1980), Aetna Springs (1987), Walter Springs
(1987b.), Desert Reservoir (1997). .

USEPA. 2000a. Water Quality Standards; Establishment ofNumeric Criteria for Priority Toxic Pollutants
for the State ofCalifornia; Rule. U.S. Environmental Protection Agency, 4() CFR, Part 131, in Federal
Register, Volume 65, No. 97. Thursday, May 18, 2000.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Weber, C.l., W.H. Peltier, et al. 1989. Short-term Methods for estimating the Chronic Toxicity ofEfJIuents
and Receiving Waters to Freshwater Organisms, second edition. US EPA (Environmental Protection
Agency) document #: 600/4-89/001. US EPA, Office of Research and Development, Cincinnati, OH.

Westcot, D.W., c.A. Enos, and PA Lowry, 1991. Preliminary Estimate of Salt and Trace Element
Loading to the San Joaquin River by Ephemeral Streams Draining the Eastern Slope of the Coast Range
(Diablo Range). Central Valley Regional Water Quality Control Board.

WHO (World Health Organization). 1993. Guidelinesfor Drinking Water Quality, 2nd edition. Geneva,
WHO. www.who.intJwatersanitationhealth/GDWO/Chemicals/molinatesum.htm

Woodward-Clyde. 1992. Source Identification and Control Report, December 1, 1992. Report prepared for
the Santa Clara Valley Nonpoint Source Pollution Control Program by Woodward-Clyde Consultants,
Oakland, California

Wyels, W. 1987. Regional Mercury Assessment. California Regional Water Quality Control Board, Central
Valley Region. March 1987.

10.2 Documents and References Reviewed that Did Not Provide Information to
Support Changes to the 303(d) List

Alpers, Anweiler, Howard. 1998. Metals Transport in the Sacramento River, California, 1996-97: Vol 2
Interpretation of Metals Loads. USGS

Alpers C.N., H.E. Taylor, and J.L. Domagalski. 2000. Metals Transport in the Sacramento River,
California, 1996-1997, Volume 1: Methods and Data. USGS.

Alpers C.N., Antweiler, H.E. Taylor, P .D. Dileanis, and J.L. Domagalski. 2000. Metals Transport in the
Sacramento River, California, 1996-1997, Volume 2: Interpretation of Metal Loads. USGS.

Ames, M. 001. Cover letter from M. Ames to Joe Karkoski. Redding, City of. 5/14/01.

Amy, G., R. Bull, K. Kerri, and S. Regli. 1998. Bay Delta Driking Water Quality Bromide Ion (Br) and
Formation ofBrominated Disinfections By-Products (DBPs). CALFED

Archibald & Wallberg Consultants. 1997. Sacramento Storm water Management Program: 1996/1997
Annual Monitoring Report. Sacramento Stormwater Management Program

Archibald & Wallberg Consultants, Montgomery Watson. 1998. American River Watershed Sanitary
Survey: 1998 Update. City of Sacramento

Austin, S.A. 1999. Update on the Tradable Loads Program in the Grasslands Drainage Area, To all
interested parties. Re: Econimic Incentives Project to Improve Water Quality in the Grasslands. San Luis
& Delta-Mendota Water Authority. 25-Aug-99.

Azirni-Gaylon, S. 2000. Quality Assurance Project Plan: Monitoring Organophosphorus Pesticides in
the Lower San Joaquin Basin. RWQCB. I-Feb-OO.

Barry, T. 1999. Ecological Risk Assessment: Key Concepts/California Examples. DPR

Bennett K.P., N. Singhasemanon, N. Miller, and R. Gal. 1998. Rice Pesticides Monitoring in the
Sacramento Valley, 1995. DPR

I
39 27 September 2001



Brunetti J. 1999. Pesticide Use Report Data For 1990 Through 1998. DPRDec, 1999.

CALFED. 2000. Science Conference 2000: Abstracts. CALFED

CALFED. 2000. Water Quality Program Plan: Final Programmatic EIS/EIR Technical Appendix.
CALFED. Jul-QQ.

Cal EPA, Department ofToxic Substances Control. Abandoned Mine Lands Preliminary Assessment
Handbook. 1998. Cal EPA, Department of Toxic Substances Control

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I27 September 200140

Burke, J.W. and L. Cox. In the Matter ofthe Water Rights Hearingfor the Lower Mokelumne River,
Closing Statement US FWSfor the SWR Controls. USFWS

Brown L. and J. May. 2000. Benthic Macroinvertebrate Assemblages and their Relationships with
Environmental Variables In the Lower Sacramento and San Joaquin River Drainages, California. USGS

CALFED. 1999. Watershed Program Plan: Draft Programmatic EIS/EIR Technical Appendix. CAI;.FED
Bay-Delta Program. June, 1999.

Cain D.J., J.L. Cater, S.V. Fend, Sa. Metal Exposure to a Benthic 1nvertebrate. Hydrpsyche californica, in
the Sacramento River Downstream ofKeswick Reservoir. California. 1998. USGS

Brown L. and J. May. 1999. Macroinvertebrate Assemblages On Woody Debris and their Relationships
with Environmental Variables In the Lower Sacramento and San Joaquin River Drainages, California.
USGS

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

. Section 303(d) List
Bennett, K. P., C. E. Nordmark, J. Schuette, H. Feng, J. Hernandez, and P. Lee. Occurrence ofaquatic
toxicity and dormant-spray pesticide detections in the San Joaquin River watershed. Winter 1996-97.

Bialy, H. 1998. Data Report: Acute Copper Toxicity to Salmonids in Surface Waters in the Vicinity ofthe
1ron Mountain Mine. California - Vol I. California office of the Attorney General· .

Block Environmental Services (BES). Grasslands Bypass Project (GBP). Toxicity Program laboratory
toxicity testing program. (www.blockenviron.com/gbpD

Brodberg, R. K., G. A Pollock. 1999. Prevalence ofSelected Target Chemical Contaminants in Sport Fish
from Two California Lakes: Public Health Designed Screening Study. Office of Environmental Health
Hazard Assessment, Pesticide and Environmental Toxicology Section. June 1999.

Brown, L. R. 1997. Concentrations ofChlorinated Organic Compounds in Biota and Bed Sediment in
Streams ofthe San Joaquin Valley, California in Archives ofEnvironmental Contamination and
Toxicology. USGS. May-97.

CALFED.2000. Sources And Magnitudes OfWater Quality Constituents OfConcern In Drinking Water
Supplies Taken From The Sacramento - San Joaquin Delta. Sept 2000. CALFED

CCME (Canadian Council ofMinisters of the Environment). 1991. Appendix IX- A protocol for the
derivation of water quality guidelines for the protection of aquatic life (April 1991). In: Canadian water
quality guidelines, Canadian Council of Resource and Environment Ministers, 1987. Prepared by the Task

Brown, L. R. 1998. Assemblage ofFishes and Their Associations with Environmental Variables, Lower
San Joaquin River Drainage, California: USGS Open File Report 98-77. USGS

Brown, L. R.· 1998. Concentrations ofChlorinated Organic Compounds in Biota and Bed Sediment in
. Streams ofthe Lower San Joaquin River Drainage. California. USGS



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Force on Water Quality Guidelines. [Updated and reprinted with minor revisions and editorial changes in
Canadian environmental quality guidelines, Chapter 4, Canadian Council of Ministers of the Environment,
1999, Winnipeg.]

CDFG (California Department ofFish and Game). 1998. Test 132: 96-hour acute Ceriodaphnia dubia test
for diazinon. Aquatic Toxicology Laboratory, Elk Grove.

CDFG. 1999. Identification and Control ofPollution Sources in the Upper Sacramento River. Feb, 1999.
CVRWQCB

CDFG. 2000. Biological Assessment OfAuburn Ravine, Placer County, California.

CDHS. 1997. Health Consultation: McCormick and Baxter Creosoting Company, Stockton, San Joaquin
County, California, Cere/is No. CAD0091 06527. 15-Jan-97.

CDPR. 1997. Memo dated 6 June 1997.

CDPR. 1997. Toxicity Testing ofSurface Water Monitored in the San Joaquin River and Sacramento River
Watersheds, Winter 1996-97. CDPR. Jun-97.

CDPR. 1998. SWDB Study 32. Environmental Hazards Assessment Program, Environmental Monitoring
and Pest Management Branch, Department of Pesticide Regulation, Sa. February-98.

CDPR. Preliminary Results ofAcute and Chronic Toxicity Testing ofSurface Water Monitored in the
Sacramento River Watershed. Memorandum, Winter 1998-1999.

CDPR. Surface Water Monitoring in San Joaquin River Watershed. 1996-1997.

CDPR.2000. Surface Water Database (CD-Rom). July, 2000. CalEPA, Department ofPesticide
Regulation.

CDPR.2001. Memo to RWQCB, with a series of web sites to visit. Apr-Ol.

CDPR. Preliminary Results ofAcute and Chronic Toxicity Testing ofSurface Water Monitored in the
Sacramento River Watershed. Memorandum.

CDWR (Department of Water Resources). 1998. Municipal Water Quality Investigation Program.
Aquatic Monitoring and Assessmentfor the Upper Fall River, Memorandum Report. CDWR. May-98.

CDWR. Clear Lake Sampling data (core sampling). Submitted by: County of Lake.

CDWR.2000. Impacts ofthe South Delta Temporary Barriers Project, Year 2000 Operations on
Steelhead, Spring- and Winter-run Chinook Salmon. CDWR. Jan-OO.

Chen, C. W. and Tsai, W. Evaluation ofAlternatives to Meet the Dissolved Oxygen Objectives ofthe Lower
San Joaquin River. San Ramon, CA

Chen, C. W., and Tsai, W. 2000. Rough Loading Calculation for Dissolved Oxygen Sinks in Lower San
Joaquin River. RWQCB. Jan-OO.

Chilcott, J. 2000. Review ofSelenium Concentrations in Wetland Water Supply Channels in the Grassland
Watershed. RWQCB. May-OO.

I 41 '27 September 2001



Connor, V. Diazinon and Chlorpyrifos in Urban Creeks and Sloughs. In prep.

Colusa Co Resource Conservation District. 2000. Sand and Salt Creek Watershed Project: Final Report.
Colusa Co Resource Conservation District. Feb. 2000.

Contra Costa Water District. 1997. Salinity Survey ofthe Contra Costa Canal, Report to DHS. Contra
Costa Water District. 5/30197.

Contra Costa Water District. 1999. Your Drinking Water, Annual Water Quality Report 1999. Contra Costa
Water District

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I·
I
I27 September 200142

Commandatore AM., Herren, Main, Santillan, Connor, Grovhoug, and Horford. 1998. 1997 Compendium
ofWater Quality Investigations in the Sacramento River Watershed, Sacramento-SJ Delta, and SFBay
Area. CDWR

Contra Costa Water District. 1997. Your Drinking Water, Annual Water Quality Report 1997. Contra Costa
Water District.

Coate, AR. 2001. Cover letter to Mr Karkoski, from Coate, AR. East Bay Municipal Utility District. Apr
OJ.

Colusa, City of. 200J. Powell Slough Water Sample Data, 1993-1997. City of Colusa. Mar-OJ.

Colusa, City of. 2001. Report ofWaste Discharge Application for the City ofColusa (Submitted to Kyle
Erickson, CRWQCB). City of Colusa. Mar-OJ.

Clark, S.L., J. Bruns, V. Connor, and Jan. 1998. Metal Concentrations, Loads, and Toxicity Assessment in
the SacramentolSan Joaquin Delta: 1993 - 1995. CVRWQCB

Chilcott, J.E., L.F. Grober, A Vargas, and J.L. Eppinger. 2000. Agricultural Drainage Contribution to
Water Quality in the Grassland Watershed ofWestern Merced County, California: October 1997
September 1999. RWQCB. May-OO.

Chilcott, J.E., L.F. Grober, A Vargas, and J.L. Eppinger. 2000. Water Quality ofthe Lower San Joaquin
Rivers: Lander Avenue to Vernalis October 1997 - September 1998. RWQCB. May-OO.

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Chilcott J.E., L.F. Grober, J.L. Eppinger, and A. Ramirez. 1998. Water Quality ofthe Lower San Joaquin
Rivers: Lander Avenue to Vernalis October 1995 - September 1997 (Water Years 1996-1997). RWQCB.
Dec-98.

Chilcott, I.E., L.F. Grober, J.L. Eppinger, and A. Ramirez.· 1998. Agricultural-Drainage-eontribution to .
Water Quality in the Grassland Watershed ofWestern Merced County, California: October 1995 
September 1997. (Water Years 1996 and 1997). RWQCB. Dec-98.

Contra Costa Water District. 2001. Adverse impacts to CCWD caused by increased salinity and
concentrations oforganic carbon and other constituents ofconcern at CCWD's intakes. Contra Costa
Water District. 5/15101.

Contra Costa Water District. 1998. Your Drinking Water, A Report on the Quality ofYour Tap Water,
Annual Water Quality Report 1998. Contra Costa Water District

Contra Costa Water District. 2001. Municipal water quality investigation, independent data at a variety of
CCWD locations. Contra Costa Water District. 511510J.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Cooke, J., and V. Connor. 1998. Toxicants in Surface Waters ofthe Sacramento River Watershed.
CVRWQCD

Cortright, K.; 1. Deanovic, and D. Hilton. 1998. Sacramento River Watershed Program Toxicity Testing
Results: Quarterly Report October 1997 - December 1997. CVRWQCB, UC Davis Aquatic Toxicology
Laboratory.

Cortright, K., L. Deanovic, and D. Hilton. 1998. Sacramento River Watershed Program Toxicity Testing
Results: Quarterly Report January - February 1998. CVRWQCB, UC Davis Aquatic Toxicology
Laboratory.

Coulston, P.I. 1997. fnteragency Ecological Program for the Sacramento-San Joaquin Estuary: 1993
Annual Report. DWR

CRA (California Resources Agency). 1998. California Watershed Information Technical System - A
Project ofCERES: Geographic Information by Hydrologic Region, Watershed Data and Information for
the lower Feather River Basin. August 21, 1998 (Copyright © 1997).

CRMP (Panoche/Silver Creek Coordinated Resource Management Plan) TRC (Technical Review
Committee). 1996. Draft Water Quality Report. . February 29, 1996.

CRWQCB- CVR (California Regional Water Quality Control Board, Central Valley Region). 1997.
Upper Fall River Water Quality Monitoring. RWQCB. Summer 1997.

CRWQCB- CVR. 1997. Memo: Metal Toxicity To EPA Bioassey Species In Water Samples Collected
Downstream From Keswick Reservoir (1988 - 93). CRWQCB- CVR. Jan 1997.

CRWQCB- CVR. 2000. Clear Lake TMDLfor Mercury Numeric Target Report- Preliminary Draft.
CRWQCB- CVR. Aug-OO.

CRWQCB- CVR. 2000. Selenium TMDLfor Grasslands Marshes. RWQCB

Davis, J.A., M.D. May, G. Ichikawa, and D. Crane. 1998. Contaminant Concentrations in Fishfrom the
Sacramento-San Joaquin Delta and Lower San Joaquin River, 1998. San Francisco Estuary Institute,
Richmond, CA. Sep-98. .

de Vlaming, V., V. Connor, DiGiorgio, Bailey, L. Deanovic, and Hinton. 2000. Journal In Environmental
Toxicology and Chemistry, yol. 19: pp 42-62.

Deanovic,1. 1997. Sacramento-San Joaquin Delta bioassay monitoring report. 1994-1995. Aquatic
toxicity Laboratory, UC Davis.

Deanovic, L. 1998. Sacramento- San Joquin Delta Bioassay Monitoring Report 1994-1995, In Prep.

Deanovic L, K. Cortright, K. Larsen, E. Reyes, H. Bailey, and D. Hinton. 1998. Sacramento-San Joaquin
Delta, Bioassey Monitoring Report: 1994-1995, Second Annual Report to the Central Valley Regional
Water Quality Control Board.

Deanovic L, K. Larson, V. Connor, and D. Hinton. 1998. Sacramento River Watershed Program Toxicity
Testing Results: Quarterly Report January-February 1998. CVRWQCB, UC Davis Aquatic Toxicology
Laboratory

Deanovic L, K. Cortright, K. Larsen, and E. Reyes, Bailey, and Hinton. 1998. Sacramento-San Joaquin
Delta Bioassay Monitoring Report 1994-1995 (Draft). UC Davis Aquatic Toxicology Laboratory

I 43 27 September 2001



Doleman, W. 2001. Various reports in paper form. May-01.

DeltaKeeper. 1998. Pollution Alert, to Louis Pratt, Dairy Discharge- high EC reading. Delta Keeper. 1
Jun-98.

Domagalski J.L., and L. Brown. 1998. National Water Quality Assessment Program-The Sacramento River
Basin. USGS

Domagalski, J.L., D.L. Knifong, P.D. Dileanis, L.R. Brown, J.T. May, V. Connor, and C.N. Alpers. 2000.
Water Quality in the Sacramento River Basin, California.1994-98: Circular 1215. USGS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I27 September 200144

Domagalski, J.L. 2000. Pesticides in Surface Water Measured at Selected Sites in the Sacramento River
Basin. California. 1996-1998. USGS, NAWWA

Domagalski, J.L. 1997. Results ofa Prototype Surface Water Network Design for Pesticides Developedfor
the San Joaquin River Basin, California in Journal ofHydrology. USGS

Deanovic L" D. Hilton, and K. Larson. 1998. Sacramento River Watershed Program Toxicity Testing
Results: Quarterly Report March - May 1998. CVRWQCB, UC Davis Aquatic Toxicology Laboratory

Doleman, W. 2001. Letterfrom Doleman, W to Joe Karkoski. Will Doleman, ACFWS monitoring.
May-01. .

Domagalski, J.L. 1998. Occurrence ofTransportofTotal Mercury and Methyl Mercury in the Sacramento
River Basin. California in Journal of Geochemical Exploration. Jun-98. .

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Deanovic L, K. Cortright, K. Larsen, and Da. 1998. Stockton Fish Kills Associated with Urban Storm
Runoff: The Role ofLow Dissolved Oxygen (Draft) June 1998. CVRWQCD, UC Davis Aquatic Toxicology
Laboratory

DeltaKeeper. Appendix F: Summary Statistics for Monitoring Data: SRWP, USGS NAWQA, Sacramento
River CMP. and City ofRedding.

Domagalski, J.L., P.D. Dileanis, D.L. Knifong, C.M. Munday, J.T. May, B.J. Dawson, J.1. Shelton, and
C.N. Alpers. 2000. Water-Quality Assessment ofthe Sacramento River Basin, Water-Quality, Sediment and
Tissue Chemistry and Biological Data, 1995-1998. USGS- water.wr.usgs.gov/sac nawqa/waterindex.html

Domagalski, J.L., N.M. Dubrovski, and C.R. Kratzer. 1997. Pesticides in the San Joaquin River. CA:
Inputsfrom Dormant Sprayed Orchards. J. ofEnviron. Quality, 26:454-465.

Domagalski, J.L., Knifong, D.L., MacCoy, D.E., Dileanis, P.D., Dawson, BJ., and M.S. Majewski,. 1998.
Water Quality Assessment ofthe Sacramento River Basin, California - Environmental Setting and Study
Design. USGS

Dubrovski, N.M., C.R. Kratzer, L. Brown, J. Gronberg, and K. Burow. 1998. Water Quality in theSan
Joaquin-Tulare Basins. California. 1992-95. USGS: Circular 1159:



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Foe, C. 2000. Progress reportfor CALFED Task 1A: Methyl mercury budgetfor the freshwater side ofthe
Sacramento-San Joaquin Delta Estuary. In Mid-Project Meeting ofthe Scientific Review Committee for
the CALFED Project: An Assessment ofEcological and Human Health I. December 2000.

Foe C., L. Deanovic, and D. Hilton. 1998. Toxicity Identification Evaluations ofOrchard Dormant Spray
Storm Runoff. CVRWCB. Dec-98.

Fox Environmental Management, Archibald & Wallberg. 1997. Aquatic Toxicity and Pesticides in Surface
Waters ofthe Central Valley: Final Report. California Urban Water Agencies

Friends of Deer Creek. 2001. Deer Creek Monitorin Program, Dec 2000- April 2001. Friends of Deer
Creek.

Friends ofDeer Creek. 2001. Letter in response to RWQCB request for information.

Fuji, Ranalli, Aiken, and Bergarnaschi. 1998. Dissolved Organic Carbon Concentrations and
Compositions, and Trihalomethane Formation Potentials in Waters from Agricultural Peat Soils, Sac-SJ
Delta, Ca: Implicationsfor Drinking-Water Quality (Report 98-4147). UGSG, DWR

Ganapathy, C. 1999. Preliminary Results ofAcute and Chronic Toxicity Testing ofSurface Water
Monitored in the Sacramento River Watershed, Winter 1997-98. DPR. 5-Jan-99.

Ganapathy, C. 1999. Preliminary results ofacute and chronic toxicity testing ofsurface water monitored
in the San Joaquin River watershed, winter 1997-98. Memorandum to Don Weaver, Environmental
Monitoring and Pest Management, Department of Pesticide Regulation, Sacramento. January 5, 1999.

Ganapathy, C. 1999. Preliminary results ofacute and chronic toxicity testing ofsurface water monitored
in the San Joaquin River watershed, winter 1998-99. Memorandum to Don Weaver, Environmental
Monitoring and Pest Management, Department of Pesticide Regulation, Sacramento. July 20, 1999.

Ganapathy, C., C. Nordrnark, K. Bennett, A. Bradley, H. Feng, J. Hernandez, and J. White. 1997.
Temporal distribution ofinsecticide residues infour California Rivers. Report EH97-06. Environmental
Hazards Assessment Program, Environmental Monitoring and Pest Management Branch, California
Department of Pesticide Regulation, Sacramento, CA.

Ganguli, P., R.P. Mason, K.E. Abu-saba, R.S. Anderson, and R. Flegal. 2000. Mercury speciation in mine
drainage from the New Idria Quicksilver Mine, California in Environmental Science and Technology.

Goodbred, S. L.,R.J. Gilliom, T.S. Gross, N.P. Denslow, W.L. Bryant, and T.R. Schoeb. 1997.
Reconnaissance of17b-Estradiol, 11-Ketotesterone, Vitellogenin, and Gonad Histopathology in Common
Carp ofUnited States Streams: Potential for Contaminant-Induced Endocrine Disruption.

Grassland Bypass Project Oversight Committee. 1998. Grassland Bypass Project Annual Report.
Grassland Bypass Project Oversight Committee. 12-May-98.

Grassland Bypass Project Oversight Committee. 1999. Project Description and Update. I-Mar-99.

Grassland Bypass Project Oversight Committee. 1999. Grassland Bypass Project. 1-Jun-99.

Grasslands Basin Steering Committee. 1999. Rule Enforcing Selenium Load Allocation and Establishing a
Tradeable Loads Program for Water Year 1999 DRAFT. 6-Jan-99. RWQCB, Grasslands Basin Steering
Committee

Gronberg, J.M., N.M. Dubrovski, Brown, and Burow. 1998. Environmental Setting ofthe San Joaquin
Tulare Basins, California. USGS

I
45 27 September 2001



IEP. IEP Newsletter, VOL 13, NO 4.2000.

IEP. IEP Newsletter, VOL 13, NO 3. 2000.

Jones & Stokes Associates. 2000. Submission ofStockton Regional Water Control Facility Data Collected
for,Fall 1999. Jan-OO.

Holmes R., V. De Vlarning, and C. Foe. 2000. Sources And Concentrations OfDiazinon In The
Sacramento Watershed During The 1994 Orchard Dormant Spray Se;tson. July 2000. CVRWQCB

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

27 September 200146

Jardini R., and 1. Deanovic. 1999. SRWP Toxicity Monitoring & CALFED Fathead Minnow Mortality And
Algae Toxicity Investigation: Sept - Nov 1999. UC Davis Aquatic Toxicity Laboratory. Nov 1999.

Kratzer, C. R. 1997. Transport ofDiazinon in the San Joaquin River Basin, California. USGS National
Water-Quality Assessment Program, open-file report 97-411.

Kern County Water Agency. LEITER and DISK with information in response to the RWQCBs requestfor
information. Apr-O1. Kern County .water Agency

Kern County Neighbors for Quality Aire, Water and Growth. 2001. Public comments on water quality
information. Kern County Neighbors for Quality Aire, Water and Growth. May-01.

Jones, D. 2000. Preliminary results ofacute and chronic toxicity testing ofsurface water monitored in the
San Joaquin River watershed. winter 1999-00. Memorandum to Don Weaver, Environmental Monitoring
and Pest Management, Department ofPesticide Regulation, ~acramento.

Jardini R., and 1. Deanovic. 2000. Sacramento River Watershed Program Toxicity Monitoring and
CALFED Fathead Minnow Mortality and Algae Toxicity Investigation. Mar. 2000. UC Davis - Aquatic
Toxicology Laboratory

Holmes, T., and North State Resources, Inc. 1997. A Study ofthe Habitat Characteristics ofthe Aquatic
Vegetation ofthe Upper Fall River. Final Report. Dec-97.

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List

Hunt J.W., B.S. Anderson, B.M. Phillips, and R.S. Tjee. Agriculture, Ecosystems and Environment:
Patterns ofAquatic Toxicity in an Agriculturally Dominated Coastal Watershed in California. Institute of
Marine Sciences, UC Santa Cruz; Calif. Mar, 1999.

Grover, 1. 2000. Dormant Spray Project Quarterly Report Data Appendix: December 1999 - February
2000. UC Davis Aquatic Toxicology Laboratory. Jun, 2000.

Hilton D.E. 1998. Multiple Stressors in the Sacramento River Watershed. UC Davis Aquatic Toxicology
Laboratory.

Harrington I.M., P. Ode, A. Montalvo, D. Post, and C. A Water Quality Inventory Series: Biological and
Physical/Habitat Assessment ofCalifornia Water Bo.dies; Russian River Index ofBiological Integrity
(RRlBI) for First to Third Order Tributary Streams. May 1999.

Kratzer, C. R. 1998. Pesticides in storm runofffrom agricultural and urban areas in the Tuolumne River
basin in the vicinity ofModesto, California. USGS National Water-Quality Assessment Program, water
resources investigations report 98-4017.

Kratzer, C. R. 1999. Transport ofSediment-Bound Organochlorine Pesticides to the San Joaquin River.
California in Journal ofthe American Water Resources Association. USGS. Aug-99.



I
I
I
I

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Kratzer, C. R. 1999. Transport ofdiazinon in the San Joaquin River Basin. California in Journal of the
American Water Resources Association 35(2): 379-395.

Kratzer, C.R., and Jennifer L. Shelton. 1998. Water QualityAssessment ofthe San Joaquin - Tulare
Basins, California: Analysis ofAvailability Data on Nutrients and Suspended Sediment in Surface Water,
1972 -1990. USGS

Lake, County of. 1997. Scotts Creek Watershed Project (319h) (not enclosed).

I
I

Lake, County of. 1999. Clear Lake Watershed Analysis (205j) (not enclosed).

Lake, County of. 1999. Clear Lake Watershed Assurance (QA) Planfor the Clear Lake Basin Watershed
Assessment (205j) Project (not enclosed).

Lake, County of. Clear Lake Core Data from DWR Clear Lake Sampling Sites.

I
I

Lake, County of. Creek Water Quality Samples/Stream Sampling Datafor Lake County, Ca.

Lake, County of. Lake County 303(d) information: D:\water\lakedatallakedata. mdb.

Lake, County of. Methods and Information about the County Clear Lake Database:
D:\water\lakedatallakedata. mdb Access 97.

I Lake, County of, and Mendocino National Forest. Watershed Analysis Report, Upper Lake Watershed
(only part included).

I
Larry Walker Associates. 1997. Sacramento River Mercury Control Planning Project: Final Project
Report. Sacramento Regional County Sanitation District

I
I

Larry Walker Associates. 1997. Sacramento River Mercury Control Planning Project. March 1997.

Larry Walker Associates. 2000. Sacramento River Watershed Program Annual Monitoring Report: 1998
1999. June 23,2000.

Larry Walker Associates. 2000. Annual Monitoring Report: 1998 - 1999 (Final). SRWP, Larry Walker
Associates. JUN 2000.

I Larry Walker Associates. 2000. Sacramento River Coordinated Monitoring Program. 1999-2000 Annual
Report. SRWP, Larry Walker Associates. Nov 2000.

I
Larsen, K. 1998. Sacramento River Watershed Project Toxicity Monitoring Results: 1997-98. Final
Report. Prepared for the Sacramento Regional County Sanitation District. November 1998.

Larsen K., and L. Deanovic. 1999. Deltakeeper Project Quarterly Report Data Appendix: March - May
1999. UC Davis Aquatic Toxicology Laboratory

Larsen K, and V. Connor. 1998. SRWP: Toxicity Monitoring Results: 1996 - 1997. UC Davis Aquatic
Toxicology Laboratory, CVRWQCB

Larsen, K. 1998. Sacramento River Watershed Program Toxicity Testing Results: 1997-1998. CVRWQCB,
UC Davis Aquatic Toxicology Laboratory

Larsen K., L. Deanovic, and D.E. Hinton. 1999. Cache Creek and Putah Creek Project Quarterly Report
Reference Toxicant Data and Data Appendix: January - March 1999. UC Davis Aquatic Toxicology
Laboratory

27 September 200147

I
I

I
I

I



Lee a.F., and A. Jones-Lee. 1998. Letter to Gary Carlton, Executive Director. CVRWQCBfrom G. Fred
Lee. a.. G. F. Lee & ASSOC. Oct, 1998.

Larsen K., and J. Perez. 2000. Sacramento River Watershed Program Toxicity Testing Data Results
Summary: 1998-99. CVRWQCB. Feb, 2000.

Larsen, S. J., Capa1, and Majewski. 1997. Pesticides in Suiface·Waters:Distribution. T7:ends, and
Governingfactors. Chelsea, Michigan

Lee a.F., and A. Jones-Lee. 1999. "To individuals interested in hazardous chemical bioassumulation in
Putah Creekfish". a. FRED LEE & ASSOC. April, 1999.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I27 September 200148

Majewski, M. 2000. Atmospheric Transport ofPesticides into andfrom an Urban Environment: Project
Update for 1996. Draft Report to the California Department of Pesticide Regulation. 23-Aug-00.

Maccoy, D.E.and J.L. Domagalski. 1999. Trace Elements and Organic Compounds in Streambed
Sediment and Aquatic Biotafor the Sacramento River Basin. California. October and November 1995.
National Water-Quality Assessment Program.

Litton, a.M. 2000. Summary Reportfor: Sediment Oxygen Demand. Sediment Deposition Rates,
Biochemical Oxygen Demand Kinetics. Jan-OO. UOP

Lucas, R. 2000. Report ofDissolved Oxygen Steering Committee to the Central Va//ey R~gional Water
Quality Board. Aug-OO. RWQCB

Lee, a.F. and A. Jones-Lee. 1999. Preliminary report: Conclusions from review ofthe City ofStockton
Urban Stormwater RunoffAquatic Life Toxicity Studies Conducted by the Central Va//ey Regional Water
Quality Control Board. DeltaKeeper. City ofStockton and UCD Aquatic Toxicology Lab. a. FRED LEE
& ASSOC. June 4,1999.

Lee a.F., and A. Jones-Lee. 2000. a. Fred Lee & Assoc Publications On Drinking Water (Various
Studies). a. F. Lee & ASSOC

Lee a.F., and A. Jones - Lee. 1998. Comments on US Department ofHealth and Human Services Public
Health Service, Agencyfor Toxic Substance and Disease Registry. Draft Health Consultation, Fish
Sampling ofPutah Creek (Phase II) for the LEHR National Supeifund Site. a. FRED LEE & ASSOC.
16-Sep-98.

Lawrence Livennore National Laboratory. Report and DISK with information, mailed in response to the
RWQCBs request for information for the 303(d) list.

Lee a.F., and A. Jones-Lee. 1997. Comments on Fo//ow up Sampling and Analysis Guidelines for Fish.
Sediment. and Water Sampling from the Putah Creek Adjacent to the Former Laboratory for Energy
Related Health Research, Davis. CA. Draft 2. dated September 17.1997. Prepared by B Lloyd and ?? a.
F. Lee & Assoc. Oct. 1997.

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List

Miller J., and M. Miller. 2000. Identification OfDiazilion And Chlorpyrifos Toxicity To Ceriodrapnia In
Samples OfSuiface Water Using Antibody - Mediated Chemical - Specific Removal Processes: VOL. I
OF 3: Report And Appendacies. Sept 2000. SWRCB, CALEPA, Aqua - Sciences

Malacha Hydro Limited Partnership. 2000. Much Va//ey Hydroelectric Project: Water Surfacec Records.
Monthly Summary, Pit River/Afterbay H20 quality Averagesfor 1994-1995 to 1997 to 1998. Jun-99.
Malacha Hydro Limited Partnership, provided to the RWQCB in 2000.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

California Regional Water Quality Control Board, Central VaHey Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Montoya, B.L. 1999. Water Quality Assessment ofthe State Water Project, 1996-1997. DWR

Montoya, B.L. 2000. Water Quality Assessment ofthe State Water Project, 1998-99. DWR

Municipal Water Quality Investigations Program. 1999. Compendium ofWater Quality Investigations in
the Sacramento River Watershed, Sacramento-San Joaquin Delta, and San Francisco Bay Area. California
Department ofWater Resources. August 1999.

MWD. 2000. MTBE Survery Results (Data and Memo to Mike Paulucci). MWD. May-DO.

Nordmark, C. 1997. Preliminary Results ofAcute and Chronic Toxicity Testing ofSurface Water
Monitored in the San Joaquin River Watershed, Winter 1996-97. CDPR. 6-Jun-97.

Nordmark, C. 1998. Preliminary results ofacute and chronic toxicity testing ofsurface water monitored
in the Sacramento River watershed, winter 1997-98. Memorandum to Don Weaver, Environmental
Monitoring and Pest Management, Department of Pesticide Regulation, Sacramento. July 31, 1998.

Nordmark, C. 1999. Preliminary Results ofAcute and Chronic Toxicity Testing ofSurface Water
Monitored in the Sacramento River Watershed, Winter 1998-99. CDPR. 26-May-99.

Nordmark, C., K.P. Bennett, H. Feng, J. Hernandez, P. Lee. 1998. Occurrence ofAquatic Toxicity and
Dormant-Spray Pesticide Detections in the Sacramento River Watershed, Winter 1996-97. CDPR. Feb-98.

Nordmark C.E., K.P. Bennett, H. Feng, and J.Hernandez. 1999. Memorandum to Don Weaver, Preliminary
Results ofAcute and Chronic Toxicity Testing ofSurface Water Monitored in The Sacramento River
Watershed, Winter 1998-99. CDPR. May-99.

Novartis Crop Protection, Inc. 1997. An Ecological Risk Assessment ofDiazinon in the Sacramento and
San Joaquin River Basins. Novartis Crop Protection, Inc. , Greensboro, NC, Environmental and Public
Affairs Department. Oct-97.

Oakhurst WWTF. 1999. WDR Order No. 99-052, Madera County Maintenance District No 22A, Oakhurst
WWFT, Madera County. RWQCB

Po1etika, N.N., and Robb, C.K. 1998. Monitoring Study to Charactorize Chlorpyrifos Concentration
Patterns and Ecological Risk in an Agriculturally Dominated Tributary ofthe San Joaquin River. Dow
AgroSciences. Nov-98.

Po1etika, N.N., and Robb, C.K. 1999. A Monitoring Study to Characterize Chlorpyrifos Concentration
Patterns and Ecological Risk in an Agriculturally Dominated Tributary ofthe San Joaquin River: Part 2.
Dow AgroSciences LLC. Dec-99.

Redding, City of. 2001. Data Set: Ca, Cu. and Zn in Sacramento River' (graphs and data). City of
Redding. 5/14/01.

Reuter, J.E. , D.G. Slotton, S. M. Ayers, and C.R. Goldman. 2000. Mercury Distribution in the Sediment
and Biota ofDavis Creek and Davis Creek Reservoir - McLaughlin Gold Mine Project, Yolo County, CA ..
Aug-DO.

Reyes E., H. Bailey, D. Hinton, V. Connor. 1998. The Role Of Microorganisms and Zinc In the
Cerodaphnia Morality Observed in Sacramento River Bioassay in VM Medicine and Epidemiology

Ross' 1., R. Stein, J. Hsu, J. White, and K. Hefner. 2000. Insecticide Concetrations in the San Joaquin
Ri~er Watershed, California Summer 1991 and 1992. DPR. AUG 2000.

I
49 27 September 2001



California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303{d) List
Roth, J. 1997. Letter to Gary Carlton from Julie Roth. Oct. 1997. DSCSOC

Roth, 1. 1998. Letter to William Taylor. PhD, Agencyfor Toxic Substance and Disease Registry. from Julie
Roth. Sept. 1998. DSCSOC

Roth, J. 2000. Letter to Mr. and Mrs. Corsellafrom Julie Roth. Feb. 2000. DSCSOC

Roth, J. 2001. Cover letter to Joe Karkoskifrom Julie Roth. April 2001. DSCSOC

Roth D.A., H.E. Taylor, J. Domagalski, and P. Dileanis. 1998. Distribution ofInorganic Mercury in
Sacramento River Water and Sediment.

Sacramento, City of. 2000. Toxicity ofArcade Creek Stormwater to Ceriodaphnia dubia.

San Joaquin River Exchange, Contractors Water Authority. Special Issue Exchange Perspective:
Unreasonable Water Quality Standards Proposed (and letter preface).

SFEI. 1997. San Francisco Estuary Regional Monitoring Program for Trace Substances: 1996 Annual
Report. San Francisco Estuary Institute. Richmond, CA. December-97. '

SFEI. 1999. San Francisco Estuary Regional Monitoring Program for Trace Substances: 1997 Annual
Report. San Francisco Estuary Institute, Richmond, CA. June-99.

SFEI. 1999. Annual Monitoring Report: San Francisco Estuary Regional Monitoring Program fo;- Toxic
Substances. Report. Chapter 8. http;//www.sfei.org/~p/1997/

I
I
I
I
I
I
I
I
I

SFEI. 2000. Contaminant Concentrations in Fishfrom the Sac-SJ Delta and Lower SJR. 1998. Sep-OO.

South Yuba River Citizens' League. 2001. Letter of recommendations from SYRCL in response to the
RWQCBs requestfor informationfor the 303(d) list. Aug-OO. South Yuba River Citizens' League

SFEP (SF Estuary Project)/CALFED. 2000. State ofthe Estuary 2000. Restoration Primer, SF Bay-Sac-SJ
Delta Estuary. '

State Water Resources Control Board (SWRCB). Consolidated Toxic Hot Spots Cleanup Plan. Volume
IT: Regional Cleanup Plans. 1999.

I
I
I
I
I
I
I
I
I
I27 September 200150

Sierra Nevada Alliance. 2001. Disklletter ofinformation in response to the RWQCBs request for
information for the 303(d) list.

SFEI. Grassland Bypass Project, monthly monitoring reportfrom October 1996 to February 2001.
http://www.sfei.org/grassland/reports/gbppdfs.htm.

Steensen, Chilcott, Grober, Eppinger, and Ranirez. 1998. Compilation ofElectrical Conductivity. Boron,
and Selenium Water Quality Data for the Grassland Watershed and SJR. May 1985- September J995.
RWQCB. Feb, 1998.

Stockton, City of. 1997. NPDES, Ambient Water Quality Monitoring Program: Results ofsampling Sutter
Basin agricultural drain for suspected phenoXy compounds. City of Stockton, Sutter County Department of
Agriculture. Sutter CO,unty Department of Agriculture (personal communication). June 26, 1997.

South Yuba River Citizens' League. Water Monitoring Quality Assurance Project Plan (and letter
summary). Aug-OO. South Yuba River Citizens' League



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
Tetra Tech, Inc. 1998. Analysis ofSedimentation and Action Plan Developmentfor the Upper Fall River,
Shasta County. California (for Fall River Resources Conservation District). May 1998.

Thibeau, D. 1997. Quality Assurance Project Plan (Category lII) Clear Lake Basin Watershed
Assessment.

Thomas, C., and T. Maurer. 1999. Contaminant Concentrations in Water Samples from Selected Sites on
the San Joaquine River National Wildlife Refuge. USFW. Nov-99.

Thompson B., R. Hoenicke, J. Davis, and A. Gunther. 2000. An Overview OfContaminant-Related Issues
Identified by Monitoring in San Francisco Bay. San Francisxo Estuary Regional Monitoring Program.

Tierney D., J. Giddings, 1. Hall, Ke. An Ecological Risk Assessment ofDiazinonin the Sacramento and
San Joaquin River Basins. Novartis Crop Production, Inc.

Tomko, J. 1. and K.M. Russick. 2000. Evaluation ofEffects ofExisting Diazinon and Chlorpyrifos Levels
Within Arcade Creek in Sacramento, CA. Report to the Sacramento Area Stormwater Permittees.
September 2000

Truong P., and S. Dabney. 2000. Cache Creek Pollution Solution Forum. Agricultural Research Service of
USDA. May 2000.

UC Davis (UCD), Division of Environmental Studies. 1997. Cache Creek Watershed Preliminary Mercury
Assessment, Using Benthic Macro-Invertebrates. CVRWQCB

UCD, Aquatic Toxicology Laboratory. 1999. Toxicity ofurban runoffin Modesto, California. May 25,
1999. SWDB study 49

USDHHS-ATSDR (US Department of Health and Human Services, Agency for Toxic Substances and
Disease Registry). 1997. Health Consultation. Fish Sampling in Putah Creek 1996, Laboratory for
Energy-Related Health Research, Davis, California dated April 4, 1997. Agency for Toxic Substance and
Disease Registry. April, 1997.

USDHHS-ATSDR. 1998. Health Consultation. Fish Sampling in Putah Creek 1996, Laboratory for
Energy-Related Health Research, Davis. California dated September 17, 1998. Agency for Toxic
Substance and Disease Registry. Sept. 1998.

USEPA (US Environmental Protection Agency (Office of Standards and Permits)). 1997. Chlorpyrifos and
Diazinon Contamination ofSurface Waters to EPA Region IX. EPA Office of Standards and Permits. July
1997.

USEPA (Office of Water, Office of Science and Technology). 1999. 1999 Update ofAmbient Water
Quality Criteria for Ammonia. Dec, 1999. USEPA

USGS. 1998. Occurrence and Distribution ofDissolved Pesticides in the San Joaquin River Basin,
California.

USGS. 1998. Water Quality in the San Joaquin-Tulare Basins: California 1992-95.

USGS. 2000. Pesticides in Surface Water Measured at Select Sites in the Sacramento River Basin,
California. 1996-1998. Water-Resources Investigations Report 00-4203.

USGS. 2000. Metals Transport in the Scramento River. CA. 1996 - 97. Vol 1: Interpretation ofMetals
Loads.

I
51 27 September 2001



vanderVeen, J. Report ofStorm Drain Data Fall/Winter of99/00. Friends ofDeer Creek.

Walker, W.J. 1997. Notice ofEmergency Remediation Measures Preliminary Report. SECOR Internation,
Inc. Jan-97.

Vorster, A. 1990. Water Quality Problems Associated with Operation ofPardee and Camanche Reservoir.
July 1990 (faxed). SWRCB.

William Abbott and Assoc. 1997. Letter to 'Greg Vaughn, CVRWQCB, Re; Notice ofEmergency
Remediation Measures Gwin Mine, Calaveras County, California. Jan-97.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I27 September 200152

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List
USGS-NAWQA (National Water Quality Association). Water-Quality Assessment ofthe Sacramento River
Basin, California: Water-Quality, Sediment and Tissue Chemistry, and Biological Data, 1995-1998,
Sacramento River Trace Metals Study. (htt;p://ca.water.usgs.gov/sac nawga/sacmetals.htmll

Yuba City, City of. 2001. Report Preparedfor Water Treatment Plant. 5/7/01.



I
I .
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Draft Staff Report on Recommended
Changes to California's Clean Water Act

Section 303(d) List

Appendix A

Numeric Criteria Fact Sheets



Table of Contents

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List - Appendix A

A Appendix - Numeric Criteria Fact Sheets : 2
A.l Mercury Numeric ~riteria Fact Sheet.. ~ 2

A.l.l , Introduction 2
A.l.2 Applicable Beneficial Uses : 2
A.1.3 Applicable Water Quality Objectives ~ 3
A.l.4 Numeric Criteria Used 4
A.l.S ·Data.Interpretation ; 5

A.2 Metals Numeric Criteria Fact Sheet. 6
A.2.1 Introduction 6
A.2.2 . Applicable Beneficial Uses 6
A.2.3 Applicable Water Quality Objectives 7
A.2.4 Numeric Criteria Used 8
A.2.'S Data Interpretation ; 10

A.3 Pathogen Numeric Criteria Fact Sheet.. 11
A.3.1 . Introduction 11
A.3.2 Applicable Beneficial Uses 11
A.3.3 Applicable Water Quality Objectives 12
A.3.4 Numeric Criteria Used 13
A.3.S Data Interpretation 14

AA Pesticide Numeric Criteria Fact Sheet 14
A.4.1 Introduction ; 14
AA.2 Applicable Beneficial Uses 14
AA.3 Applicable Water Quality Objectives IS
A.4.4 Numeric Criteria Used : 18
A.4.S Data Interpretation 24

A-I 27 September 2001

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



A.I.l Introduction

A.I.2 Applicable Beneficial Uses

A.l Mercury Numeric Criteria Fact Sheet

A Appendix - Numeric Criteria Fact Sheets

27 September 2001A-2

Warm Freshwater 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.

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

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

Regional Board staff developed "Fact Sheets" to describe the criteria used to interpret
data for certain categories ofpollutants. The Numeric Criteria Fact Sheets were
developed for pollutants for which the Regional Board had a significant amount of
infonnation. For a category of pollutant, the Numeric Criteria Fact Sheets identify the
beneficial uses that are likely impacted, the water quality objectives that are relevant to
that pollutant, the criteria used to assess attainment of the water quality objectives, and a
general description ofhow data were interpreted. Numeric Criteria Fact Sheets were
developed for mercury, metals, pathogens, and pesticides.

Cold Freshwater 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.
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This fact sheet describes the basis for the Regional Board staff s evaluation of mercury
infonnation available for surface waters within the Central Valley region. The applicable
beneficial uses and water quality objectives are described (as identified in the Regional
Board's Basin Plan), the criteria used to interpret narrative water quality objectives are
identified, and a summary of how data are generally evaluated relative to those criteria is
provided.

The following beneficial uses will most often apply in the evaluation ofpotential mercury
impacts in surface waters (from pages II-I and II-2 of the Basin Plan).
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Under the heading of Chemical Constituents:

Under the heading of Toxicity:

A.1.3 .Applicable Water Quality Objectives

The following narrative objectives potentially apply in the evaluation ofmercury impacts
in surface waters under the heading of toxicity :from Section ill of the Basin Plan:
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The narrative water quality objective for toxicity in the Basin Plan states, in part,
"All waters shall be maintained :free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic
life." The narrative toxicity objective further states that "The Regional Water
Board will also consider ... numerical criteria and guidelines for toxic substances
developed by the State Water Board, the California Office ofEnvironinental
Health Hazard Assessment, the California Department ofHealth Services, the
U.S. Food and Drug Administration, the National Academy of Sciences, the
USEPA, and other appropriate organizations to evaluate compliance with this
objective." (CVRWQCB, 1998)

Water Contact Recreation (REC-I) - Uses ofwater for recreational activities
involving body contact with water, where ingestion ofwater 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.

Waters shall not contain chemical constituents in concentrations that adversely
affect beneficial uses. At a minimum, water designated for use as domestic or
municipal supply (MUN) shall not contain concentrations of chemical constituents
in excess of the maximum contaminant levels (MCLs) specified in the following
provisions of Title 22 ofthe Califomia Code ofRegulations, which are incorporated
by reference into this plan: Tables 64431-A (Inorganic Chemicals) and 64431-B
(Fluoride) of Section 64431, Table 64444-A (Organic' Chemicals) of Section 64444,
and Tables 64449-A (Secondary Maximum Contaminant Levels-Consumer
Acceptance Limits) and 64449-B (Secondary Maximum Contaminant Levels
Ranges) of Section 64449. This incorporation-by-reference is prospective,
inclUding future changes to the incorporated provisions as the changes take effect.

Wildlife Habitat (WILD) - Uses ofwater that support terrestrial or wetland
ecosystems including, but not limited to, preservation and enhancement of
terrestrial habitats or wetlands, vegetation, wildlife (e.g., mammals, birds, reptiles,
amphibians, invertebrates), or wildlife water and food sources.
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A.1.4 Numeric Criteria Used
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The USEPA recently established a criterion of 0.3 ppm methylmercury in the edible
portions offish for protection ofhuman health (USEPA, 2001). For 303(d) fact sheet
development, USEPA's criterion of 0.3 ppm is applied. This criterion is the most
conservative and the most recently established.

Various government entities have developed numeric criteria for mercury in fish tissue
and water for both human health and wildlife protection. The following describes some
of the criteria that could be used to interpret the Regional Board's narrative toxicity water
quality objective.
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The United States Food and Drug Administration (USFDA) action level for fish tissue of
1.0 ppm (USFDA, 1984) applies to the edible portion of commercially caught freshwater
and marine fish for the protection of human health. Action levels are health-based
advisory levels for chemicals for which primary maximum contaminant levels (MCLs)
have not been adopted.

In 'addition to the narrative toxicity objective, the USEPA promulgated numeric water
quality standards as part of the California Toxic Rule (CTR) in April 2000 (USEPA,
2000b). The CTR criterion of 0.05 ~g/L (50 ng/L) total recoverable mercury protects
humans from exposure to mercury in drinking water and contaminated fish. The standard
is enforceable for all waters with a municipal and domestic water supply and/or any
aquatic beneficial use designation. The federal rule did not specify duration or frequency
terms; however, researchers have previously employed a 30-day averaging interval with
an allowable exceedance frequency of once every three years for protection of human
health, which is recommended for this effort (Marshack, personal communication).

Mercury in Surface Water
The USEPA and the California Department of Health Services determined that a MCL of
2.0 micrograms per liter (~g/L) (2,000 ng/L) be established for mercury in drinking water
(Marshack, 2000). The CTR criterion, which also applies to mercury in surface waters, is
discussed above.

Mercury in Fish Tissue
The National Academy of Sciences (NAS) numeric mercury guideline of 0.5 ~g/g (parts
per million [ppm]) (NAS, 1973) applies to whole, freshwater fish and marine shellfish.
The NAS criterion was developed for the purpose of wildlife protection. The USEPA has
also established wildlife criteria for the Great Lakes Water Quality Initiative
(USEPA, 1995) and the Mercury Study Report to Congress (USEPA, 1997a). These
USEPA criteria suggest that a range of mercury in fish tissue of 0.08 ppm (trophic level 3
[TL3] fish) to 0.35 ppm (trophic level 4 [TL4] fish) should be protective of wildlife.
Because wildlife generally consume lower trophic level (and smaller) fish, the human
health and wildlife criteria are not directly comparable.
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All available criteria are summarized in Table A-I.

A.I.5 Data Interpretation

Exceptions to the general approach for evaluating mercury in fish tissue are described in
the specific fact sheets.

California Regional Water Quality Control Board, Central Valley Region
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This approach may be conservative because people may eat a mix of trophic level 3 and 4
fish. In contrast to the potentially conservative approach ·of considering only trophic
level 4 fish, the USEPA default consumption rate may not be representative of fishing
populations in Central Valley waters (i.e consumption rates may be higher in the Central
Valley). Staff calculated a weighted average based on the number of fish in the
composite sample analyzed.

Mercury in Fish Tissue.
The mercury criterion for fish tissue derived by USEPA is based on an average allowable
intake ofmercury by humans per day and an average consumption rate. The criterion is
based on human consumption and accumulation ofmercury over time. Mercury tends to
accumulate in fish that are at top trophic levels and concentrations typically increase with
fish age and size. When evaluating mercury fish tissue data, staff compared the average
mercury concentrations in fish tissue samples of top trophic lev~l fish (trophic level 4 fish
- including mostly bass and catfish) to the USEPA huinan health criterion of
0.3 mg/kg (ppm). Average concentrations ofmercury in trophic level 3 fish (e.g., trout,
suckers, carp, and pikerninnow) were evaluated when there were limited data for trophic
level 4 fish.

Table A-I. Mercury Criteria
Aeency He in fish tissue (me/ke) He in Surface Water (JtelL)
USEPA Criterion, Methyl 0.3
Mercury
NAS Guideline for Wildlife 0.5
Protection
USFDA Action Level for

1.0Human Consumption
CDHS & USEPA Primary

2MCL (inorganic Hg)
USEPA CTR Human Health-
(Drinking Water & Aquatic

0.05Organism Consumption-
inorganic mercury)



A.2 Metals Numeric Criteria Fact Sheet

A.2.2 Applicable Beneficial Uses

A.2.t Introduction
o

The following beneficial uses will most often apply in the evaluation ofpotential metals
impact in surface waters (from pages IT-I and IT-2 of the Basin Plan).
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Municipal and Domestic Supply (MUN) - Uses ofwater for community,
military, or individual water supply systems including, but not limited to, drinking
water supply.

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

Cold Freshwater 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.

Mercury in Surface Water
In contrast to fish tissue data, data from water samples are location and time specific. An
initial screening of available water quality data was performed by determining whether a
minimum often water samples was available and whether there was a minimum of two
exceedances of the CTRcriterion of 0.05 Ilg/L. If the minimum amount of data were
available, staff then performed a more intensive review ofthe available data to determine
whether the CTR criterion was being attained. Staff considered the eTR exceedance
frequency of once every three years when evaluating the data.

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

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act
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This fact sheet describes the Regional Board staff s evaluation ofmetals information
available for surface waters within the Central Valley Region. The applicable beneficial
uses and water quality objectives are described (as identified in the Regional Board's
Basin Plan), the criteria used to interpret narrative water quality objectives are identified,
and a summary ofhow data are generally evaluated relative to those criteria given.
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Under the heading of Chemical Constituents:

Under the heading ofToxicity:

A.2.3 . Applicable Water Quality Objectives

The following narrative objectives potentially apply in the evaluation ofmetals impact in
surface waters under the heading of toxicity from Section III of the Basin Plan:
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The narrative water quality objective for toxicity in the Basin Plan states, in part,
"All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic
life." The narrative toxicity objective further states that "The Regional Water
Board will also consider ... numerical criteria and guidelines for toxic substances
developed by the State Water Board, the California Office ofEnvironmental Health
Hazard Assessment, the California Department ofHealth Services, the U.S. Food
and Drug Administration, the National Academy of Sciences, the USEPA, and

Water Contact Recreation (REC-!) - Uses of water for recreational activities
involving body contact with water, where ingestion ofwater 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.

Wildlife Habitat (WILD) - Uses ofwater that support terrestrial or wetland
ecosystems ill-eluding, but not limited to, preservation and enhancement of
terrestrial habitats or wetlands, vegetation, wildlife (e.g., mammals, birds, ~ptiles,

. amphibians, invertebrates), or wildlife water and food sources..

Warm Freshwater Habitat (WARM) - Uses ofwater that support wann water
ecosystems including, but not limited to, preservation or enhancement of aquatic
habitats, vegetation, fish, or wildlife, including invertebrates.

Waters shall not contain chemical constituents in concentrations that adversely
affect beneficial uses. At a minimum, water designated for use as domestic or
municipal supply (MUN) shall not contain concentrations of chemical constituents
in excess of the maximum contaminant levels (MCLs) specified in the following
provisions of Title 22 of the California Code ofRegulations, which are incorporated
by reference into this plan: Tables 64431-A (Inorganic Chemicals) and 64431-B
(Fluoride) of Section 64431, Table 64444-A (Organic Chemicals) of Section 64444,
and Tables 64449-A (Secondary Maximum Contaminant Levels-Consumer
Acceptance Limits) and 64449-B (Secondary Maximum Contaminant Levels
Ranges) of Section 64449. This incorporation-by-reference is prospective,
including future changes to the incorporated provisions as the changes take effect.

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act
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A.2.4 Numeric Criteria Used

other appropriate organizations to evaluate compliance with this objective."
(CVRWQCB, 1998)

The Food and Agriculture Organization of the United Nations published Water Quality
for Agriculture in 1985, which contains criteria protective of agricultural uses of water.

In addition to the narrative toxicity objective, the USEPA promulgated numeric water
quality standards as part of the California Toxic Rule (CTR) in April 2000 (USEPA,
2000b). The applicable CTR criteria are described in Table A-2 below.

27 September 2001A-8

Department of Realth Services (DRS) and United States Environmental Protection
Agency (USEPA) develop Maximum Contaminant Levels (MCLs) as part of their
drinking water standards. Primary MCLs are derived from health-based criteria (e.g.,
cancer risk) and secondary MCLs are derived from human welfare considerations (e.g.,
t~te, odor, and laundry staining). Primary and secondary MCLs can be applied to both
surface and groundwater and may be used to interpret narrative objectives to prohibit
toxicity in drinking water.

The California Water Code and Section 303 of the Clean Water Act requires the
preparation and adoption of a Basin Plan. The Basin Plan identifies the beneficial uses of
navigable waters and provides water quality objectives based on those uses. Since
federal law defmes the combination of beneficial uses and water quality objectives as
water quality standards, the Basin Plan is a regulatory reference for meeting the state and
federal requirements for water quality control. Metals objectives provided in the Basin
Plan are based on a water hardness of 40 mg/L (as CaC03). The Basin Plan also contains
equations to derive objectives for hardness other than 40 mg/L.

California Regional Water Quality Control Board, Central Valley Region
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Several numeric criteria have been developed by state and federal agencies to assess
surface water impairment by metals toxicity. The following describes some of the
criteria that could be used to interpret the Regional Board's narrative water quality
objectives. For waters with both drinking water and aquatic life beneficial uses, the most
stringent criterion was applied.

The California Toxics Rule (CTR) was promulgated in April 2000 when USEPA
developed water quality criteria for priority toxic pollutants in California's inland surface
waters (USEPA, 2000). Together the CTR criteria and the Basin Plan beneficial uses are
applied to water quality standards. All CTR metals criteria presented in Table A-2 are
based on 40 mg/L hardness (as CaC03). Since the continuous and maximum criteria vary
with hardness, the CTR provides equations to derive the adjusted criteria for water
samples with a hardness other than 40 mg/L.
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All applicable water quality objectives and numeric criteria are summarized in Table A-2.
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Regional Board staff did not use the aluminum 4-day average recommended criterion
published by USEPA. In a recent document that included corrections to a number of
criteria developed by USEPA, the following footnote was included for the aluminum 4
day average criterion:

Regional Board staff did not apply the secondary MCL for iron in its evaluation of iron
water quality data. Regional Board staffwill be developing a proposed drinking water
policy for Central Valley waters. That policy will identify both the relevant drinking
water criteria as well as the appropriate point of application of those criteria. For this
reason, Regional Board staffbelieves that additions to the 303(d) list based on
exceedance of the iron secondary MCL would be premature. Regional Board staff did
apply the site-specific iron water quality objective identified in the Basin Plan in the
evaluation of iron water quality data.
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Based on the significant qualifications associated with the aluminum 4-day average
criteria, Regional Board staffbelieves that site specific'evaluation ofpotential chronic
effects ofaluminum are necessary prior to making a determination to add waters to the
303(d) list based on chronic" aluminum impairment. Central Valley waters in general do
not have the combination of low pH and hardness that the toxicity test had, upon which
the criterion was based. Additionally, a portion of the aluminum observed in Central
Valley waters is likely to be associated with clay particles, which, as stated by USEPA,
may be less toxic than aluminum associated with aluminum hydroxide. Regional Board
staff did apply the acute aluminum criterion, because USEPA did not make a sin-iilar
qualification regarding the applicability of the acute criterion.

"There are three major reasons why the use of Water-Effect Ratios might be appropriate. (1) The
value of 87 J,lg/l is based on a toxicity test with the striped bass in water with pH= 6.5-6.6 and
hardness <10 mg/L. Data in "Aluminum Water-Effect Ratio for the 3M Plant Effluent Discharge,
Middleway, West Virginia" (May 1994) indicate that aluminum is substantially less toxic at
higher pH and hardness, but the effects ofpH and hardness are not well quantified at this time. (2)
In tests with the brook trout at low pH and hardness, effects increased with increasing
concentrations of total aluminum even though the concentration of dissolved aluminum was
constant, indicating that total recoverable is a more appropriate measurement than dissolved, at
least when particulate aluminum is primarily aluminum hydroxide particles. In surface waters,
however, the total recoverable procedure might measure aluminum associated with clay particles,
which might be less toxic than aluminum associated with aluminum hydroxide. (3) EPA is aware
offield data indicating that many high quality waters in the U.S. contain more than 87 J,lg
"aluminunilL, when either total recoverable or dissolved is measured."
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Table A-2. Metals Criteria (l1i!fL)

Chemical Constituents CTR Criteria
Freshwater Aquatl( Freshwater Aquatic Human Health-

AgWater Numeric Life 4-Day Avg Life I-Hr Avg (Drinking Water &
Primary Secondary Quality Obje(tlve Concentration Con(entratlon Aquatic Organism

Metal MCL MCL Goals (Basin Plan) (DIssolved) (DIssolved) Consumntlon)

AI 1000' 200' 5000 87~b 750
As 50" 100 10' 150 340
Cd 5 10 0.22 " J.l 1.6
Cu 1300'" 1000' 200 5.6",10' 4.1 5.7 1300
Fe 300"; 5000 300' 1000.8

Pb 15 '.' 5000 0.92 24
Mn 50' 200 50'
Ni 100' 200 24 220 610
Zn 5000' 2000 100',16" 54 54 9100
pH 6.5-8.5 6.5-8.5 ' 6.5-9.0 8

a California Department of Health Services criterion
b U.S. Environmental Protection Agency criterion
c Applies only to Sacramento River from Keswick Dam to the I Street Bridge at City of Sacramento; American River from

Folsom Dam to the Sacramento River; Folsom Lake; and the Sacramento-San Joaquin Delta expressed as a dissolved
concentration.

d Applies only to Sacramento River and its tributaries above State Hwy 32 bridge at Hamilton City
e Or a change of0.5, Goose Lake criteria range 7.5-9.5
f Total recoverable concentration. USEPA National Recommended Ambient Water Quality Criteria; CTR and NTR values

have not been promulgated.
g Instantaneous maximum. National Ambient Water Quality Criteria, not CTR value.
h Not used in evaluation of aluminum data. See discussion in main text above.

Not used in evaluation of iron data. See discussion main text above.

A.2.5 Data Interpretation

Data from water samples are both location and time specific. In recognition of the
discrete nature of water quality sample results, Regional Board staff considered the
following factors in reviewing available data: 1) total number of samples collected;
2) total number of exceedances of criteria; 3) magnitude of exceedances of criteria; and
4) frequency of exceedance of criteria. An initial screening of available water quality
data was performed by determining whether a minimum often water samples was
available and whether there was a minimum of two exceedances. If the minimum
amount of data were available, staff then performed a more intensive review of the
available data to determine whether the applicable criteria were being attained. Staff
considered the CTR exceedance frequency of once every three years when evaluating the
data.

If exceedances appeared to occur infrequently (e.g., less than once every three years),
then no recommendation for listing was made. In evaluating exceedances of chronic
water quality criteria (often expressed as a four-day average), data over consecutive days
were often not available. Regional Board staff evaluated the available data to determine
whether exceedance ,Of the chronic criteria could be inferred based on the magnitude of
the exceedance or based on data collected prior to and after the data point being
evaluated. A significant exceedance of a chronic criterion on a single day (e.g. by a
factor of 4) would imply exceedance of the 4-day average criterion. Exceedance of the

I
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A.3.t Introduction

A.3.2 Applicable Beneficial Uses

A.3 Pathogen Numeric Criteria Fact Sheet

chronic criteria over successive (although non-consecutive) sampling events would also
imply exceedance of the criteria.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

27 September 2001A-ll

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.

The extent of impairment is based on the .location of samples and evidence of relevant
metal sources. The extent of impairment would be minimally defmed as the distance
between sampling points atwhich exceedances of criteria were found. Land use
information, and the relative location ofpotential dilution flows were also considered in
identifying the extent of impairment.

California Regional'Water Quality Control Board, Central Valley Region
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In general, waters were listed as impaired due to a particular metal when the available
information indicated that the criteria would likely be exceeded on a periodic basis (i.e.,
the exceedance is not a unique event). A few data points with consistent (and/or
substantial) exceedances could provide evidence of impairment in one case, whereas,
more data points would be needed in another instance in which infrequent exceedances
occurred. A specific description of how data were interpreted is contained in the fact
sheets for each 303(d) list recommendation.

If available water quality data did not indicate exceedances of criteria, if few data points
were available (e.g., less than 10 sampling events), or if an exceedance appeared to be a
unique event, no recommendation for adding the water and pollutant to the 303(d) list
was made. In some cases, the information available indicated that there may be an
impairment, but not enough data were available to indicate that the exceedances occurred
on a periodic basis. for those waters, a recommendation for further assessment is made.

This fact sheet describes the basis for the Regional Board's evaluation ofpathogen
information available for surface waters within the Central Valley Region. The
applicable beneficial uses and water quality objectives are described (as identified in the
Regional Board's Basin Plan), the criteria used to interpret narrative water quality
objectives are identified, and a summary of how data is generally evaluated relative to
those criteria is given.

The following beneficial uses will most often apply in the evaluation ofpotential
pathogen impacts in surface waters (from pages IT-I and IT-2 of the Basin Plan):



A.3.3 Applicable Water Quality Objectives

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

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

California Regional Water Quality Control Board, Central Valley Region
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Water Contact Recreation (REC-I) - 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.

For Folsom Lake (50), the fecal coliform concentration based on a minimum of
not less than five samples for any 30-day period, shall not exceed a geometric
mean of1001100 ml, nor shall more than ten percent ofthe total number of
samples taken during any 30-day period exceed 2001100 mI. "

The most sensitive beneficial use for pathogen impairment is contact recreation. The
Basin Plan contains a specific objective for fecal coliform bacteria. (CRWQCB-CVR,
1998; http://www.swrcb.ca.gov/rwgcb5/bsnplnab.pdf.). The Basin Plan states, "In waters
designated for contact recreation (REC-1), the fecal coliform concentration based on a
minimum of not less than five samples for any 30-day period shall not exceed a
geometric mean of200/100 ml, nor shall more than ten percent of the total number of
samples taken during any 30-day period exceed 400/100 ml.

In addition to the specific Basin Plan objective for bacteria the narrative toxicity
objective also is applicable. The narrative toxicity objective in the Basin Plan states, in
part, "All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states the " the Regional Water Board will also
consider. ..numerical criteria and guidelines developed by the State Water Board, the
California Office of Environmental Health Hazard Assessment, the California
Department of Health Services ...the U.S. Environmental Protection Agency, and other
organizations to evaluate compliance with this objective."
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A.3.4 Numeric Criteria Used

Table A-3. Bacteria Water Quality Standards
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1. The geometric mean and the log mean statistical methods are equivalent for non-zero, positive data sets.
2. Draft guidelines for posting/closure of freshwater beaches DBS, July 2000.
3. Single sample values for posting/closing beaches are statistically derived. The values presented in the
tables are for "designated bathing beach" areas. Less restrictive numbers may be calculated for areas with
lower frequency of contact recreational use. (USEPA 1986)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

27 September 2001A-13

Pathogen guidelines and criteria have been developed for the protection ofhuman health
by the California Department ofRealth Services (DRS) (Title 17 California Code of
Regulation section 7958).' DRS has also published draft guidelines for posting/closure of
freshwater beaches DRS, July 2000
http://www.dhs.ca.gov/ps/ddwem/beaches/freshwater.htm). USEPA has also issued
criteria for bacteria (Ambient Water Quality Criteria for Bacteria (USEPA, 1986)).
USEPA has requested that states adopt E. coli and enterococci indicators, rather than total
or fecal coliforms by federal fiscal year 2003. The recommendation is based on studies
that indicate that E. coli and enterococci show astrong correlation between swimming
associated illness and the microbiological quality of the waters used by recreational
bathers (USEPA, 1986).

California Department of Health Services Standards
Criteria are expressed as Most Probable Number (MPN) per 100 milliliters

Total
Coliform Fecal Coliform enterococcus E. coli

30 day log mean1 1,000 200 35 126"

Single Sample, 10,000 400 104/ 6t<l 235 Z

USEPA Standards
Criteria are expressed as Most Probable Number (MPN) per,lOO milliliters

Total
Coliform Fecal Coliform enterococcus E. coli

30 day geometric 33 126
meant
Sinele SampleJ 61 235

CVRWQCB Basin Plan Criteria
Criteria are expressed as Most Probable Number (MPN) per 100 milliliters

30 day 200
10% of the 400
samples shall not
exceed



A.4.I Introduction

A.4 Pesticide Numeric Criteria Fact Sheet

A.3.5 Data Interpretation

A.4.2 Applicable Beneficial Uses
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Water Contact Recreation (REC-I) - Uses ofwater for recreational activities
involving body contact with water, where ingestion ofwater is reasonably
possible. These uses include, but are not limited to, swimming, wading, water-

This fact sheet describes the basis for the Regional Board's evaluation of pesticide
information available for surface waters within the Central Valley Region. The
applicable beneficial uses and water quality objectives are described (as identified in the
Regional Board's Basin Plan), the criteria used to interpret narrative water quality
objectives are identified, and a summary ofhow data is generally evaluated relative to
those criteria is given.

Pathogen criteria differ from other pollutant types in that the pollutant is not measured
directly but uses indicator organisms to assess the likelihood of a water body being
impaired. The criteria, adopted by U.S.EPA, used a risk level value of no more than
eight illnesses per 1,000 swimmers for fresh waters, and no more than 19 illnesses per
1,000 swimmers for marine waters (USEPA 2001). The numerical values are "steady
state" geometric mean values. U.S. EPA recommends a sampling protocol of a
minimum ofnot less than five samples taken over not more than a 30-day period
(USEPA 1986). DRS standards and recommended criteria are similar to EPA's and are
also based on a statistically significant sample sizes. The primary difference between
DRS and USEPA is the statistical methods used to derive the steady state number.
USEPA uses a geometric mean calculation and DRS uses a log-mean calculation. The
statistical methods are equivalent with non-zero positive data sets.

Monitoring studies of the indicator organisms for pathogens outside of designated
swimming areas are variable in scope and frequently contain a limited number of
samples. Data sets that include multiple sampling events per month (weekly or bi-weekly
for example) and that span multiple months will be statistically evaluated and compared
to the EPA standards. If the geometric means exceed the criteria a recommendation for
listing for impairment by pathogens will be made. Single samples that exceed the
recommendations for beach closure may not, in the absence of additional monitorIng, be
evidence of an ongoing, or seasonal, problem that would justify the listing of the water
body.
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The following beneficial uses will most often apply in the evaluation ofpotential
pesticide impacts in surface waters (from pages IT-I and IT-2 of the Basin Plan):
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Under the heading of Chemical Constituents:

Under the heading of Pesticides:

A.4.3 Applicable Water Quality Objectives

skiing, skin and scuba diving, surfing, white water activities, fishing, or use of
natural hot springs.
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• No individual pesticide or combination ofpesticides shall be present in
concentrations that adversely affect beneficial uses.

• Discharges shall not result in pesticide concentrations in bottom sediments
or aquatic life that adversely affect beneficial uses.

• Total identifiable persistent chlorinated hydrocarbon pesticides shall not
be present in the water column at concentrations detectable within the
accuracy of analytical methods approved by the Environmental Protection
Agency or the Executive Officer.

Waters shall not contain chemical constituents in concentrations that adversely
affe.ct beneficial uses. At a minimum, water designated for use as domestic or
municipal supply (MUN) shall not contain concentrations of chemical constituents
in excess of the maximum contaminant levels (MCLs) specified in the following
provisions of Title 22 of the California Code ofRegulations, which are incorporated
by reference into this plan: Tables 64431-A (Inorganic Chemicals) and 64431-B
(Fluoride) of Section 64431, Table 64444-A (Organic Chemicals) of Section 64444,
and Tables 64449~A (Secondary Maximum Contaminant Levels-Consumer
Acceptance Limits) and 64449-B (Secondary Maximum Contaminant Levels
Ranges) of Section 64449. This incorporation-by-reference is prospective,
including future changes to the incorporated provisions as the changes take effect.

Warm Freshwater Habitat (WARM) - Uses ofwater that support wann water
ecosystems including, but not limited to, preservation or enhancement ofaquatic
habitats, vegetation, fish, or wildlife, including invertebrates.

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

Municipal and Domestic Supply (MUN) - Uses of water for community,
military, or individual water supply systems including, but not limited to, drinking
water supply.
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The following narrative objectives potentially apply in the evaluation ofpotential
pesticide impacts in surface waters (from Section ill of the Basin Plan).



Under the heading of Toxicity:

The survival of aquatic life in surface waters subjected to a waste discharge or
other controllable water quality factors shall not be less than that for the same
water body in areas unaffected by the waste discharge, or, when necessary, for
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Where more than one objective may be applicable, the most stringent objective
applies. For the purposes of this objective, the term pesticide shall include: (1)
any substance, or mixture of substances which is intended to be used for
defoliating plants, regulating plant growth, or for preventing, destroying,
repelling, or mitigating any pest, which may infest or be detrimental to vegetation,
man, animals, or households, or be present in any agricultural or nonagricultural
environment whatsoever, or (2) any spray adjuvant, or (3) any breakdown
products of these materials that threaten beneficial uses. Note that discharges of
"inert" ingredients included in pesticide formulations must comply with all
applicable water quality objectives.
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• Pesticide concentrations shall not exceed those allowable by applicable
antidegradation policies(see State Water Resources Control Board
Resolution No. 68-16 and 40 C.F.R. Section 131.12.).

• Pesticide concentrations shall not exceed the lowest levels technically and
economically achievable.

• Waters designated for use as domestic or municipal supply (MUN) shall
not contain concentrations ofpesticides in excess of the Maximum
Contaminant Levels set forth in California Code ofRegulations, Title 22,
Division 4, Chapter 15.

• Waters designated for use as domestic or municipal supply (MUN) shall
not contain concentrations of thiobencarb in excess of 1.0 mg/I.

All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or
aquatic life. This objective applies regardless ofwhether the toxicity is caused by
a single substance or the interactive effect of multiple substances. Compliance
with this objective will be determined by analyses of indicator organisms, species
diversity, population density, growth anomalies, and biotoxicity tests of
appropriate duration or other methods as specified by the Regional Water Board.
The Regional Water Board will also consider all material and relevant
information submitted by the discharger and other interested parties and
numerical criteria and guidelines for toxic substances developed
by the State Water Board, the California Office of Environmental Health Hazard
Assessment, the California Department ofHealth Services, the U.S. Food and
Drug Administration, the National Academy of Sciences, the U.S. Environmental
Protection Agency, and other appropriate organizations to evaluate compliance
with this objective.
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Under the heading of Pesticide Discharges from Nonpoint Sources

Under Policy for Application ofWater Quality Objectives

Further explanation of the interpretation of surface water monitoring information can be
found in section IV (Implementation) of the Basin Plan, as follows:
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n [ Concentration ofToxic Substance]i

~ ----------------~---------------------------------------- <: 1.0
i = 1 [Toxicologic Limit for Substance in Water]i

other control water that is consistent with the requirements for "experimental
water" as described in Standard Methodsfor the Examination ofWater and
Wastewater, latest edition. As a minimum, compliance with this objective as
stated in the previous sentence shall be evaluated with a 96-hour bioassay.

The concentration of each toxic substance is divided by its toxicologic limit. The
resulting ratios are added for substances having similar toxicologic effects and,
separately, for carcinogens. If such a sum ofratios is less than one, an additive
toxicity problem is assumed not to exist. If the summation is equal to or greater
than one, the combination of chemicals is ass~ed to present an unacceptable
level of toxicologic risk.

Where multiple toxic pollutants exist together in water, the potential for
toxicologic interactions exists. On a case by case basis, the Regional
Water Board will evaluate available receiving water and effluent data to
determine whether ther~ is a reasonable potential for interactive
toxicity. Pollutants which are carcinogens or which manifest their toxic effects on
the same organ systems or through similar mechanisms will generally be
considered to have potentially additive toxicity. The following formula will be
used to assist the Regional Water Bo~d in making det~rminations:

In conducting a review ofpesticide monitoring data, the Board will consider the
cumulative impact if more than one pesticide is present in the water body.
This will be done by initially assuming that the toxicities of pesticides are
additive. This will be evaluated separately for each beneficial use using the
following formula:
C1+C2+ .... +Ci=S
01 02 Oi
Where:
C = The concentration of each pesticide.
0= The water quality objective or criterion for the specific beneficial use for each
pesticide present, based on the best available information. Note that the



A.4.4 Numeric Criteria Used

For waters with both drinking water and aquatic life beneficial uses, the most stringent
criterion was applied.
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In addition to the narrative toxicity objective, the USEPA promulgated numeric water
quality standards as part of the California Toxic Rule (CTR) in April 2000 (USEPA,
2000b). The applicable CTR criteria are described in Table A-5 below.
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The table below describes some of the criteria that could be used to interpret the Regional
Bqard's narrative water quality objectives. The numbers in bold are the criteria used to
evaluate available data on pesticide levels in surface waters for the purpose of providing
recommendations to the State Board on changes to the 303(d) list. The DDT and DDE
criteria were adopted by the USEPA as part of the California Toxics Rule and therefore

Regional Board staff used the following hierarchy to determine the applicable criteria for
use in evaluating potential impacts on aquatic life: 1) Regional Board adopted
performance goals (numeric performance goals are described for some rice pesticides); 2)
the most recently developed USEPAIDepartment ofFish & Game criteria; and 3)
Canadian water quality guidelines.

numbers must be acceptable to the Board and performance goals are not to be
used in this equation.
S = The sum. A sum exceeding one (1.0) indicates that the beneficial use may be
impacted.

For most pesticides, numerical water quality objectives have not been adopted.
USEPA criteria and other guidance are also extremely limited. Since
this situation is not likely to change in the near future, the Board will use the best
available technical information to evaluate compliance with the narrative
objectives. Where valid testing has developed 96 hour LC50 values for aquatic
organisms (the concentration that kills one half of the test organisms in 96 hours),
the Board will consider one tenth of this value for the mostsensitive species
tested as the upper limit (daily maximum) for the protection of aquatic life. Other
available technical information on the pesticide (such as Lowest Observed Effect
Concentrations and No Observed Effect Levels), the water bodies and the
organisms involved will be evaluated to determine if lower concentrations are
required to meet the narrative objectives.

Regional Board staffused the following hierarchy to determine the applicable criteria for
use in evaluating potential drinking water impacts: 1) Regional Board adopted
performance goals (a numeric water quality objective for thiobencarb has been
established for MUN uses); 2) the most recently developed USEPA/Department of
Health Services criteria; and 3) Canadian drinking water quality guidelines.
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are the applicable standards where fishing (i.e.. REC 1) is a beneficial use ofwater. The
thiobencarb water quality objective is identified in the Regional Board's Basin Plan for
use where drinking water (i.e. MUN) is a designated use. -
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Regional Board staff is not recommending the use of the PAN criteria. The quality
control and quality assurance (QAlQC) procedures for studies contained in the AQUIRE
database are not consistent. The experimental conditions of the various studies may also
vary. It is beyond the scope of the update of the 303(d) list to malee a determination as to
adequacy of the studies upon which the PAN criteria are based. The PAN criteria are
displayed for comparative purposes only.

In general, the criteria presented are contained in the report and associated database A
Compilation ofWater Quality Goals (Marshack, 2000): The report includes criteria
developed by the USEPA, California Department ofFish and Game, California
Department ofHealth Services, and California Office ofEnvironmental Health Hazard
Assessment. In general, the criteria were developed either to protect human health
through consumption of drinking water or to protect aquatic life. The criteria for DDT
and DDE, although water column criteria, were derived in part to protect humans from
consumption of contaminated fish. -
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Regional Board staff also considered criteria derived by the Pesticide Action Network
from the AQUIRE database (pesticide Action Network (PAN), 2001a, 2001b). The
AQUlRE database is managed by USEPA and provides results from tens of thousands of
toxicity tests. From the AQUIRE database, PAN derived an acute value by calculating
the average LC50 (lethal concentration to 50% of the organisms) for the most sensitive
species. PAN derived a chronic value by calculating the average concentration of the

-most sensitive non-lethal endpoint for the most sensitive species. For example, if
reproduction for a particular invertebrate species was most sensitive to a pesticide, PAN
averaged the toxicity endpoints of all the studies for that particular species and effect.

Regional Board staff also used water quality guidelines from the Canadian Council of
Environmental Ministers, the Canadian national environmental agency, when criteria
derived in the U.S. were not available. The Canadian protocol for derivation of water
quality guidelines to protect aquatic life includes a minimum toxicological data set for
fish, invertebrates, and plants. (CCME, 1991). The guideline for a given pollutant is

-preferably derived based on the lowest-observable-effect level (LOEL) of the most
sensitive stage of the most sensitive organism. The LOEL is multiplied by a safety factor
-of 0.1 to derive the guideline value. Alternatively, the guideline can be derived from
studies of acute toxicity. In this case, the acute/chronic (i.e. LC50/ no-observed-effect
concentration) ratio is applied by dividing the most sensitive LC50 by the acute to
chronic ratio (ACR). If an ACR is not available universal application factors are applied
for non persistent (0.05) vs. persistent (0.01) pollutants. The Canadian protocol is
comparable to the methodology employed by the USEPA and California Department of
Fish and Game.
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Table A-4. Aquatic Life Protection - Criteria are in ueIL
Pesticide EPA DFG Canadian PAN Regional

Criteria Criteria Board
2,4-D 1.0
Alachlor 768 5.0
Atrazine 12" 1.8 2.0
Azinphos 0.01 0.024
Bromacil 5 97
Carbaryl 2.53 (CCC & 0.20 1.0

CMC)
Carb0 furan 0.5 (max) 1.8 2.0 0.4
Chlorpyrifos 0.041/0.083 0.014/0.020 0.0035 0.003

(CCC/CMC) (CCC/CMC)
Cyanazine 2.0 0.1
DDE 0.0018
DDT 0.01/1.1 c 0.0055

(CCC/CMC)
Diazinon 0.09 (draft 0.05/0.08 0.0018

CMC) (CCC/ CMC)
Diazoxon 8.9
Dicamba 200 0.06

(Irrigation
water)

Dieldrin 0.056/0.24c 0.01
(CCC/CMC)

Dimethoate 6.2 1.0
Diuron 7.03
Endosulfan II 0.056/0.22 0.02 0.1
Beta (CCC/CMC)
Endosulfan 0.056/0.22 0.02 212
Sulfate (CCC/CMC)
Fonofos 0.08
Malathion 0.1 0.43 (CMC) 0.001 0.1
MCPA, 2.6 6.0
dimethylamine
salt
Methidathion 0.3
Methyl 0.08 (max) 0.0003 0.13
Parathion
Molinate 13 (max) 3.0 10
Parathion 0.013/0.065 0.0006

(CCC/CMC)
Prometryn 0.75
Propanil 0.5
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Table A-4. Aquatic Life Protection - Criteria are in ~2/L

Pesticide EPA DFG Canadian PAN 'Regional
Criteria Criteria Board

Simazine 10 10 0.6140
Thiobencarb 3.1 (max) 6.2 1.5

Bold - are the criteria used to evaluate available data on pesticide levels in surface waters
for the purpose of providing.recommendations to the State Board on changes to the
303(d) list.
EPA Criteria - Criteria are from criteria documents published by the U.S. Environmental
Protection Agency as described in Marshack, 2000. .
DFG Criteria - Criteria are from hazard assessment criteria documents published by the
California Department ofFish and Game (Harrington, 1990;Menconi an Gray, 1992;
Menconi and Harrington, 1992; Siepmann and Slater, 1998; Siepmann and Jones, 1998;
Siepmann and Finlayson, 2000)
Canadian - Criteria are from guidelines published by the Canadian Council ofMinisters
of the Environment (CCME, 1991).
PAN - Criteria are contained in the Pesticide Action Network's 303(d) list submittal to
the Central Valley Regional Board (PAN, 2001).
Regional Board - Criteria come from .performance goals contained in the Central Valley
Regiomll Board's Basin Plan (CRWQCB-CVR, 1998). .
a USEPA Water Quality Advisory
b Draft criterion
C California Toxics Rule (CTR) or National Toxics Rule (NTR) criterion
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Table A-5. Drinkin~ Water Protection - Criteria are in J.L~/L

Pesticide EPA Criteria Regional OEHHAfDHS Canadian
Board

2,4-D 70 (MCL), 100a 70 (MCL)
Alachlor 2 (MCL) 2 (MCL)/

4(PRG)
Atrazine 3 (MCL) 0.15 (OEHHA)/ 0.005

3 (MCL)
Azinphos 87.5 (NAS) 0.02
Bromacil 90 (RA)
Carbaryl 700 (IRIS) 700 (DRS AL)
Carbofuran 40 (MCL)/ 35 (IRIS) 18 (MCL)/ 1.7

(PHG)
Chlorpyrifos 21 (IRIS)
Cyanazine 1 (RA)
DDE 0.00059D (drinking 0.1 (OEHHA)

water/ consumption)
DDT 0.00059D (drinking 0.1 (OEHHA)

water/ consumption)
Diazinon 0.6 (RA) 6 (DRS AL)
Diazoxon
Dicamba 210 (IRIS)
Dieldrin 0.00014 (drinking 0.002 (DRS

water/ consumption) AL)
Dimethoate 1.4 (IRIS) 1.0 (DRS AL)
Diuron 14 (IRIS)
Endosulfan n 11 aD (drinking water/
Beta consumption)
Endosulfan 11 aD (drinking water/
Sulfate consumption)
Fonofos 14 (IRIS)
Malathion 160 (IRIS) 160 (DRS AL)
MCPA, 11 (IRIS)
dimethylamine
salt
Methidathion 0.7 (IRIS)
Methyl 1.8 (IRIS) 2 (DRS AL)
Parathion
Molinate 14 (IRIS) 20 (MeL)
Parathion 4.2 (IRIS) 40 (DRS AL)
Prometryn 28 (IRIS)
Propanil 35 (IRIS)
Simazine 3.5 (IRIS) 0.4 (OEHHA

PRG)/4 (MCL)
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Table A-5. Drinkine Water Protection - Criteria are in uelL
Pesticide EPA Criteria Regional OEHHA/DHS Canadian

Board
Thiobencarb 1 (secondary MCL)! 1.0

70 (primary MCL)

Bold - are the criteria used to evaluate available data on pesticide levels in surface waters
for the purpose of providing recommendations to the State Board on changes to the
303(d) list.
DHS AL - California Department ofHealth Services Action Level for drinking water.
EPA Criteria - Criteria are from criteria documents published by the U.S. Environmental
Protection Agency as described in Marshack, 2000.
HA - Health Advisory for drinking water.
IRIS - USEPA-Jntegrated Risk Information System. .
NAS - National Academy of Sciences recommended level for protection of health for
drinking water. .
OEHHA/DHS - Criteria are from guidelines and criteria published by the California
Office of Environmental Health Hazard Assessment and California Department of
Health Services as described in Marshack, 2000.
Canadian - Criteria are from guidelines published by the Canadian Council ofMinisters
of the Environment (CCME, 1991).
PAN - Criteria are contained in the Pesticide Action Network's 303(d) list submittal to
the Central Valley Regional Board (pAN, 2001).
PHG - Public Health Goal for drinking water (OEHHA).
Regional Board - Criteria come from performance goals contained in the Central Valley
Regional Board's Basin Plan (CRWQCB-CVR, 1998).
a USEPA National Recommended Ambient Water Quality criterion to protect human
health from water and fish/shellfish consumption.
b California Toxics Rule criterion for protection for drinking water and consumption of
fish/shellfish.
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A.4.5 Data Interpretation

In some cases, the information available indicated that there may be an impairment, but
not enough data were available to indicate that the exceedances occurred on a periodic
basis. For those waters, a recommendation for further assessment is made.

If available water quality data did not indicate exceedances of criteria, if little data were
available (e.g. less than 10 sampling events), or if the exceedance appeared to be a unique
event, no recommendation for adding the water and pollutant to the 303(d) list was made.
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Data from water samples are both location and time specific. In recognition of the
discrete nature of water quality sample results, Regional Board staff considered the
following factors in reviewing available data: 1) total number of samples collected; 2)
total number of exceedances of criteria; 3) magnitude of exceedance of criteria; and 4)
frequency of exceedance of criteria. An initial screening of available water quality data
was performed by determining whether a minimum often water samples was available
and whether there was a minimum of two exceedances. If the minimum amount of data
were available, staff then performed a more intensive review of the available data to
determine whether the applicable criteria was being attained.

In evaluating exceedance of chronic water quality criteria (often expressed as a four
day average), data over consecutive days was often not available.
Regional Board staff evaluated the available data to determine whether
exceedance of the chronic criteria could be inferred based on the
magnitude of the exceedance or based on data collected prior to and after
the data point being evaluated. A significant exceedance of a chronic
criteria on a single day (e.g. by a factor of 4) would imply exceedance of
the 4-day average criteria. Exceedance of the chronic criteria over
successive (although non-consecutive) sampling events would also imply
exceedance of the criteria.

In addition, Regional Board staff also considered factors such as the season of sample
collection, the likely pesticide use patterns, and when the studies were conducted (e.g.
comparisons were made between past studies and recent studies). When data were
evaluated, sampling events conducted at different sites for the same water body were
considered together.

In general, waters were listed as impaired due to a particular pesticide when the available
information indicated that the criteria would likely be exceeded on a periodic basis (i.e.
the exceedance is not a unique event). Few data with consistent (and/or significant)
exceedances could provide evidence of impairment in one case, whereas, more data
would be needed in another instance in which infrequent exceedances occurred.
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A specific description ofhow data were interpreted is contained in the fact sheets for
each 303(d) list recommendation.
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The extent of impairment is based on the location of samples and evidence of relevant
sources. The extent of impairment would be minimally defined as the distance between
sampling points at which exceedances of criteria were found. Land use information, as
well as the relative location ofpotential dilution flows, was also considered in identifying
the extent of impairment.
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Regional Board staff developed ''Fact Sheets" to describe the basis for recommended changes to
California's Clean Water Act 303(d) list (303(d) list). Separate Fact Sheets were developed for each
recommended change to the 303(d) list, except for recommended changes in priority and schedule, which
are discussed in the main staff report. The Fact Sheets for recommended additions or deletions include
de~criptions of watershed characteristics" water quality objectives not attained, eVidence of impairment,
extent of impairment, and potential sources. Fact Sheets supporting recommended changes in total water
body size or size affectedcontain include descriptions of watershed characteristics and the relevant
information supporting the recommended change.

.iE~timt:lo'f'f!';':; ,':,,:,::,:ii All of Arcade Creek
i'ilm .' diJi:rnenf ,;:,'.i' :'~i! ;,:1'1

Watershed Characteristics
The Arcade Creek watershed covers approximately 50 square miles. Arcade Creek proper generally flows
from east to west starting near the intersection of Sunrise Boulevard and Greenback Lane and flowing into
the Natomas East Main Drainage Canal in Sacramento (Russick, 2001). Watershed elevations range from
20 to about 270 feet above sea level.

Land use is predominately residential and commercial. The entire watershed lies within the urbanized parts
of the Sacramento metropolitan area extending from the northeastern comer of the City of Citrus Heights
on the east to the Natomas East Main Drain on the west. Flows and water quality in Arcade Creek are
characteristic of a stream dominated by urban runoff. Typical dry weather flows at the USGS gauging
station at Watt Avenue are less than 3 cubic feet per second (cfs) but may increase rapidly during rainfall
events and have exceeded 1,900 cfs.

B.l.l Arcade Creek, Copper
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition of Arcade Creek to California's Clean Water Act Section 303(d) list due to
impairment by copper. Information available to the Regional Board on copper levels in water samples
indicates that water quality objectives are not being attained in Arcade Creek. The description of the basis
for this determination is given below.



There were 13 samples collected by the CIty of Sacramento for the SRWP. One of the 13 samples from
the SRWP data was excluded from this analysis due to a lack of the hardness data needed to assess
compliance with Water Quality Standards.
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Potential Sources
The most likely source of copper to Arcade Creek is urban runoff. Urban runoff has been shown to contain
copper from automotive sources (brakes and tires), urban source water and water delivery systems, and
atmospheric emissions (Woodward-Clyde, 1992).

B.1.2 Avena Drain, Ammonia
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition of the Avena Drain to California's Clean Water Act Section 303(d) list due to
impairment by ammonia. Information available to the Regional Board on ammonia levels indicates that
water quality objectives are not being attained. The basis for this recommendation is given below.
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D fAd C kfCT bl B 2 S

Evidence of Impairment
Water samples collected from Arcade Creek by the US Geological Survey (USGS) and the City of
Sacramento indicate that Arcade Creek is impaired by copper. These data are summarized in Table 2,
below. The USGS collected water samples from Arcade Creek from February 1996 through April 1998.
Of the 28 samples collected by the USGS in that time period, 4 samples (approximately 14 %) exceeded the
CTR Criteria Continuous Concentration for dissolved copper and 2 samples (approximately 7%) exceeded
CTR Criteria Maximum Concentration (USGS, 2001). The City of Sacramento, as a participant in the
Sacramento River Watershed Program (SRWP), collected copper samples from Arcade creek from June
1999 through May 2000. Of the 12 samples collected during that time period!, 4 samples (approximately
33%) exceeded the CTR Criteria Continuous Concentration for dissolved copper and one sample
(approximately 8%) exceeded the CTR Criteria Maximum Concentration (Larry Walker Associates,
2001A). Of the 40 total samples from both of these data sources, 8 (20 %) exceeded the CTR Criteria
Continuous Concentration for dissolved copper (Larry Walker Associates, 2001B) and 3 samples
(approximately 8%) exceeded the CTR Criteria Maximum Concentration. None of the samples exceeded
the USEPA drinking water MCL.

Water Quality Objectives Not Attained
The United States Environmental Protection Agency (USEPA) California Toxic Rule (CTR) freshwater
aquatic life criteria for dissolved copper are not being attained. The CTR Criteria Continuous
Concentration (CCC) ranges from 2.7 to 29.3 Ilg/L and the Criteria Maximum Concentration (CMC) ranges
from 3.6 to 49.6 Ilg/L, depending on hardness. The USEPA numeric primary maximum contaminant levels
(MCL) to protect drinking water is 1,300 1lg!L (Marshack, 2000). Copper data were compared to the
hardness adjusted CTR criteria, as well as the drinking water MCL.

a e - . ummary 0 opper ata or rca e ree
Data Source USGS SRWP Total
Dates of Sampling 2/96 - 4/98 8/99 - 5100 2/96 - 5100
Number of Samples 28 12 1 40 1

Median Cu Concentration (lJ.g/L) 4.0 2.3 4.0
Range ofCu Concentrations (Jlg/L) 1.8-9.0 0.2-9.0 0.2-9.0
Number Above USEPA CCC 4 (14%) 4 (33%) 8 (20%)
Number Above USEPA CMC 2 (7%) 1 (8%) 3 (8%)
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Extent of Impairment
Avena Drain begins on a dairy farm east of Brennan Avenue in San Joaquin County. Ten of the 12 dairies
along the drain are located on the first 2 Y2 miles. Most of the sampling has been done in that upper 2 Y2
miles.

Ammonia levels in Avena Drain frequently exceed the Basin Plan objective for toxicity. To maintain
healthy aquatic life in fresh water, the California Department ofFish and Game (CDFG) has determined
that ammonia levels (measured as NH3) should not exceed 0.02 mg/L undissociated ammonia (CRWQCB
CVR,2001). Acute toxicity (96 hour LCso) of ammonia to various freshwater fish ranges from 0.1 to 4.0
mg/L (McKee and Wolf, 1971).
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Table B-1. 303(d) Listinl!/TMDL Information

Water Quality Objectives Not Attained
The narrative objectives toxicity are not being attained for ammonia in the Avena Drain. The narrative
toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states that "The Regional Water Board will also consider ...
numerical criteria and guidelines for toxic substances developed by the State Water Board, the California
Office ofEnvironmental Health Hazard Assessment, the California Department ofHealth Services, the
U.S. Food and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection
Agency, and other appropriate organizations to evaluate compliance with this objective (CRWQCB-CVR,
1998; http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdO.'' .

Watershed Characteristics
Avena Drain is a modified natural channel approximately 10 miles in length. The Avena Drain is tributary
to Lone Tree Creek, which is tributary to the Delta. ' Storm water runoff (mainly from cropland) and
irrigation tail water are the main sources of water. Due to the flow of tail water"the drain is no longer
ephemeral during the dry season. Although there are few trees growing along the.drain, there is some
riparian vegetation.

Evidence of Impairment
There are 12 dairies that have the potential and propensity to discharge wastewater containing manure into
Avena Drain. These discharged arise from the inability to retain wastewater during the winter months, and
from irrigation with wastewater during the spring, summer and fall. Over a period of 10 years, samples
collected from water entering the drain have shown undissociated ammonia levels ranging from 0.97 to
3.03 mg/L, with an average undissociated ammonia level of 1.73 mg/L (CRWQCB-CVR, 2001). Samples
collected from the drain at Van Allen Road in 1998 contained undissociated ammonia levels of 0.24 and.
0.31 mg/L (CRWQCB-CVR, 2001). A sample taken from the drain near Brennan Avenue in 1999 showed
an undissociated ammonia level of 0.54 mg/L (CRWQCB.CVR, 2001). All of the samples contained
undissociated ammonia levels above the CDFG criterion, and all of the samples exceed some to most of the
LCso's for various freshwater fish species.
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Potential Sources
The source of the ammonia in Avena Drain is from manure carried in dairy wastewater. The samples were
taken during known discharges of wastewater.

B.l.3 Bear.Creek, Mercury
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of Bear Creek to California's Clean Water Act Section 303(d) list due to
impairment by mercury. Information available to the Regional Board on mercury levels in water indicates
that water quality objectives are not being attained in Bear Creek. The description for the basis for this
determination is given below.

Waterbody Name Bear Creek
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if>: i.,,'
",;
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(Mol'Yr) .,',
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:'(MoNr) '. ... ,...•'.,., ...• ' ';';;:I,:::!/i
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Watershed Characteristics
Bear Creek is in Colusa County, east of Clear Lake. The creek is approximately 39 miles long from its
headwaters (just north ofIndian Valley Reservoir) to its confluence with Cache Creek (Foe and
Croyle, 1998; Montoya and Pan, 1992). It receives water from numerous tributaries, including Sulfur
Creek (the largest tributary) and Hamilton Creek.

The Bear Creek watershed receives inflow from several mines, including the Sulfur Creek Mining District.
Six inactive mercury mines are located in the Bear Creek watershed: Elgin Mine along the upper West Fork
tributary of Sulfur Creek, Rathburn Mercury Mine along an unnamed tributary to Bear Creek, and Central,
Wide Awake, Empire, and Manzanita mines along the main stem of Sulfur Creek (Montoya and Pan, 1992;
Foe and Croyle, 1998). In addition, the area has several active geothermal springs that also may be sources
of mercury (Foe and Croyle, 1998). These waters flow directly into Bear Creek, impacting the water
quality.

I
Water Quality Objectives Not Attained
The United States Environmental Protection Agency (USEPA) California Toxic Rule (CTR) criterion for
mercury is not being attained. The California Toxics Rule (CTR) lists a criterion of 50 nanograms per liter
(nglL, or parts per trillion [ppt)) of mercury for freshwater sources of drinking water (for human
consumption of water and/or aquatic organisms) (USEPA, 2000a).

I
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Evidence of Impairment
Water quality data indicates that Bear Creek is impacted by mercury. Water samples were collected on
thirteen days between April 1996 and February 1998. Four locations were sampled along Bear Creek:
(1) at Culvert Road (above the confluence with any of the unnamed creeks or Sulfur or Hamilton Creeks),
(2) between the confluence of Hamilton and Sulfur Creeks (below the confluence with the unnamed and
Hamilton Creeks and above the confluence with Sulfur Creek), (3) at Highway 20 (downstream from the
confluence with Sulfur Creek and above the confluence with Thompson Creek), and (4) just upstream from
the confluence with Cache Creek (the furthest downstream point). Table 2 summarizes the data.

1. At Culver Road
2. Between Hamilton and Sulfur Creeks
3. Hi hwa 20
4. Just u stream of Cache Creek
Data from Foe C. and W. Croyle, 1998.

Table 2 indicates that above the unnamed creeks (sampling location #1), mercury concentrations are
relatively low. By sampling location #2, mercury concentrations increase to levels above the CTR
criterion. This indicates that mercury enters Bear Creek at or above Hamilton Creek, most likely at the
unnamed creek that passes along Rathburn Mercury Mine. The levels ofmercury increase between
locations #2 and #3, by·approximately 50 times, indicating that high levels of mercury enter Bear Creek at
Sulfur Creek. Below Sulfur Creek, mercury concentrations decrease due to the inflow ofadditional water.
Water quality data indicate that mercury enters Bear Creek primarily from Sulfur Creek and, to a lesser
degree. from the unnamed upstream creeks and possibly other creeks. '

Extent of Impairment
Water quality data indicate that mercury concentrations exceed the criteria at or above Hamilton Creek,
most likely beginning at the unnamed creek that passes along Rathburn Mercury Mine. This indicates that,
although Sulfur Creek probably contributes the most mercury, Bear Creek is listed as impaired from its
confluence with the unnamed creek that flows along Rathburn Mercury Mine to its confluence with Cache
Creek.

Potential Sources
The primary source of mercury is resource extraction (ablllldoned mines) from the mines located in the
Sulfur Creek watershed and along the unnamed creek upstream from Bear Creek.

B.1.4 Lower Bear River, Diazinon
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recomrilends the addition of the lower Bear River to California's Clean Water Act Section 303(d) list due to
impairment by diazinon. Information available to the Regional Board on diazinon levels indicates that
water quality objectives are not being attained. The basis for this recommendation is given below.
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Watershed Characteristics
The Bear River basin comprises more than 232,800 acres. Water uses include recreation, agriculture,
municipal, and others. The Bear River basin is bounded by the Yuba River basin on the north, the Little
Truckee River basin on the east, and the American River basin on the south. The headwaters are located in
the Sierra Nevada snowfields at elevations ranging up to 9,100 feet above sea level. The lower section of
the' Bear River flows from Camp Far West Reservoir to its confluence with the Feather River south of
Marysville. Extensive acreage in this lower part of the watershed is used to grow almonds and stone fruits,
especially south of the Bear River downstream from State Highway 65.

Diazinon
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Agriculture

Lower Bear River Polhitants/Stressors
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516.33
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Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for diazinon in the Bear River.
The narrative objective for pesticides states, "No individual pesticide or combination of pesticides shall be
present in concentrations that adversely affect beneficial uses." The narrative toxicity objective in the
Basin Plan states, in part, "All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic life." The narrative
toxicity objective further states that "The Regional Water Board will also consider ... numerical criteria
and guidelines for toxic substances developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department of Health Services, the U.S. Food
and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection Agency,
and other appropriate organizations to evaluate compliance with this objective (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdt) ... The California Department offish and Game has
established freshwater numeric acute (I-hour average) and chronic (4-day average) criteria for diazinon of
0.08 flg/L and 0.05 flgIL, respectively, for the protection of aquatic life (Siepmann and Finlayson, 2000).

Evidence of Impairment
Between 1994 and 2000, two studies analyzed a total of 14 ambient water samples collected in the Bear
River for diazinon. The results indicate that the CDFG chronic criteria was exceeded 29% of the time
overall and the acute criteria was exceeded 21 % of the time. Samples were collected during the dormant
spray season. Table 2 summarizes the available data.

I
I
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a) Cahforma Department ofFIsh and Game Water Quahty Cntena for Dlazmon (Slepmann and
Finlayson, 2000)

nd =not detected .

Potential Sources
The almond and stone fruit orchards are the most likely sources of diazinon runoff to the Bear River,
therefore, agriculture has been identifie.d as the source of diazinon.
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Extent of lmpairment
The lower Bear River runs for approximately eighteen miles between Camp Far West Reservoir and its
confluence with the Feather River. Samples were collected at Berry Road near the confluence ofthe Bear
and Feather Rivers. The lower section of the Bear River watershed contains extensive acreage of almond
and stone fruit orchards. Diazinon is commonly used as a dormant spray on almonds and stonefruits during
the winter months, and these applications are the most likely source of diazinon in the lower Bear River.
Grasshopper and Yankee Sloughs, and Dry Creek flow into the lower Bear River, and these tributaries also
drain orchard lands and are likely to contribute diazinon to the lower Bear River.

Table - , azmon n a er amples o ecte rom t e ower ear Iver at erry oa
Data Source Sample Number Range of Diazinon CriteriaD Number of Percent

Years of Concentration Samples Samples Equal
Samples Equal to or to or Above

Holmes et aI., chronic 0.05 Jlg/L 3 37.5%
2000

1994 8 nd - 0.14 J.lg/L
acute 0.08 J.lg/L 2 25%

Dileanis et ai, chronic 0.05 J.lg/L 1 17%
2000 2000 6 nd - 0.195 J.lg/L

acute 0.08 Jlg/L 1 17%

1994 & chronic 0.05 J.lg/L 4 29%
Summary 2000 14 nd- 0.195 Jlg/L

acute 0.08 J.lg/L 3 21%

B.1.5 Upper Bear River, Mercury
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
rec'ommends the addition of the upper Bear River to California's Clean Water Act Section 303(d) list due to
impairment by mercury. Information available to the Regional Board on mercury levels in fish tissue

'samples indicates that water quality objectives are not being attained in the upper Bear River between
Rollins Reservoir and Lake Combie. The description for the basis for this determination is given below.
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Watershed Characteristics
The Bear River basin has over 232,800 watershed acres. The river extends approximately 70 miles from its
headwaters near Emigrant Gap in the Sierra Nevada Mountains to its confluence with the Feather River
north of the town ofNicholaus. From upstream to downstream, the Bear River is intersected by three
reservoirs: Rollins Reservoir, Lake Combie, and Camp Far West Reservoir. Water uses include
hydroelectric generation, recreational, agricultural, and municipal uses, among others. The Bear River
basin is bound by the Yuba River basin on the north, the Little Truckee River basin on the east, and the
American River basin on the south. The headwaters are located in the Sierra Nevada snowfields at
elevations ranging up to 9,100 feet above sea level. The impaired section of the upper Bear River extends
approximately eight miles, from Rollins Reservoir to Lake Combie.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for mercury in the upper Bear River between
Rollins Reservoir and Lake Combie. The narrative toxicity objective in the Basin Plan states, in part, "All
waters shall be maintained free of toxic substances in concentrations that produce detrimental physiological
responses in human, plant, animal, or aquatic life." The narrative toxicity objective further states that "The
Regional Water Board will also consider ... numerical criteria and guidelines for toxic substances
developed by the State Water Board, the California Office of Environmental Health Hazard Assessment,
the California Department of Health Services (OEHHA), the U.S. Food and Drug Administration, the
National Academy of Sciences, the U.S. Environmental Protection Agency, and other appropriate
organizations to evaluate compliance with this objective" (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdf).

Numeric criteria for mercury in fish tissue have been developed for both human health and wildlife
protection. The U.S. Environmental Protection Agency (USEPA) recently established a human health
protection criterion of 0.3 milligrams per kilogram (mglkg; equivalent to parts per million [ppm])
methylmercury in the edible portions of fish (USEPA, 200 Ib). This criterion is used to determine
attainment with the narrative toxicity objective.

Evidence of Impairment
The U.S. Geological Survey (USGS) collected fish tissue samples on September 23, 1999 from the upper
Bear River at Dog Bar Road (May et aI., 2000). Only trophic level 3 fish were collected by the study.
Trophic level 3 fish feed on zooplankton, phytoplankton, and benthic invertebrates. Trophic level 4 fish
consume trophic level 3 fish as part of their diet. Methylmercury and total mercury bioaccumulates in
aquatic organisms and tends to increase with increasing trophic levels (USEPA, 1997a). The USGS
sampled three trophic level 3 fish (two brown trout and one rainbow trout). The TL3 fish had a range of
mercury concentrations from 0.38 to 0.43 ppm, and an average mercury concentration of 0.40 ppm, which
exceeds the USEPA criterion of 0.3 ppm. Placer, Yuba, and Nevada counties have issued an interim public
health notification for all lakes and watercourses within these counties based on the USGS data. OEHHA
is in the process of developing a state advisory (Nevada County, 2000).

Extent of Impairment
The upper Bear River flows for eight miles between Rollins Reservoir and Lake Combie. The entire eight
mile section is impaired by mercury.

Potential Sources
The upper Bear River watershed was historically mined extensively for its hardrock and placer gold
deposits and has been affected by hydraulic mining (Alpers, 2000). Several inactive gold mines exist
upstream of Rollins Reservoir in the upper Bear River watershed (Montoya and Pan, 1992).

B.1.6 Black Butte Reservoir, Mercury
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of Black Butte Reservoir to California's Clean Water Act Section 303(d) list due
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to impairment by mercury. Information available to the Regional Board on mercury levels in fish tissue
samples indicates that water quality objectives are not being attained in Black Butte Reservoir. The
description for the basis for this determination is given below.
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Evidence of Impairment
The Office ofEnvironmental Health Hazard Assessment (Brodberg and Pollock, 1999) collected trophic
level 3 (carp, crappie arid channel catfish) and level 4 (largemouth bass) fish tissue samples for Black
Butte Reservoir. Trophic level 3 fish feed on zooplankton, phytoplankton, and benthic invertebrates.
Trophic level 4 fish consume trophic level 3 fish as part of their diet. Methylmercury and total mercury
bioaccumulate in aquatic organisms and tend to be present in higher concentrations with increasing trophic
levels (USEPA, 1997a).

Fish were collected from three regions of the reservoir: Burris Creek Arm, Stony Creek Arm, and Angler's
Cove (the area including Fisherman's Cove and extending to the dam). Samples were collected on
November 25, and December 4 and 5, 1997. Muscle tissues from individual fish were combined into.
composite samples for chemical analysis. One composite sample of carp (three fish) and one composite
sample of crappie (three fish) were prepared. Nine composite samples oflargemouth bass (three fish each)
were prepared- two from Angler's Cove, four from Stony Creek Arm and three from Burris Creek Arm.
Eight composite samples of channel catfish (four fish each) were prepared-- one was from Angler's Cove,
four were from Stony Creek Ann, and three were from Burris Creek Arm.

Watershed Characteristics
Black Butte Reservoir is located on Stony Creek along the eastern side of the California Coast Ranges. The
reservoir straddles Glenn and Tehama Counties, which are primarily agricultural counties in the Central
Valley., Black Butte Reservoir is operated by the U.S. Army Corps ofEngineers. Water storage in this
reservoir began in 1963. The reservoir covers a maximum of about 4,500 acres of water (Brodberg and
Pollock, 1999). This is a warm water reservoir that supports primarily largemouth bass, crappie, catfish,
and bluegill. Sport fishing is popular on the reservoir.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for mercury in Black Butte Reservoir. The
narrative toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic
substances in concentrations that produce detrimental physiologicat'responses in human, plant, animal, or
aquatic life." The narrative toxicity objective further states that "The Regional Water Board will also
consider ... numerical criteria and guidelines for toxic substances developed by the State Water Board, the
Califowa Office ofEnvironmental Health Hazard Assessment, the California Department of Health
Services, the U.S. Food and Drug Administration, the National Academy of Sciences, the
U.S. Environmental Protection Agency, and other appropriate organizations to evaluate compliance with
this objective" (CRWQCB-CVR, 1998; http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdf).
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Numeric criteria for mercury in fish tissue have been developed for both human health and wildlife
protection. The U.S. Environmental Protection Agency (USEPA) recently established a human health
protection criterion of 0.3 milligrams per kilogram (mg/kg; equivalent to parts per million [ppm])
methylmercury in the edible portions offish (USEPA, 200Ia). This criterion is used to determine
attainment of the narrative toxicity objective.

~.EXtent$ot;Imiulir.meltt>;~\' All of Black Butte
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Mercury concentrations in the carp and crappie composite samples were 0.3 and 0.34 ppm, respectively.
The average mercury concentration in the channel catfish composite samples was 0.4 ppm. The eight
catfish composite samples had mercury values ranging from 0.34 to 0.5 ppm. The average mercury
concentration in the largemouth bass composite samples was 0.7 ppm The nine bass composite samples
had mercury values ranging from 0.37 to 1.3 ppm (Brodberg and Pollock, 1999). See Table 2 for a
summary of mercury concentrations in the composite samples based on trophic level.

In 2000, OEHHA issued a draft health advisory for Black Butte Reservoir and guidelines for fish
consumption due to elevated mercury levels in fish (OEHHA, 2000).

Table B-2. Summary of Mercury Concentrations in Fish Tissue Composite Samples from Black
Butte Reservoir

Data Source Brodberg and Pollock, 1999
Sample Date 11/25/97, 12/4-5/97

Trophic Level 3 Fish
Number of Composite Samples 38
Mean Mercury Concentration (ppm) 0.39
Range of Mercurv Concentrations (ppm) 0.30 - 0.50

Percent of Samples at or above USEPA Criterion (0.3 ppm) 100%
TrophicLevel 4 Fish

Number of Composite Samples 27
Mean Mercury Concentration (ppm) 0.70

Ranee of Mercury Concentrations (ppm) 0.37 - 1.3
Percent of Samples at or above USEPA Criterion (0.3 ppm) 100%

Extent of Impairment
Since fish were sampled in various parts of the reservoir and all samples were above the USEPA mercury
criterion (0.3 ppm), the evidence suggests the entire waterbody (4,500 acres) is impaired by mercury.

Potential'Sources
The predominant sources of mercury in Black Butte Reservoir were from cinnabar deposits, which were
mined for mercury in the Black Butte Reservoir watershed.

B.l.7 Butte Slough, Diazinon
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition ofButte Slough to California's Clean Water Act Section 303(d) list due to
impairment by diazinon. Information available to the Regional Board on concentrations of these pesticides
indicates that water quality objectives are not being attained. The basis for this recommendation is given
below.

I
I
I
I

Table B-l. 303(d) ListineffMDL Information
'WaterbodvName. !'•. :' Butte Slough
(HydrologicH!Jriit ··t 520.30
.l1otalH:1eneth ,. . .. ' 7.5 miles
$izef./tlfected '. 7.5 miles
,iE:rtent·,oflmpairmelit· .. ::. The entire slough
."U,pstream'Extent· ":'. ",! 390 11' 55"
•Latitude '
.DownstreamExtent 390 08' 53"
Latitude

iRoJiutants/Stressors)'·:ii Diazinon
:M:ii.ior'Sour:ces ....... :::><~: Agriculture

;,Upstream"Extent~oDgitlloe;; 121 0 55' 42"
,,/..', : {

Downstream:Extent 121 0 50' 18"
Loneitude
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Evidence of Impairment
Table 2 summarizes the results from two key studies conducted by the Regional Board (Holmes et aI, 2000)
and the US Geological Survey (Dileanis et al., 2000). Samples were collected during January and February
in each year.

Butte Slough begins near the confluence of Butte Creek and the Sacramento River, and flows
approximately six miles before it empties into the Sutter Bypass, just south of State Highway 20. Butte
Slough receives large volumes ofagricultural runoff during winter storm events and during rice field
releases in April and May. During the summer irrigation season for orchard crops, Butte Slough is
dominated by agricultural return flows (Chilcott, 1992).

Currently, the majority of the low-lying land within this basin is in rice production, and the sloughs and
channels have been extensively reconstructed to carry irrigation water. Almond and stonefruit orchards,
pasture, and rangeland dominate the uplands along the northern and eastern edges of the basin. However,
important wetland habitat still exists in the basin, including the Butte Sink and the Gray Lodge Waterfowl
Management Area, just north of the Sutter Buttes.

I
I
I
I
I
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Watershed Characteristics
The drainage basin of Butte Slough lies east of the Sacramento River, south ofBig Chico Creek, and north
of the Sutter Buttes. Natural streams in the area either originate in the Sierra foothills or are former flood
channels for the Sacramento River. Historically, all the streams were ephemeral and only carried runoff or
flood flows for two to four months of the year. As these channels reached the low-lying areas along the
east side of the Sacramento River, they branched into numerous sloughs and meandering waterways,
creating extensive wetland habitat. All flows converged in the southwest comer of the basin and drained
into Butte Slough (Chilcott, 1992).

Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for diazinon in Butte Slough. The
narrative objective for pesticides states, "No individual pesticide or combination ofpesticides shall be
present in concentrations that adversely affect beneficial uses." The.narrative toxicity objective in the
Basin Plan states, in part, "All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic life." The narrative
toxicity objective further states that "The Regional Water Board will also consider ... numerical criteria
and guidelines for toxic substances developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, theCalifornia Department of Health Services, the U.S. Food
and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection Agency,
and other appropriate organizations to evaluate compliance with this objective (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdO... The California Department ofFish and Game has
established freshwater numeric acute (I-hour average) and chronic (4-day average) water quality criteria
for diazinon of 0.08 J.Lg/L and 0.05 J.LglL, respectively, for the protection of aquatic life (Siepmann and
Finlayson, 2000).

The interconnected waterway and wetland system that includes Butte Creek, Butte Sink, Butte Slough, and
the Sutter Bypass are part of the main migration corridor for spring-run salmon, and also provide habitat for
numerous other aquatic and wetland species, particularly waterfowl. The Nature Conservancy and several
reclamation districts and irrigation companies have formed the Lower Butte Creek Project to reduce fish
passage and entrainment problems because of this waterway's key habitat values (NCWA, 2001;
http://norcalwater.orgllowerbuttecreekproject.htm).



a) Cahfonua Department ofFIsh and Game Water Quality Cntena for the ProtectIon of AquatIc LIfe
(Siepmann and Finlayson, 2000)

nd = not detected
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LSS I Cll df·wtCT bl B 2 D' .a e .. laZlDon oneen ratIons ID ater amI es o eete rom Butte loueh at ower Pass Road

Number Range of Number of Percent
Data Sample

of Diazinon Criteria" Samples Equal Samples Equal
Source Years

Samples Concentration to or Above to or Above
Criteria Criteria

Holmes et
1994 27 nd to 1.0 !!g/L

chronic 0.05 IlgIL 24 89%
al,2000 acute 0.08 Ilg/L 17 63%
Dileanis,

2000 9 ndto 0.082 !!g/L
chronic 0.05 1lg!L 3 33%

2001 acute 0.08 IlgJ L 0 0%

Sum
1994-

36 nd to 1.0 !!gIL
chronic 0.05 IlgJ L 27 75%

2000 acute 0.08 IlgJ L 17 47%

I
I
I

I
I

I

I
I

Extent of Impairment
Butte Slough extends for approximately six miles, from the confluence of Butte Creek and the Sacramento
River to the Sutter Bypass. Samples were collected at one site only, at Lower Pass Road near Meridian.
However, the Butte Slough watershed contains extensive acreage of almonds and stonefruits, and Butte
Slough receives substantial amounts of runoff from these orchards during winter storm events. Therefore,
the entire six miles are proposed for listing on the 303(d) list.

I
I
I
I

Potential Sources
Diazinon is commonly used as a dormant spray on almonds and stonefruits during the winter months, and
these applications are the most likely source of diazinon in Butte Slough.

B.1.8 Butte Slough, Molinate
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of Butte Slough to California's Clean Water Act Section 393(d) list due to
impairment by molmate. Information available to the Regional Board on concentrations of this pesticide
indicates that water quality objectives are not being attained. The basis for this recommendation is given
below.

!,Pollutants/Stllessor,s':'; ,'fiJi' .{ Molinate

W 121 0 50' 18"Downstream!Ertent ....
Lon2ititde

U,pstream:E:x:teritil,oijgltUtle, '. W 121 0 55' 42"

"Watetbody'Name: "\);, Butte Slough

TotaI:Lene:th 7.5 miles
Size<Affected 7.5 miles
;ExtEmtiofJmpairnieIlt, The entire slough
:Up~tream'Extent 'e N 390 11' 55"
'ljatitude. ..... '. ....' ,::i;

.Uownstream'Extent .! N 390 08' 53"
Latitude

'Hydrologic'Uriit ." 520.30

Table B-1. 303(d) Listin2/TMDL Information
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Watershed Characteristics
The drainage basin of Butte Slough lies east of the Sacramento River, south of Big Chico Creek, and north
of the Sutter Buttes. Natural streams in the area either originate in the Sierra foothills or are former flood
channels for the Sacramento River. Historically, all the streams were ephemeral and only carried runoff or
flood flows for two to four months of the year. As these channels reached the low-lying areas along the
east side of the Sacramento River, they branched into numerous sloughs and meandering waterways,
creating extensive wetland habitat. All flows converged in the southwest comer of the basin and drained
into Butte Slough (Chilcott, 1992).
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Evidence of Impairment
Between 1994 and 2000, multiple studies analyzed a total of93 ambient water samples collected in Butte
Slough for molinate. Samples were generally collected during the time period of application of molinate to
rice (generally May and June). Sixteen of93 samples (about 17%) exceeded ,the Regional Board
performance goal of 10 ppb.

The interconnected waterway and wetland system that includes Butte Creek, Butte Sink, Butte Slough, and
the Sutter Bypass are part of the main migration corridor for spring-run salmon, and also provide habitat for
numerous other aquatic and wetland species, particularly waterfowl. The Nature Conservancy and several
reclamation districts and irrigation companies have formed the Lower Butte Creek Project to reduce fish
passage and entrainment problems because of this waterway's key habitat values (NCWA, 2001.
ht1,p:llnorcalwater.org/lower butte creek project.htrn).

Currently, the majority of the low-lying land within this basin is in rice production, and the sloughs and
channels have been extensively reconstructed to carry irrigation water. The uplands along the northern and
eastern edges of the basin are dominated by almond and stonefruit orchards, pasture, and rangeland.
However, important wetland habitat still exists in the basin, including the Butte Sink and the Gray Lodge
Waterfowl Management Area, just north of the Sutter Buttes.

Butte Slough begins near the confluence of Butte Creek and the Sacramento River, and flows
approximately six miles before it empties·into the Sutter Bypass, just south of State Highway 20. Butte
Slough receives large volumes of agricultural runoff during winter storm events and during rice field
releases in April and May. During the summer irrigation season for orchard crops, Butte Slough is
dominated by agricultural return flows (Chilcott, 1992).

I
I
I
I
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Water Quality Objectives Not Attained
The narrative objective for pesticides and toxicity are not being attained for molinate in Butte Slough. The
narrative objective fOf pesticides states, "No individual pesticide or combination ofpesticides shall be
present in concentrations that adversely affect beneficial uses." The narrative objective for toxicity states,
"All waters shall be maintained free of toxic substances in concentrations that produce detrimental
physiological responses in human, plant, animal, or aquatic life." The narrative toxicity objective further
states "The Regional Water Board will also consider...numerical criteria and guidelines for toxic
substances developed by the State Water Board, the California Office of Environmental Health Hazard
Assessment, the California Department ofHealth Services, the U.S. Food and Drug Administration, the
National Academy of Sciences, the U.S. Environmental Protection Agency, and other appropriate
organizations to evaluate compliance with this objective." (CRWQCB~CVR, 1998;
ht1.p:llwww.swrcb.ca.gov/rwqcb5/bsnplnab.pdf). The Regional Board performance goal to protect
freshwater habitat is 10 J!g/L or 10 ppb (micrograms per liter or parts per billion) (CRWQCB-CVR, 1998).
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Potential Sources
Molinate is applied on rice fields to control broad-leaved and grassy weeds (WHO, 1993). Agricultural
runoff from rice fields and drift of molinate during aerial application onto rice fields contributes to surface
water contamination adjacent rice fields (California Rice Commission, 2001). The occurrence of molinate
in Butte Slough water column samples indicates that the most likely source ofmolinate is from agriculture,
specifically rice fields.

Extent of Impairment
Butte Slough extends approximately 7.5 miles, from the confluence of Butte Creek and the Sacramento
River to the Sutter Bypass. Samples were collected from one site only, at Lower Pass Road near Meridian.
However, the Butte Slough watershed contains extensive rice acreage, and Butte Slough flows are
frequently dominated by runoff from these fields, particularly during April and May. Therefore, the entire
7.5 miles is proposed for listing on the 303(d) list. The most likely source ofmalinate is from rice fields
draining into the Butte Slough waterways.

B.1.9 Lower Calaveras River, Diazinon
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of the lower Calaveras River to California's Clean Water Act Section 303(d) list
due to impairment by diazinon. Information available to the Regional Board on diazinon concentrations in
the lower Calaveras River indicates that water quality objectives are not being attained. The basis for this
recommendation is given below.

P R dB tt SI h t LI ell tdfT bl B 2 M r t . W t Sa e -. oma em a er amples o ec e rom u e OUI!J a ower ass oa

Number Range of Number of Percent Samples
Sample of Molinate Samples Equal to Equal to or

Study Years Samples Concentrations Criteria or Above Criteria Above Criteria
Gorder et aI,

1994 16 nd - 0.15 ppb
1995 10 ppb 0 0.00%
Gorder et aI,

1995 18 nd - 8.5 ppb
1995 10ppb 0 0.00%
Gorder et aI,

1996 19 nd - 15.7 ppb
1996 10ppb 7 37%
Gorder et aI,

1997 17 nd - 16.42 ppb
1997 lOppb 6 35%
Gorder et aI,

1998 17 nd - 12.17 ppb
1999 10 ppb 1 7%
Newhart et aI,

2000 6 nd - 11.5 ppb
~OOO 10 ppb 2 33%

Sum
1994 - 93 nd - 16.42 ppb
2000 10ppb 16 17%

I
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I
I
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I
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Diazinon
Agriculture, Urban

121 0 16' 47"

121 0 22' 5"

TMDL::Prioritv..\,',:;'::

tPollutlirits/Stressors'''!; .,
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Lower Calaveras River

50 miles
531.30

30 miles

Lower Calaveras River

370 59' 38"

370 57' 59"

:TotaF,waterbodv$iie "

';:BowristrellmtExtent~~1 ;'0'
j;~~tltil.a~Jr:i':ii~:i;;:~:;l;:,:~~;;';;'~r~,~~!i:J,!~ <~~i,:,';!:.t~~·

Table B-1. 303(d) Listin ITMDL Information

Watershed Characteristics .
The Calaveras River flows out ofNew Hogan Lake in western Calaveras County, and joins the San Joaquin
River approximately 40 miles downstream in Stockton, A major portion of the river is located in San
Joaquin County, and flows through extensive acreage dominated by orchards, The lower portion of the
Calaveras River flows through the City of Stockton, and is dominated by urban runoff.

Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for diazinon in the lower
Calaveras River. The narrative objective for pesticides states, ''No individual pesticide or combination of
pesticides shall be present in concentrations that adversely affect beneficial uses." The narrative toxicity
objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances in
concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states that "The Regional Water Board will also consider ...
numerical criteria and guidelines for toxic substances developed by the State Water Board, the California
Office of Environmental Health Hazard Assessment, the California Department of Health Services, the.
U.S. Food and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection
Agency, and other appropriate organizations to evaluate compliance with this objective" (California
Regional Water Quality Control Board, Central Valley Region, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdf). The California Department ofFish and Game has
established freshwater numeric acute (I-hour average) and chronic (4-day average) criteria for diazinon of
0.08 J.lg/L and 0.05 J.lg/L, respectively, for the protection of aquatic life (Siepmann and Finlayson, 2000).. ,

Evidence of Impairment
Between 1994 and 1998,22 samples from the lower Calaveras River were analyzed for diazinon; most of
these samples were collected during or immediately after wet weather events (Table 2). Eighteen of the 23
samples (78%) exceeded the acute and chronic criteria for diazinon developed by the California
Department of Fish and Game for the protection ofaquatic organisms (Lee, G.F., and A. Jones-Lee, 2000;
CDM, 1999; Lee and Jones-Lee, 2001).



a) Cahforma Department ofFish and Game Water Quahty Cntena for Dlazmon (Slepmann and Finlayson,
2000)
nd = not detected
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Potential Sources
Diazinon is commonly used as a dormant spray on almonds and stonefruits during the winter months, and
on urban landscapes year-round. It is likely that these applications are the source of diazinon in the lower
Calaveras River.

Extent of Impairment
Approximately 30 miles of the Calaveras River lies in San Joaquin County and receives orchard and urban
nmoff. Most of the samples were collected from sites within the City of Stockton, but it is likely that the
entire lower Calaveras River is impaired by diazinon.

RiCIh LC II d fS'wT bl B 2 D' ,a e - , lazmon m ater amPJes o ecte rom t e ower a averas ver
Number of Percent
Samples Samples

Number Range of Equal to or Equal to or
Sample of Diazinon Above Above

Data Source location Years Samples Concentrations Criteria8 Criteria Criteria
...ee, G.F., and Pacific chronic 0.05 Jlg/L 0 0%
A. Jones-Lee. Ave

1996 1 0.036 1lg
2000 acute 0.08 1lg!L 0 0%
CDM,1999; Sutter 1996 - chronic 0.05 IlgIL 6 75%Lee and Jones- Street 1998

8 nd - 1.7 Ilg
~ee, 2001 acute 0.08 Ilg/L 6 75%
CDM,1999; 1996 - chronic 0.05 IlgIL 4 44%Lee and Jones- West Lane

1998
9 nd - 1.3 Ilg

Lee, 2001 acute 0.08 Ilg/L 4 44%
Lee and Jones- ~ot 1994 -

5 nd - 0.45 Ilg
chronic 0.05 IlgIL 4 80%

Lee, 2001 identified 1998 acute 0.08 Ilg/L 4 80%

1994 - chronic 0.05 ug!l 18 78%
Sum Sum

1998
23 nd - 1.7 Ilg

0.081lg/Lacute 18 78%

B.l.IO Lower Calaveras River, Low Dissolved Oxygen
Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region, Regional Board,
recommends the addition of the lower Calaveras River to California's Clean Water Act Section 303(d) list
due to impainnent by low dissolved oxygen. Information available to the Regional Board on dissolved
oxygen levels in the lower Calaveras River indicates that water quality objectives are not being attained. A
description for the basis for this determination is given below.
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Table B-2. Dissolved Oxygen Concentrations in Water Samples Collected from Lower Calaveras
River
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Low Dissolved
Oxygen
Urban Runoff/Storm
Sewers

121 0 16' 47.9"

121 0 22' ~.4"
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::fiPpstr'eani;'Exte'llf:;,):': ,•.•..,:;
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50 river miles
5 miles

370 59' 38.5"

Between the Stockton
Diversion Canal and the
San Joaquin River

370 57' 59.6"

'Waterbo~y,:Nanie., " ,': Lower Calaveras River

"Total :'WaterbodySize

'!"I{Ydrologic:';Uoit .,.>1"',': 531.30
• ',,<",

:Bize,;~fected:
'.::.':" ..>..... ':":,. ,. ,,',:

Table B-l. 303(d) ListinllTMDL Information

')F;*~ent!~fI~pailini~~t,':

::.':"'::":·..·;,:;i.:f:i!:,:,'.'::,:,,'i',:,::::,!',,:'!,::,,!~\i,,:;::::,:,~i

i:!'~OW,pst~~~wiIE~!~~tl':i:'~~~
'U::atlttide "',0:",'", >":"~/':~Hi::i

Extent of Impairment
Dissolved oxygen concentrations in the lower Calaveras River (measured in Stockton, California) have
been documented to fall below the Basin Plan objective of 5 mg/l, as demonstrated by the DeltaKeeper data
discussed above. Data for the lower Calaveras River is limited to one sampling point approximately in the
middle of the Stockton urban area. The sampling point is likely representative ofDO levels in the portion
of the Calaveras River surrounded by Stockton. The Regional Board is therefore recommending listing'the
lower Calaveras River for DO between the Stockton Diversion Canal and the San Joaquin River.

Water Quality Objectives Not Attained
The Water Quality Control Plan (Basin Plan) for the Sacramento River and San Joaquin River Basins
contains a numeric objective applicable to the Calaveras River which requires dissolved oxygen (DO) not
be reduced below 5 milligrams per liter (mg/l) (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdfl. '
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Evidence of Impairment
A report ofDeltaKeeper data collected between 8 November 1999 and 7 February 2000 found DO
concentrations in the lower Calaveras River below the Basin Plan objective in 10 of 32 samples. Data in
the same report collected between 15 October 1996 and 8 November 1996 found DO concentrations below
the Basin Plan objective in 8 of 12 samples (Lee and Jones-Lee, 2000).

Potential Sources
The impaired reach of the lower Calaveras River is wholly within the Stockton urban area. The most likely
source of ox¥gen demanding substances is from runoff from the urban area.

Data Source Sample Years Number of Range of DO Number of Samples
Samoles Concentrations Below Criterion

Lee and Jones-Lee,
OctoberlNovember 1996;

2000 (DeltaKeeper)
November 1999 to 44 0.9 - 11.7 mg/L 18
February 2000

Watershed Characteristics
The lower Calaveras River is located within the San Joaquin Delta Hydrologic Unit, flows through central

. Stockton, California, and joins the San Joaquin River near Rough and Ready Island.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List - Appendix B

B.1.11 Lower Calaveras River, Pathogens
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition of the lower Calaveras River to California's Clean Water Act Section 303(d) list
due to impainnent by pathogens. Information available to the Regional Board on pathogens levels in the
lower reach of the Calaveras River indicates that water quality objectives are not being attained. A
description for the basis for this detennination is given b,elow.

Table B-1. 303(d) Listine:/TMDL Information
Waterbody Name Lower Calaveras River Pollutants/Stressors Pathogens
:HydrologicUnit " 531.30 ,Sources ): Urban runoff,

"
"

.,
", ': ,,i Recreation

TotalWaterbody 50 miles TMl)LPriority i
"

SiZe '. ',' ""
," ':'"

Size Affected 8 Miles TMDLStartDate\(MoliYr,)'
:Extent'of The lower 8 miles of TMDVEnd;Date(MClf:Y!) :'J

"I'"!

Impairment the Calaveras River
' .. , ,.;,'

'"j., .;~:" '.

(urban Stockton)
"., [';,, "

'U:pstreamExtent 380 00' 45" lIpstreamExtent I, '':ti 121 0 14' 22"
Latitude ,Longitude

"

Downstream 370 58' 00" DownstreamE:l:teilt'
'.:1,,';:;')' 121 0 22' 04"

'Extent:Latitude Lol1gitude " ',I", ':

Watershed Characteristics
The Delta is characterized by tidal waters with limited flushing flows during the dry seasons. The lower
Calaveras River has much of its flow diverted upstream of Stockton and the downstream area is dominated
by urban runoff. The lower Calaveras River supports recreational uses, including boating, fishing, water
skiing and swimming. The predominant land use in this portion of the watershed is urban. Additionally,
there are recreational uses of the waters, including boating facilities near the confluence with the San
Joaquin River.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for pathogens in the lower Calaveras River. The
narrative toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic
substances in concentrations that produce detrimental physiological responses in human, plant, animal, or
aquatic life." The narrative toxicity objective further states the" the Regional Water Board will also
consider...numerical criteria and guidelines developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department of Health Services ...the U.S.
Environmental Protection Agency, and other organizations to evaluate compliance with this objective."
The Basin Plan also contains a specific objective for fecal coliform bacteria (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/rwgcb5/bsnplnab.pdf).

Guidelines and criteria have been developed for the protection of human health. The California
Department of Health Services (CDHS) has adopted regulations for recreational waters and beaches for
single samples of total coliform bacteria of 10,000 Most Probable Number (MPN) per 100 milliliters and of
1,000 MPN per 100 ml for 3D-day log mean of sample levels (Title 17 California Code ofRegulation
section 7958). CDHS has also published draft guidelines that include limits for single samples ofE. coli of
235 MPN per 100 milliliters (CDHS, July 2000 http://www.dhs.ca.gov/ps/ddwemlbeaches/freshwater.htm).
USEPA guidelines for bacteria contained in Ambient Water Quality Criteria for Bacteria (USEPA, 1986a)
state "Based on a statistically sufficient number of samples (generally not less than 5 samples equally
spaced over a 3D-day period), the geometric mean of the indicated bacterial densities should not exceed one
or the other of the following: E. coli 126 MPN per 100 rnI; or Enterococci 33 MPN per 100 ml." A
methodology for determining exceedances based on single samples is also included in the standards.

I B-20 27 September 2001
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Evidence of Impairment
DeltaKeeper submitted bacteria data for water samples collected from two locations on the lower Calaveras
River (Jennings, 2001). One sampling location is near the mouth of the river and the other is
approximately four miles upstream. A total of 26 samples collected at the upstream location over during 10
months in 2000-2001, and a total of 11 samples collected at the downstream location during seven months
in 2000, were analyzed. Geometric means of the bacteria counts have been calculated using the data
submitted by DeltaKeeper. The geometric mean for E. coli is 322 MPN per 100 ml for samples collected at
the upstream location (exceeding the USEPA criterion of 126 MPN per 100 ml). The geometric mean for
E. coli for samples collected at the downstream location is 76 MPN per 100 ml. However, individual E.
coli measurements at the downstream site have exceeded the USEPA single sample criterion of 235 MPN
per 100 ml. .

Table B-l. 303(d) Listinl ITMDL Information

Extent of Impairment
The lower eight miles of the Calaveras River is recommended for listing as impaired due to pathogen
contamination. The extent of impairment is extrapolated upstream from the sampling location based on
land use patterns. Both sampling locations are within the urban Stockton area. The lower eight miles of
the Calaveras River have similar land use patterns and it is expected that sampling will show high levels of
bacteria in the urban portion of the river.

Potential Sources
In urban settings, the USEPA has' identified sources ofpathogen pollution to include urban litter,
contaminated refuse, domestic pet and wildlife excrement and failing sewer lines (USEPA 200la). In their
pathogen TMDL Guide, the USEPA states "In a study ofbacterial loading in urban streams, Young and
Thackston (1999) found that fecal bacteria densities were directly related to the density of housing,
population, development, percent impervious area, and domestic animal density. Additionally, recreational
areas may have high bacteria counts. This can be due to improper disposal of waste from boats, 'lack of .
sanitary facilities in the area of recreation and children in diapers using the water." .

B.l.12 Camp Far West Reservoir, Mercury
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of Camp Far West Reservoir to California's Clean Water Act Section 303(d) list
due to impairment by mercury. Information available to the Regional Board on mercury levels in fish
tissue samples indicates that water quality objectives are not being attained in Camp Far West Reservoir.
The description for the basis for this determination is given below. .

Watershed Characteristics
The Bear River flows into Rollins Reservoir and Lake Combie before reaching Camp Far West Reservoir.
The South Sutter Water District constructed Camp Far West Reservoir as a partial surface water supply in
response to declining ground water resources., The Bear River basin has covers over 232,800 acres. Water
usage in the basin includes recreational, agricultural, municipal, and hydroelectric generation. The Bear
River basin is bounded by the Yuba River basin on the north, the Little Truckee River basin on the east,
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and the American River basin on the south. The headwaters are located in the Sierra Nevada snowfields at
elevations ranging up to 9,100 feet above sea level.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for mercury in Camp Far West Reservoir. The
narrative toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic
substances in concentrations that produce detrimental physiological responses in human, plant, animal, or
aquatic life." The narrative toxicity objective further states that "The Regional Water Board will also
consider ... numerical criteria and guidelines for toxic substances developed by the State Water Board, the
California Office of Environmental Health Hazard Assessment, the California Department of Health
Services, the U.S. Food and Drug Administration, the National Academy of Sciences, the
U.S. Environmental Protection Agency, and other appropriate organizations to evaluate compliance with
this objective" (CRWQCB-CVR, 1998; http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdf).

Numeric criteria for mercury in fish tissue have been developed for both human health and wildlife
protection. The U.S. Environmental Protection Agency (USEPA) recently established a human health
protection criterion of 0.3 milligrams per kilogram (mg/kg; equivalent to parts per million [ppm])
methylmercury in the edible portions offish (USEPA, 2001b). This criterion is used to determine
attainment with the narrative toxicity objective.

Evidence of Impairment
The U.S. Geological Survey (USGS) and Toxic Substances Monitoring Program (TSMP) collected fish
tissue samples from the midsection, the dam area, and the Bear River and Rock Creek Arms of Camp Far
West Reservoir. Both studies collected trophic level 3 and 4 fish. Trophic level 3 fish feed on
zooplankton, phytoplankton, and benthic invertebrates. Trophic level 4 fish consume trophic level 3 fish as
part of their diet. Methylmercury and total mercury bioaccumulate in aquatic organisms and tend to
increase with increasing trophic levels (USEPA, 1997a). The TSMP and USGS sampled 36 trophic level
(TL) 4 fish (largemouth bass, srnallmouth bass, spotted bass, and channel catfish) between 1987 and 1999.
The TL4 fish had an average mercury concentration of 0.69 ppm, which exceeds the USEPA criterion of
0.3 ppm Placer, Yuba, and Nevada counties have issued an interim public health notification for all lakes
and watercourses within these counties based on the USGS data. OEHHA is in the process of developing a
state advisory (Nevada County, 2000).

Extent of Impairment
Camp Far West Reservoir covers 2,002 surface acres. Fish collected throughout the reservoir had mercury
levels exceeding the USEPA criterion. The entire waterbody is impaired by mercury.

Potential Sources
The Bear River watershed was historically mined extensively for its hardrock and placer gold deposits and
has been affected by hydraulic mining (Alpers and Hunerlach, 2000). Several inactive gold and copper
mines exist upstream ofCamp Far West Reservoir in the Bear River watershed. The Dairy Farm Mine is
located along the reservoir's southern shoreline. It is an inactive copper, gold, and silver mine that used
underground and open pit mining methods. An open adit has been observed when reservoir levels are low
(Montoya and Pan, 1992). Despite being associated with acid mine drainage, Dairy Farm Mine does not
discharge perennially.

B.l.13 Clover Creek, Fecal Coliform
Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region, Regional Board,
recommends the addition of Clover Creek to California's Clean Water Act Section 303(d) list due to
impairment by fecal coliform. Information available to the Regional Board on pathogens levels in Clover
Creek indicates that water quality objectives are not being attained. A description for the basis for this
determination is given below.
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Extent of Impairment
Clover Creek flows for approximately 27.5 miles. The lower reach of Clover Creek, from 10 miles
upstream of its confluence to its confluence with the main stem of Cow Creek, is impacted by fecal
coliform.
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Table B:'l. 303(d) Listing/TMDL Information

Watershed Characteristics
Clover Creek is located in Shasta County and flows from the foothills of Mount Lassen southwest to the
Sacramento River~ east ofAnderson. Clover Creek is part of the Cow Creek watershed. Land use within
the Cow Creek watershed previously included use by indigenous peoples and historic mining, and currently
includes ranches, timberlands, and towns (Montoya and Pan, 1992; Hannaford and North State Institute for
Sustainable Communities, 2000).

Evidence of Impairment
Water samples were collected from the lower reach of Clover Creek between June and October 1999. The
average fecal coliform levels in the water samples were above 300 MPN/I00ml. The fecal coliform levels
exceeded the geometric mean Basin Plan criterion (200 MPN/100ml) for at least five months in 1999.
Many of samples were also above the 30-day Basin Plan criterion (400MPN/I00 ml) (Hannaford and
North State Institute for Sustainable Communities, 2000).

Water Quality Objectives Not Attained
The numeric objective for bacteria is not being attained in Clover Creek. The bacteria objective in the
Basin Plan states, in part, "In waters designated for contact recreation (REC-l), the fecal coliform
concentration based on a minimum of not less than five samples for any 30-day period shall not exceed a
geometric mean of 200/1 00 ml, nor shall more than ten percent of the total number of samples taken during
any 30-day period e,xceed 400/100 ml (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwqcb5/bsnplllab.pdO... The bacteria objectives are presented in terms ofMost
Probable Number (MPN) per 100 milliliters (ml). The bacteria objectives were evaluated for Clover Creek
by comparing fecal coliform concentrations measured in Clover Creek to Basin Plan objectives.

Potential Sources
Hannaford and North State Institute for Sustainable Communities (2000) concluded that Clover Creek
contained "at least the wildlife input" and potentially low levels of livestock and human inputs ofbacteria.
The levels contributed by these sources are considered to be the background levels for the area. Since the
impaired Clover Creek site is not known to contain more wildlife than the other areas, the excess bacteria
"probably originated from livestock or human sources," including septic systems and/or sewage lines
leaching into the streams (Hannaford and North State Institute for Sustainable Communities, 2000).
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B.1.14 Colusa Basin Drain, Azinphos-methyl
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition of the Colusa Basin Drain (CBD) to California's Clean Water Act Section 303(d)
list due to impairment by azinphos-methyl. Information available to the Regional Board on azinphos
methyl concentrations in the CBD indicates that water quality objectives are not being attained. The basis
for this determination is given below.

Table B-l. 303(d) Listin ITMDL Information
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Watershed Characteristics
The CBD flows for approximately 70 miles along the west side of the Sacramento River, from Colusa to
the CBD's confluence with the Sacramento River at Knights Landing. The CBD receives runoff from
hundreds of thousands of acres of agricultural fields during rain events and from irrigation return flow.

Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for azinphos-methyl in the CBD.
The narrative objective for pesticides states. "No individual pesticide or combination of pesticides shall be
present in concentrations that adversely affect beneficial uses." The narrative toxicity objective in the
Basin Plan states, in part, "All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic life." The narrative
toxicity objective further states that "The Regional Water Board will also consider ... numerical criteria
and guidelines for toxic substances developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department of Health Services, the U.S. Food
and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection Agency,
and other appropriate organizations to evaluate compliance with this objective" (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwqcb5/bsnpInab.pdf). The US Environmental Protection Agency (USEPA) has
established an ambient water quality criterion for azinphos-methyl for the protection of freshwater aquatic
life of 0.01 IlglL (USEPA, 1976).

Evidence of Impairment
The CBD was sampled at least once a month between November 1996 and April 1998 and a total of 21
water samples were analyzed for azinphos-methyl (Table 2). Seven of the 21 samples (about 33%)
contained azinphos-methyl concentrations at or above US Environmental Protection Agency instantaneous
maximum water criterion of 0.01 uglL (USEPA, 1976). The highest concentrations were generally
detected between December and April, and during August and September. High levels of azinphos-methyl
often co-occurred with high levels of diazinon.
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Table B-l. Azlnphos-methylln Water Samples from the Colusa Basin Drain at Road 99E near Knight's
L dlan ne

Percent
Range of Number of Samples Equal

Sample Number of Azinphos -methyl Samples Equal to to or Above
Data Source Years Samples Concentrations Criterian or Above Criteria Criteria

!Domagalski,
1996 2 nd

2000 0 0%

Domagalski,
1997 15 nd - 0.05 j.lglL

2000 6 40%

Domagalski,
O.OIj.lglL

2000
1998 4 nd - O.OIj.lglL 1 25%
1996-

33%
Sum 1998 21 nd - 0.05 j.lg/L 7
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Potential Sources
The extensive agricultural areas drained by the CBD are the most likely sources of azinphos-methyl.

a) USEPA, 1976
nd = not detected

Extent of Impairment
Azinphos-methyl is used to control insects on almonds, walnuts and other crops grown throughout the
region drained by the CBD. Therefore, it is likely that the entire length of the CBD is impaired by
azinphos-methyI.
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B.1.lS Colusa Basin Drain, Diazinon '
Summary ofProposed Actions
The C'alifornia Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of the Colusa Basin Drain (CBD) to California's Clean Water Act Section 303(d)
list due to impairment by diazinon. Information available to the Regional Board on diazinon
concentrations in the Colusa Basin Drain (CBD) indicates that water quality objectives are not being
attained. The basis for this recommendation is given below.

Table B-l. 303(d) Listim /TMDL Information

Watershed Characteristics
The CBD flows for approximately 70 miles along the west side of the Sacramento River, from Colusa to
the CBD's confluence with the Sacramento River at Knights Landing. The CBD receives runoff from
hundreds of thousands of acres of agricultural fields during rain events, and from irrigation return flow in
the dry season.
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Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for diazinon in the CBD. The
narrative objective for pesticides states "No individual pesticide or combination of pesticides shall be
present in concentrations that adversely affect beneficial uses." The narrative toxicity objective in the
Basin Plan states, in part, "All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic life." The narrative
toxicity objective further states that "The Regional Water Board will also consider ... numerical criteria
and guidelines for toxic substances developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department ofHealth Services, the U.S. Food
and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection Agency,
and other appropriate organizations to evaluate compliance with this objective." (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwqcb5/bsnplnab.pdf) The California Department ofFish and Game has
established freshwater numeric acute (I-hour average) and chronic (4-day average) criteria for diazinon of
0.08 J.l.g/L and 0.05 J.l.g/L, respectively, for the protection of aquatic life (Siepmann and Finlayson, 2000).

I
I

Evidence of Impairment
Between 1994 and 1998, multiple studies analyzed a total of 59 ambient water samples collected in the
CBD for diazinon (Table 2). Most samples were collected during the orchard dormant spray season.
Overall, 17 of 59 samples (about 29%) contained diazinon concentrations at or above CDFG chronic water
quality criterion of 0.050 Ilg/L and 11 of 59 (about 19%) samples exceeded CDFG acute water quality
criterion of 0.080 J.l.g/L.

a) Cahforrua Department ofFIsh and Game Water QualIty Cntena for the Protection of Aquatic LIfe
(Siepmann and Finlayson, 2000)

nd = not detected

Extent of Impairment
Diazinon is used to control insects on almonds, walnuts, stone fruits and other crops grown throughout the
region drained by the CBD. Therefore, it is likely that the entire length of the CBD is impaired by
diazinon.

Kn' ht' L dlC I BID II fstr' . WcT bl B 2 D' .a e , . laZInon oncen atlODs In ater amDles rom o usa as n ra Dnear le:I s an De:
Number of Percent

Number Range of Samples Equal Samples Equal
Sample of Diazinon to or Above to or Above

Data Source Years Samples Concentrations CriteriaD Criteria Criteria

Domagalski,
1994 29 nd - 0.33 J.l.gIL

chronic 0.051lg/L 11 38%
2000 acute 0.08 J.l.g/L 8 27%

Holmes et
1996 2 nd

chronic 0.051lgIL 0 0%
aI., 2000 acute 0.081lg!L 0 0%

Holmes et
1997 15 nd - 0.07 J.l.g/L

chronic 0.05 Ilg/L 2 13%
aI., 2000 acute 0.08 IlgIL 0 0%

Holmes et
1998 4 0.01 - 0.1 J.l.g/L

chronic 0.05 Ilg/L 1 25%
a1.,2000 acute 0.081lg/L 1 25%

Dileanis, et
2000 9 nd - 1.02 J.l.g1L

chronic 0.05 1lg!L 3 33%
aI., 2001 acute 0.081lg/L 2 22%

Sum
1994 -

59 nd - 1.02 Ilg/L
chronic 0.05 Ilg/L 17 29%

2000 acute 0.081lg/L 11 19%
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Potential Sources
The extensive agricultural areas drained by the CBD are the most likely sources of diazinon.
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B.1.16 Colusa Basin Drain, Molinate
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of the Colusa Basin Drain (CBD) to California's Clean Water Act Section 303(d)
list due to impainnent by molinate. Information available to the Regional Board on concentrations of this
pesticide indicates that water quality objectives are not being attained. The basis for this recommendation
is given below.

Evidence of Impairment
Between 1994 and 2000, multiple studies analyzed a total of 138 ambient water samples collected in the
CBD for molinate. Samples were 'collected during the time period of application of molinate to rice
(generally May/June). Forty-eight of 138 samples (about 35%) exceeded the Regional Board performance
goal of 10 ppb (Gorder et aI, 1995 through 1998; Domagalski, 2000; Holmes .et aI., 2000; Newhart et aI,
2000). Table 2 summarizes the available data.

Water Quality Objectives Not Attained
The narrative objective for pesticides and toxicity are not being attained for molinate in the CBD. The
narrative objective for pesticides states, ''No individual pesticide or combination of pesticides shall be
present in concentrations that adversely affect beneficial uses." The narrative objective for toxicity states,
"All waters shall be rpaintained free of toxic substances in concentrations that produce detrimental
physiological responses in human, plant, animal, or aquatic life:'~ The narrative toxicity objective further
states "The Regional Water Board will also consider...numerical criteria and guidelines for toxic
substances developed by the State Water Board, the California Office of Environmental Health Hazard
Assessment, the California Department of Health Services, the U.S. Food and Drug Administration, the
National Academy of Sciences, the U.S. Environmental Protection Agency, and other appropriate
organizations to evaluate compliance with this objective." (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/rwqcb5/bsnplnab.pdf). The Regional Board performance goal to protect
freshwater habitat is 10 ug/L or 10 ppb (micrograms per liter or parts per billion) (CRWQCB-CVR, 1998).

Watershed Characteristics
The Colusa Basin Drain (CBD) flows for approximately 70 miles along the west side of the Sacramento
River, from close to the Sacramento River, at Colusa, to its confluence with the Sacramento River at
Knights Landing. The CBD receives runoff from hundreds of thousands of acres of agricultural ,fields
during rain events and from irrigation return flow.

------------------------_._---_...



Potential Sources
The extensive agricultural areas drained by the CBD are the most likely sources of molinate.

Extent of Impairment
Molinate is used to control aquatic weeds on rice grown throughout the region drained by the CBD.
Therefore, it is likely that the entire length of the CBD is impaired by molinate.
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Watershed Characteristics
Del Puerto Creek originates on the eastern slope of the Coast Range, near the intersection of San Joaquin,
Stanislaus, and Alameda Counties. The creek flows northeast approximately 27 miles to its confluence
with the San Joaquin River, south of Laird Park. Extensive acreage in the lower part of the watershed is
used to grow orchard and field crops, especially southeast of Interstate Highway 5. Several lateral drains
that carry tailwater from fields located along the west side of the San Joaquin Valley also drain into Del
Puerto Creek.

Table B-l. 303(d) Listine:/TMDL Information

B.l.l7 Del Puerto Creek, Chlorpyrifos
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition of the lower portion of Del Puerto Creek to California's Clean Water Act Section
303(d) list due to impairment by cWorpyrifos. Information available to the Regional Board on cWorpyrifos
levels indicates that water quality objectives are not being attained. The basis for this recommendation is
given below.

a e -2. Molmate in ateI' amples Collected from Colusa Basin Drain
Number of
Samples Percent
Equal to or Samples Equal

Number of Range of Molinate Above to or Above
Sample Years Samples Concentrations 'f"'riteria Criteria Criteria

1994 21 nd - 0.153 /lg/L 10 Ug/L 0 0.00%

1995 21 nd - 28.95 /lg/L 10/lg!L 11 52%

1996 23 nd - 41.25 /lg/L 10/lg/L 13 57%

1997 21 nd - 27.335 ug/L 10 /lg/L 9 43%

1998 21 nd - 44.09 Jlg/L 10/lg/L 8 38%

1996 - 1998 20 0.009" 19.2 /lg/L 10/lg/L 1 5%

2000 11 nd - 22.0 /lg!L 10/lg/L 6 33%

1994 - 2000 138 nd - 44.09 /lg/L 10/lg/L 48 35%
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Potential Sources
Applications of chlorpyrifos to orchards and field crops are the most likely source of chlorpyrifos in Del
Puerto Creek.

a) Cahforma Department ofFIsh and Game Water QualIty Cntena for Dlazmon and Chlorpyrifos
(Sieprnann and Finlayson, 2000)
nd = not detected
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Extent of Impairment
The lower section of Del Puerto Creek extends for approximately five miles between Interstate 5 and the
San Joaquin River. Extensive acreage in the lower part of the watershed is used to grow orchard and field
crops, and chlorpyrifos is used as on these crops during the dormant and the growing seasons.
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Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for chlorpyrifos in Del Puerto
Creek. The narrative objective for pesticides states, ''No individual pesticide or combination of pesticides
shall be present in concentrations that adversely affect beneficial uses." The narrative toxicity objective in
the Basin Plan states, in part, "All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic life." The narrative
toxicity objective further states that "The Regional Water Board will also consider ... numerical criteria
and guidelines for toxic substances developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department of Health Services, the U.S. Food
and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection Agency,
and other appropriate organizations to evaluate compliance with this objective" (CRWQCB-CVR, 1998;
h!tll://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdf). The California Department ofFish and Game (CDFG)
has established freshwater numeric acute (I-hour average) and chronic (4-day average) criteria for
chlorpyrifos of0.02 1!g!L and 0.014 1!g!L, respectively, for the protection ofaquatic life (Siepmann and
Finlayson, 2000). .

B.l.l8 Del Puerto Creek, Diazinon
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition of the lower portion of Del Puerto Creek to California's Clean Water Act Section
303(d) list due to impairment by diazinon. Information available to the Regional Board on diazinon
concentrations in Del Puerto Creek indicates that water quality objectives are not being attained. The basis
for this recommendation is given below.

a e - . orpyr os n a er amll es o ec e rom e uer 0 ree

Number of Percent
Samples Samples

Number Range of Equal to or Equal to or
Sample of Chlorpyrifos Above Above

Data Source Years Samples Concentrations CriteriaD Criteria Criteria
Ross 1992, 1993;
Ross et al., 1996, 1991-

8 nd
chronic 0.014 ~lg!L 0 0%

. 1999; Fujimura, 1993
1991a,b,1993a,b,c,d acute 0.02 ug/L 0 0%

lFoe, 1995 1991 8 nd - 0.063 J.lg!L
chronic 0.014 ug/L 2 25%

acute 0.02 J,lg/L 2 25%

Foe, 1995 1992 14 nd - 0.023 J.lg/
chronic 0.014 Ug!L 3 21%

acute 0.02 ~lg/L 1 7%

Sum
1991-

30 nd • 0.063 ~lg/
chronic 0.014 Ug!L 5 17%

1993 acute 0.02 ~lg!L 3 10%
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Watershed Characteristics
Del Puerto Creek originates on the eastern slope of the Coast Range, near the intersection of San Joaquin,
Stanislaus, and Alameda Counties. The creek flows northeast approximately 27 miles to its confluence
with the San Joaquin River, south ofLaird Park. Extensive acreage in the lower part of the watershed is
used to grow almonds and stone fruits, especially southeast of Interstate Highway 5. Several lateral drains
that carry tailwater from orchards located along the west side of the San Joaquin Valley also drain into Del
Puerto Creek.

I
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Table B-1. 303(d) ListinglTMDL Information
'WaterbodvName .' .... Del Puerto Creek
,ByarologiCmriit 541.10
\a;otalTI:"ene:th, , ...• ' 27 miles
'Sizei'Mfecte'tl c 5 miles
~E:X:tel1t,6f. . ".' Lower 5 miles, from
!'Impairment >:; Rogers Road to the SJR
):Qpsti:eani!ExteJif.:i 370 29' 56"
;l:atittide '}'
'Downstream"Ei'telit,,'r 370 32' 29"
;:Latitude

Pollutants/Stressors .. " .. : Diazinon
Sources '.'<, .,.' ...\ Agriculture

Upstrllafu":E:JCtent'ilJoqgt,fu(J~:;.,\· 121 0 10' 37"
,. :':i',,' :~: (:~,'~:~~1hf ,i::~:;:«~(:;):

Do~nstrealmEJ:teribu()rig~t~~e,; 121 0 06 '56"
". ' '.,::'"... I,::, "t'i

I
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Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for diazinon in Del Puerto Creek.
The narrative objective for pesticides states, "No individual pesticide or combination of pesticides shall be
present in concentrations that adversely affect beneficial uses." The narrative toxicity objective in the
Basin Plan states, in part, "All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic life." The narrative
toxicity objective further states that "The Regional Water Board will also consider ... numerical criteria
and guidelines for toxic substances developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department of Health Services, the U.S. Food
and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection Agency,
and other appropriate organizations to evaluate compliance with this objective" (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5Ibsnplnab.pdf). The California Department ofFish and Game (CDFG)
has established freshwater numeric acute (l-hour average) and chronic (4-day average) criteria of0.08 IlgIL
and 0.05 IlgIL, respectively, for the protection of aquatic life (Siepmann and Finlayson, 2000).

Evidence of Impairment
Several studies have measured diazinon concentrations in Del Puerto Creek (Table 2). The samples
analyzed for these studies were collected between January and June, 1991 to 1993. Ten of the 30 samples
(33%) analyzed for diazinon exceeded the CDFG chronic water quality criterion for diazinon, and six of the
30 samples (20%) exceeded the CDFG acute criterion.
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Potential Sources
The application of diazinon to orchards is the most likely source of diazinon in Del Puerto Creek.

a) CalIfornIa Department ofFish and Game Water QualIty Cntena for Dlazmon (Sleprnann and
Finlayson, 2000)

nd = not detected'
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Extent ,of Impairment
The lower section of Del Puerto Creek extends for approximately five miles between Interstate 5 and the
San Joaquin River. Extensive acreage in the lower part of the watershed is used to grow almonds and stone'
fruits, and diazinon is applied to many of these orchards during the winter dormant season.

Table B-l. 303(d) Listinl!/TMDL Information

B.1.19 Del Puerto Creek, Parathion
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition of the lower portion of Del Puerto Creek to California's Clean Water Act Section
303(d) list due to impairment by parathion. Information available to the Regional Board on parathion
concentrations in Del Puerto Creek indicates that water quality objectives are not being attained. The basis
for this recommendation is given below. .

Watershed Characteristics
Del Puerto Creek originates on the eastern slope of the Coast Range, near the intersection of San Joaquin,
Stanislaus, and Alameda Counties. The creek flows northeast approximately 27 miles to its confluence

a e -. aZlnon In a er amPles o ec e rom e uer 0 ree

Number of Percent

Sample
Number Range of Samples Samples

Data Source of Dlazinon CriteriaU Equal to or Equal to 0.-
Years

Samples Concentrations Above Above
Criteria Criteria

Ross 1992, 1993; Chronic 0.0511g/L 0 0%
Ross et a1., 1996. 1991-

, 1999; Fujimura.
1993

8 nd
1991a,b, Acute 0.0811g/L 0 0%
1993a b,c,d

Foe, 1995 1991 8 nd - 0.2 ~lg/L
Chronic 0.05I1g/L 3 37.5%
Acute 0.08Ilg/L 1 12.5%

Foe, 1995, 1992 14 0.007 - 1.3 I1g/L
Chronic 0.05 ~lg/L 7 50%

Acute 0.0811g!L 5 36%

Sum
1991-

30 nd ~ 1.3 I1g/L
Chronic 0.051lg/L 10 33%

1993 Acute 0.0811g/L 6 20%



I
I
I

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List - Appendix B

with the San Joaquin River, south of Laird Park. Extensive acreage in the lower part of the watershed is
dominated by agriculture, including orchard crops. Several lateral drains that carry tailwater from
agricultural land located along the west side of the San Joaquin Valley also drain into Del Puerto Creek.

I
I
I
I

Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for parathion in Del Puerto Creek.
The narrative objective for pesticides states, "No individual pesticide or combination of pesticides shall be
present in concentrations that adversely affect beneficial uses." The narrative toxicity objective in the
Basin Plan states, in part, "All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic life." The narrative
toxicity objective further states that "The Regional Water Board will also consider ... numerical criteria
and guidelines for toxic substances developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department of Health Services, the U.S. Food
and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection Agency,
and other appropriate organizations to evaluate compliance with this objective" (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdf). The US Environmental Protection Agency (EPA) has
established freshwater numeric acute (I-hour average) and chronic (4-day average) criteria of 0.065 IlgIL
and 0.013 Jlg/L, respectively, for the protection of aquatic life (Marshack,2000).

I
I

Evidence of Impairment
Several studies have measured parathion concentrations in Del Puerto Creek (Table 2). The samples
analyzed for these studies were collected between January and June, 1991 to 1993. Nine of the 30 samples
(30%) analyzed for parathion exceeded the EPA continuous water quality criterion for parathion, and eight
of the 30 samples (27%) exceeded the EPA maximum criterion.

a) US EPA maxunum and contmuous cntena for parathion for the protection of freshwater aquatic hfe
(Marshack,2000)
nd = not detected

Extent of Impairment
The lower section of Del Puerto Creek extends for approximately five miles between Interstate 5 and the
San Joaquin River. Extensive acreage in the lower part of the watershed is used to grow almonds and stone
fruits, and parathion is applied to some of these orchards during the winter dormant season.

C kDIPdfC IISh' . WT bl B 2 Pa e - , arat Ion m ater am es o ecte rom e uerto ree
Number
of Percent
Samples Samples

Number Range of Equal to Equal to or
Sample of Parathion or Above Above

Data Source Years Samples Concentra tions Criteria8 Criteria Criteria
Ross 1992, 1993;

continuous 0.013 Ilg/L 0 0%Ross et a1., 1996, 1991-
1999; Fujimura, 1993

8 nd
1991a,b, maximum 0.065 1lglL 0 0%
1993a,b,c,d

Foe, 1995 1991 8 nd - 2.1
continuous 0.013 ""giL 5 62.5%
maximunl 0.0651lg/L 4 50%

Foe, 1995 1992 14 nd - 0.51 ""gIL
continuous 0.013 IlglL 4 29%
maximum 0.065 ""gIL 4 29%

1991 -
30 nd - 2.1 ""gIL

continuous 0.(1l3 Jlg/L 9 30%
Sum 1993 maximum 0.0651lg/L 8 27%

I

I

I

I

I

I
I

I
I

Potential Sources
The source of parathion is from agricultural use.
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Numeric criteria for mercury in fish tissue have been developed for both human health and wildlife
protection. The U.S. Environmental Protection Agency (USEPA) recently established a human healtll
protection criterion of 0.3 milligrams per kilogram (mglkg; equivalent to parts per million [ppm])
methylmercury in the edible portions offish (USEPA, 2001b). This criterion is used to determine
attainment with the narrative toxicity objective.
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Watershed Characteristics
The New Don Pedro Dam creates Don Pedro Lake on the Tuolumne River in Tuolumne County,
approximately 54 miles upstream from the Tuolumne River - San Joaquin River confluence (USGS, 1958
2000). The Don Pedro Dam was constructed in 1971 with a reservoir area of 12,960 acres; the Turlock
Irrigation District operates the dam (CDWR, 1993). Numerous abandoned gold mines and other historic
mine features are present in the watershed upstream of the Don Pedro Dam (OMR, 2000).

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for mercury in Don Pedro Lake. The narrative
toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states that "The Regional Water Board will also consider ...
numerical criteria and guidelines for toxic substances developed by the State Water Board, the California
Office of Environmental Health Hazard Assessment, the California Department of Health Services, the
U.S. Food and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection
Agency, and other appropriate organizations to evaluate compliance with this objective." (CRWQCB-CVR,
1998; http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdf.).

B.1.20 Don Pedro Lake, Mercury
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of Don Pedro Lake to California's Clean Water Act Section 303(d) list due to
impairment by mercury. Information available to the Regional Board on mercury levels in fish tissue
samples indicates that water quality objectives are not being attained in Don Pedro Lake. The description
for the basis for this determination is given below.

Evidence of Impairment
The Toxic Substances Monitoring Program (TSMP) analyzed composite samples of trophic level 3 and 4
fish from the northernmost arms of Don Pedro Lake (Moccasin Creek, Tuolumne River, and Woods Creek)
(SWRCB, 1995). Trophic level (TL) 3 fish (e.g., bluegill, carp, and sucker) feed on zooplankton,
phytoplankton, and benthic invertebrates. Trophic level 4 fish (e.g., largemouth bass) consume trophic
level 3 fish as part of their diet. The TSMP sampled 32 TL 4 fish (largemouth bass) between 1981 and
1987. The TL4 fish had an average mercury concentration of 0.54 ppm, which exceeds the USEPA
criterion of 0.3 ppm.
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Extent of Impairment
Data are available only for the northernmost arms of Don Pedro Lake. However, the entire 12,960-acre
lake is probably impaired because there are other tributaries to the lake that may act as mercury inputs.

Potential Sources
The principal source of mercury in the Tuolumne River watershed is historic gold mining sites (OMR,
2000).

B.1.21 Five Mile Slough, Low Dissolved Oxygen
Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region, Regional Board,
recommends the addition ofFive Mile Slough to California's Clean Water Act Section 303(d) list due to
impairment by low dissolved ox-ygen. Information available to the Regional Board on dissolved oxygen
levels in Five Mile Slough indicates that water quality objectives are not being attained. A description for
the basis for this determination is given below.

Table B~l. 303(d) Listinl1/fMDL Information
WaterbodyName Five Mile Slough

I
I
I
I

Hydrologic Unit

Total WaterbodySize'
Size Affected .,:;

.,

:Ext~ntoUmpairment{'i

.::)
,rUpstneamExtent ..'
]jadtude
Downstream 'Extent.
"Latitude

544.00

5 miles
1 mile

From Plymouth Road bridge
to the confluence with
Fourteen-Mile Slough.
38° 0' 49"

38° 0'49"

Polltitarits/Stressons:,j';
:"--:1'

.'i.'·

TMDLPric)J;ifvfi,.i.
TMDLStart1Date~;;' _Ii';

(MO'l¥lt}". '/: "':!i::!i, '.:0"::1!'

lJpsfreami!Exterii+" ,~
'Loneitllde.;.': '.. . .•.. ,,:,' .... '. i,:J
Downstream'~*teni!:'· .. ":
,Lonldtude " ',;'\':<:,'~!

Low Dissolved
Oxygen
Urban Runoff/Storm
Sewers

121° 21' 08"

121° 22' 10"

I
I
I
I
I
I
I

Watershed Characteristics
Five Mile Slough is located within the San Joaquin Delta Hydrologic Unit, in the primarily residential
northwest side of Stockton, California and is tributary to Fourteen-Mile Slough at the western edge of the
city limits.

Water Quality Objectives Not Attained
The Water Quality Control Plan (Basin Plan) for the Sacramento River and San Joaquin River Basins
contains a numeric objective applicable to Five Mile Slough which requires dissolved oxygen (DO) not be
reduced below 5 milligrams per liter (mg/l). (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdD.

Evidence of Impairment
A report of DeltaKeeper data collected between 8 November 1999 and 7 February 2000 found DO
concentrations in Five Mile Slough below the Basin Plan objective in 19 of32 samples. Data collected
between 15 October 1996 and 8 November 1996 found DO concentrations below the Basin Plan objective
(5 mg/l) in 5 of9 samples (Lee and Jones-Lee, 2000a).
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Potential Sources
The impaired reach of Five Mile Slough receives runoff from the Stockton urban area. The most likely
source of oxygen demanding substances is from runoff from the urban area.
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Extent of Impairment
The available data for Five Mile Slough is limited to the area near the transition of Five Mile Slough from
an urban creek (relatively narrow) to a slough (relatively wide). The sampling point may, therefore, not be
representative of DO levels in the narrower portion of the Slough. The Regional Board is therefore
recommending listing Five Mile Slough from near the sampling point at Plymoutl} Road bridge to the
confluence with Fourteen-Mile Slough. '

Table B-1. 303(d) Listinu/TMDL Information

B.1.22 Five Mile Slough, Pathogens
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition ofFive Mile Slough in the Delta to California's Clean Water Act Section 303(d)
list due to impairment by pathogens. Information available to the Regional Board on pathogens levels in
Five Mile Slough indicates that water quality objectives are not being attained. A description for the basis
for this determination is given below.

Watershed Characteristics
Five Mile Slough is located in the Delta and extends through urban Stockton and is bordered by residential
housing, schools, a park, and a golf course. The, Delta is characterized by tidal waters with limited flushing
flows during the dry seasons. Five Mile Slough supports recreational uses, including boating, fishing, and
swimming.

Water Quality Ob,jec'tives Not Attained
The narrative objective for toxicity is not being attained for pathogens in Five Mile Slough. The narrative
toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
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The narrative toxicity objective further states the "the Regional Water Board will also
consider. ..numerical criteria and guidelines developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department of Health Services ... the U.S.
Environmental Protection Agency, and other organizations to evaluate compliance with this objective."
The Basin Plan also contains a specific objective for fecal coliform bacteria (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/rwgcb5/bsnplnab.pd!).

Guidelines and criteria have been developed for the protection of human health. The California
Department of Health Services (CDHS) has adopted total coliform bacteria guidelines, applicable to
recreational waters and beaches, of 10,000 Most Probable Number (MPN) per 100 milliliters (ml) for single
samples and of 1,000 MPN per 100 ml for 30-day log mean of sample levels (Title 17 California Code of
Regulation section 7958). CDHS has also published draft guidelines that include limits for single samples
ofE. coli of235 MPN per 100 milliliters (CDRS, July 2000
http://www.dhs.ca.gov/ps/ddwem/beaches/freshwater.htm). U.S. EPA guidelines for bacteria are contained
in Ambient Water Quality Criteria for Bacteria (USEPA, 1986a). The U.S. EPA standards are stated as
"Based on a statistically sufficient number of samples (generally not less than 5 samples equally spaced
over a 30-day period), the geometric mean of the indicated bacterial densities should not exceed one or the
other of the following: E. coli 126 MPN per 100 ml; or Enterococci 33 MPN per 100 ml." A methodology
for determining exceedances based on single samples is also included in the standards.

Evidence of Impairment
DeltaKeeper submitted bacteria data for Five Mile Slough from two sampling locations (DeltaKeeper,
2001a). One sampling location (downstream) is near the mouth of the slough (at the confluence with
Fourteen Mile Slough) and the other sampling location (upstream) is near the beginning of the constructed
portion of the slough, approximately five miles upstream of the mouth of the slough. A total of 29 samples
collected from Five Mile Slough during 10 months in 2000-2001 were analyzed for E. coli and total
coliform. Geometric means of the bacteria counts have been calculated using the data submitted by
DeltaKeeper. The geometric means for E. coli and total coliform levels measured at the downstream
sampling location are 38 MPN per 100 ml and 8,728 MPN per 100 mI, respectively. However, the
sampling at the downstream sampling location was limited to three sampling events (one each month for
April 2000, August 2000 and February 2001). One E. coli measurement at the downstream site was 244
MPN per 100 ml, which exceeds the CDHS single-sample criterion of235 MP per 100 mi. The geometric
mean for E. coli levels measured at the upstream sampling location is 147 MPN per 100 mI, which exceeds
the U.S. EPA criterion of 126 MPN per 100 mi.

Extent of Impairment
Regional Board staff recommends listing Five Mile Slough as impaired due to pathogen contamination.
Both sampling locations are within the urban Stockton area. The entire reach ofFive Mile Slough has
similar land use patterns and it is expected that sampling would show high levels of bacteria throughout the
urban portion of the slough.

Potential Sources
In urban settings, the U.S. EPA has identified sources of pathogen pollution to include urban litter,
contaminated refuse, domestic pet and wildlife excrement and failing sewer lines (USEPA, 2001). In their
pathogen TMDL Guide, the U.S. EPA states "In a study of bacterial loading in urban streams, Young and
Thackston (1999) found that fecal bacteria densities were directly related to the density of housing,
population, development, percent impervious area, and domestic animal density. Additionally, recreational
areas may have high bacteria counts. This can be due to improper disposal of waste from boats, lack of
sanitary facilities in the area of recreation and children in diapers using the water."

B.l.23 IngramIHospital Creek, Chlorpyrifos
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of the IngramIHospital Creek to California's Clean Water Act Section 303(d) list
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due to impairment by cWorpyrifos. Information available to the Regional Board on cWorpyrifos
concentrations in IngramIHospital Creek indicates that water quality objectives are not being attained. The
basis for this determination is given below.
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Water Quality Objectives Not Attained ,
The narrative objectives for pesticides and toxicity are not being attained for cWorpyrifos in the
IngramlHospital Creek. The narrative objective for pesticides states, ''No individual pesticide or
combination ofpesticides shall be present in concentrations that adversely affect beneficial uses." The
narrative toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic
substances in concentrations that produce detrimental physiological responses in human, plant, animal, or
aquatic life." The narrative toxicity objective further states that "The Regional Water Board will also
consider ... numerical criteria and'guidelines for toxic substances developed by the State Water Board, the
California Office ofEnvironmental Health Hazard Assessment, the California Department of Health
Services, the U.S. Food and Drug Administration, the National Academy of Sciences, the U.S.
Environmental Protection Agency, and other appropriate organizations to evaluate compliance with this
objective" (CRWQCB-CVR, 1998; http://www.sWrcb.ca.gov/-rwgcb5/bsnplnab.pQf). The California
Department ofFish and Game (CDFG) has established freshwater numeric acute ()-hour average) arid
chronic (4-day average) criteria of0.014 1lg!L and 0.02 1lg!L, respectively, for the protection ofaquatic life
(Si~pmann and Finlayson, 2000).

Watershed Characteristics
Ingram and Hospital Creeks are ephemeral streams that originate in the Coast Range and flow northeast
from Ingram Canyon and Hospital Canyon, respectively, to the San Joaquin Valley west ofModesto. The
creeks join near Dairy Road and subsequently flow into the San Joaquin River. Upstream ofInterstate 5, in
Ingram and Hospital Canyons, the creeks are open waterways that transport rainwater runoff during the
winter. However, in the agricultural region downstream ofInterstate 5 and in the Valley, Ingram and
Hospital Creeks are dominated by agricultural return flows. (Westcot et a1., 1991).
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Evidence of Impairment
Between 1991 and 1993, multiple studies analyzed a total of33 water samples collected from
IngramIHospital Creek for cWorpyrifos. Samples were collected from December through June. In 1991
and 1992, three often (about 30%) and two of 14 (about 14%), respectively, contained cWorpyrifos
concentrations at or above the CDFG chronic water quality criterion (Table 2). The CDFG acute water
quality criterion of 0.020 ug/1 was exceeded in two of 10 (20%) and two of 14 (14%) samples in 1991 and
1992, respectively. Overall, more than 12% of the samples analyzed for cWorpyrifos exceeded the CDFG
acute and chronic water quality criteria (Ross 1992, 1993; Ross et a1., 1996, 1999; Fujimura, 1991a,b,
1993a,b,c,d).



Potential Sources
Agricultural return flows are the most likely source of cWorpyrifos in IngramlHospital Creek.
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Extent of Impairment
CWorpyrifos impairment exists in Ingram/Hospital Creek from their confluence, east of Dairy Road, to the
San Joaquin River, due to cWorpyrifos in agricultural return flows (Foe, 1995). Ingram Creek and Hospital
Creek also receive agricultural return flows upstream from their confluence and west toward Interstate 5,
however the extent of cWorpyrifos impairment upstream from their confluence is not currently known.

B.1.24 IngramIHospital Creek, Diazinon
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of the Ingram/Hospital Creek to California's Clean Water Act Section 303(d) list
due to impairment by diazinon. Information available to the Regional Board on diazinon concentrations in
Ingram/Hospital Creek indicates that water quality objectives are not being attained. The basis for this
recommendation is given below.

mIH 'IC kII Cll dfS'f ' WT bl B 2 Chia e - , orpyrl os 10 ater am pIes o ecte rom D2ra ospita ree

Number of

Number
Samples % Samples

Range of Equal to or ~qual to or
Sample of Chlorpyrifos Above Above

nata Source Years Samples Concentrations Criteria" Criteria Criteria
Ross 1992, 1993;
!Ross et aI., 1996, 1991-

9 nd Chronic 0.014 ugIL 0 0%
1999; Fujimura, 1993
1991 a,b, 1993a,b,c,d Acute 0.02 Jlg/L 0 0%

Foe, 1995 1991 10 nd - 0.29 IlgIL
Chronic 0.014 Jlg/L 3 30%

Acute 0.02 ugIL 2 20%

Foe, 1995 1992 14 nd - 0.03 IlgIL
Chronic 0.014 1lg/L 2 14%

Acute 0.021lg/L 2 14%

Sum
1991 -

33 nd - 0.24 IlgIL
Chronic 0.014 ugIL 5 15%

1993 Acute 0.021lg/L 4 12%
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Watershed Characteristics
Ingram and Hospital Creeks are ephemeral streams that originate in the Coast Range and flow northeast
from Ingram Canyon and Hospital Canyon, respectively, to the San Joaquin Valley west of Modesto. The
creeks join near Dairy Road and subsequently flow into the San Joaquin River. Upstream of Interstate 5, in
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Table B-l. 303(d) ListinllTMDL Information
?,\\;aterbotlvNarne:: ':')?'; Ingram/Hospital Creek

T:otaJWa:terbodv~SiZeti~ 2 miles
SizeA'ffeeted" 'y 2 miles

....;

Eil:tent,oflmpairment.. 2 miles

'lJ.pstreamExtent, 370 05' 61"
'Latitude "
Uownstream'Extent' 370 38' 10"
iLatitude ,.,,' '., .;.
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Extent of Impairment
J;)iazinon impairment exists in Ingram/Hospital Creek from their confluence, east of Dairy Road, to the San
Joaquin River, due to diazinon in agricultural return flows. Ingram Creek and Hospital Creek also receive

Ingram and Hospital Canyons, the creeks are open waterways that transport rainwater runoff during the
winter. However, in the agricultural region downstream of Interstate 5 and in the Valley, Ingram and
Hospital Creeks are dominated by agricultural return flows (Westcot et a1., 1991).
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Evidence of Impairment
Between 1991 and 1993, several studies analyzed a total of34 water samples collected inlngram/Hospital
Creek for diazinon (Table 2). The sampling was distributed throughout the year, except for the month of
November. Thirteen out of34 (about 38%) exceeded the CDFG chronic criterion ofO.05J.lg/L, and 12 out
of34 (about 35%) exceeded the CDFG acute criterion ofO.OS J.lg/L. Overall, diazinon concentrations in
samples collected from Ingram/Hospital Creek ranged from less than one to more than 18 times the CDFG
chronic water quality criterion and exceeded chronic and acute water quality criterion in more than 35% of
the samples.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I27 September 2001B-39

mIH I IC k. IC. i

Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for diazinon in Ingram/Hospital
Creek. The narrative objective for pesticides states, ''No individual pesticide or combination ofpesticides
shall be present in concentrations that adversely affect beneficial uses." The narrative toxicity objective in
the Basin Plan states, in part, "All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic life." The narrative
toxicity objective further states that "The Regional Water Board will also consider ... numerical criteria
and guidelines for toxic substances developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department ofHealth Services, the U.S. Food
and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection Agency,
and other appropriate organizations to evaluate compliance with tllis objective" (CRWQCB·CVR, 1998;
htt;p://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdO. The California Department ofFish and Game (CDFG)
has established acute and chronic water quality criteria for diazinon for the protection ofaquatic life of 0.08
and 0.05 J.lg/L, respectively (Siepmann and Finlayson, 2000).

Table B-2. Dlaz non oncentrat ons m nara osnlta ree

Number of Percent
Samples Samples

Number Range of Equal to or Equal to or
Sample of Diazinon Above Above

nata Source Years SamDles Concentrations Criteria Criteria Criteria

Foe, 1995; Ross
1992, 1993; Ross et Chronic 0.05 uglL 4 . 31%
al., 1996, 1999; 1991 13 nd - 0.41 J.lglL
Fujimura, 1991a,b,
1993a,b,c,d Acute. 0.08 uglL 4 31%
lFoe, 1995; Ross et a1.,
1999,1996, 1.993, 1992 19 nd • 0.903 J.lg/L Chronic 0.05 u2lL 7 37%
1992; Fujimura,
1. 993a,b,c,d, 1991 a,b Acute 0.08 ulUL 6 32%
Ross et al., 1999, Chronic 0.05 ugIL 2 100%
1996,1993, 1992; 1993 2 0.16·0.41 J.lg/L
Fujimura, 1993a,b,c,
d, 1991a,b Acute 0.08 ulUL 2 100%

Sum
1991 •

34 nd • 0.903 J.lg/L
Chronic 0.05 ugIL 13 38%

1993 Acute 0.08 uglL 12. 35%



Potential Sources
Agricultural return flows are the most likely source of diazinon in IngramlHospital Creek.

agricultural return flows upstream from their confluence and west toward Interstate 5, however the extent
of diazinon impairment upstream from their confluence is not currently mown.
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B.l.25 IngramIHospital Creek, Parathion
Summary of Proposed Actions
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of the Ingrarn/Hospital Creek to California's Clean Water Act Section 303(d) list
due to impairment by parathion. Information available to the Regional Board on parathion levels indicates
that water quality objectives are not being attained. The basis for this determination is given below.

Watershed Characteristics
Ingram and Hospital Creeks are ephemeral streams that originate in the Coast Range and flow northeast
from Ingram Canyon and Hospital Canyon, respectively, to the San Joaquin Valley west of Modesto. The
creeks join near Dairy Road and subsequently flow into the San Joaquin River. Upstream of Interstate 5, in
Ingram and Hospital Canyons, the creeks are open waterways that transport rainwater runoff during the
winter. However, in the agricultural region downstream of Interstate 5 and in the Valley, Ingram and
Hospital Creeks are dominated by agricultural return flows. (Westcot et aI., 1991).

~UpstreamExterit ····:ii
"Latitude "i:,",

Table B-l. 303(d) Listin2/TMDL Information
:lfW,aterb'ody:,:Name\1 :~,;":.,;~, Ingrarn/Hospital Creek
jHyi:hrolo!iiCUriit'H'4':' 541.10
::motal,vv'atefbodySize 2 miles
'Size~fected ,..,....• •'"S\;' 2 miles

·Extentoflmpairment The entire creek

l;l)ownstream'Eneri{,i, ,',
ilJatitui:le '. ..x~:ii;~
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Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for parathion in the Ingrarn/Hospital Creek. The
narrative toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic
substances in concentrations that produce detrimental physiological responses in human, plant, animal, or
aquatic life." The narrative toxicity objective further states that "The Regional Water Board will also
consider ... numerical criteria and guidelines for toxic substances developed by the State Water Board, the
California Office of Environmental Health Hazard Assessment, the California Department of Health
Services, the U.S. Food and Drug Administration, the National Academy of Sciences, the U.S.
Environmental Protection Agency, and other appropriate organizations to evaluate compliance with this
objective" (CRWQCB-CVR, 1998; http://www.swrcb.ca.gov/-rwqcb5/bsnplnab.pdf). The US
Environmental Protection Agency (EPA) has established water quality criteria for parathion for the
protection of freshwater aquatic life of 0.013 Ilg/L for a continuous (4-day average) concentration and
0.065 Ilg/L for a maximum (I-hour average) concentration (Marshack, 2000).

Evidence of Impairment
Between 1991 and 1993, several studies analyzed a total of33 water samples collected in IngramIHospital
Creek for parathion (Table 2). The sampling was distributed throughout the year, except for the month of
November. Thirteen of the 33 samples (about 38%) exceeded the EPA chronic criterion of 0.013 IlgIL, and
12 (about 35%) exceeded the EPA acute criterion of 0.065 IlgIL.

I B-40 27 September 2001



Table B-1. 303(d) Listinl!/TMDL Information

a) EPA water quahty cntena for the protection of freshwater aquatic hfe (Marshack, 2000)
nd =not detected
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13 miles

390 14' 59"

390 10' 06"

h' CI B 2 PTab e - . arat Ion oncentra ons lD nara oSPlta ree
Number of Percent
Samples Samples

Number Range of Equal to or Equal to
Sample of. Parathion Above or Above

Data Source Years Samples Concentrations CriteriaO Criteria Criteria
Ross, 1993, 1992;
Ross et al1996, 1991- 9 od Chronic 0.013 Ilg/L 0 0%
1999; FujimuTo, 1991 1993
a;b, 1993a,b,c,d Acute 0.065 Ilg/L 0 0%

Foe, 1995 1991 10 nd - 0.911lgIL
Chronic 0.013 uglL 4 40%
Acute 0.065 Ilg/L 3 30%

Foe, 1995 1992 14 od- 0.12 IlgIL Chronic 0.013 ug/L 3 21%
Acute 0.065 IlWL 1 7%

Sum
1991 - 33 nd - 0.91 IlgIL Chronic 0.013 J,tg/L 7 21%
1993 Acute 0.065 J,tg/L 4 12%

B.1.26 Jack Slough, Diazinon
Summary of Proposed Actions
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of the Jack Slough to California\s Clean Water Act Section 303(d) list due to
impairment by diazinon. Information available to the Regional Board on diazinon levels in Jack Slough
indicates that water quality objectives are not being attained. A description for the basis for this
determhiation is given below.

Potential Sources
Because other pesticides, such as diazinon and chlorpyrifos, are known to enter surface waters from
agricultural return flows and tailwater, the main source ofparathion in Ingram/Hospital Creek is likely
agriculture.
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Extent Of Impairment
Ingram/Hospital Creek is impaired from the confluence of the two creeks, east ofDairy Road, to the San

, Joaquin River due to parathion in agricultural return flows and tailwater (Foe, 19995). Upstream oithe
confluence and west toward Interstate 5, Ingram Creek and Hospital Creek also receive agricultural return
flows and tailwater; therefore, parathion impairment is likely in Ingram Creek and in Hospital Creek but its
extent is currently unknown.

:Downsfream1EXtent:X,~
;:ISaiitud'iH·\')[J;,;,,:~,(,:: ,:::;:: '~~!';:'a
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Watershed Characteristics
Located in the Feather River watershed, Jack Slough originates in the foothills of northern Yuba County
and flows south/southwest to its confluence with the Feather River, northwest of Marysville. Jack Slough
meanders as a natural channel, through riparian zones, in the upstream portion of the watershed and is
channelized in the downstream portion of the watershed, where intensive agriculture and year-round
irrigation management occurs. In the Sacramento Valley, land use adjacent Jack Slough is predominately
agriculture with rice fields located near the upper part of Jack Slough drainage and dense fruit and nut
orchards located near the lower part of Jack Slough drainage.

Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for diazinon in the Jack Slough.
The narrative objective for pesticides states, ''No individual pesticide or combination of pesticides shall be
present in concentrations that adversely affect beneficial uses." The narrative toxicity objective in the
Basin Plan states "All waters shall be maintained free oftoxic substances in concentrations that produce
detrimental physiological responses in human, plant, animal, or aquatic life." It further states that "The
Regional Water Board will also consider ... numerical criteria and guidelines for toxic substances
developed by the State Water Board, the California Office of Environmental Health Hazard Assessment,
the California Department of Health Services, the U.S. Food and Drug Administration, the National
Academy of Sciences, the U.S. Environmental Protection Agency, and other appropriate organizations to
evaluate compliance with this objective ...As a minimum, compliance with this objective ... shall be
evaluated with a 96-hour bioassay (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pd!)... The California Department ofFish and Game has
established freshwater numeric acute (I-hour average) and chronic (4-day average) criteria for diazinon of
0.08 Jlg/L and 0.05 Jlg/L, respectively, for the protection of aquatic life (Siepmann and Finlayson, 2000).

Evidence of Impairment
Between 1994 and 2000, the Regional Board and the USGS monitoring studies analyzed a total of26
ambient water samples collected in Jack Slough, during rain events, for diazinon. Overall, 26 out of26
samples (100%) exceeded the CDFG chronic water quality criteria of 0.05 parts per billion (Ppb) and the
acute water quality criteria of 0.08 ppb in January and February, coinciding with the orchard dormant spray
season. Pollutant concentrations in ambient water samples collected from Jack Slough ranged up to more
than 22 times the CDFG chronic water quality criteria. Table 2 summarizes the available data.

Table B-2. Diazinon in Water Samples Collected from Jack Slough

Number of Percent
Range of Samples Equal Samples Equal

Sample Number of Diazinon to or Above to or Above
Data Source Years Samples Concentrations Criteria Criteria Criteria

Holmes et
1994 9

0.137 - 0.803 Chronic 0.05 Jlg/L 9 100%
al.,2000 Jlg/L Acute 0.08 llg/L 9 100%

Dileanis et aI, 0.167 - 1.108 Chronic 0.05 Jlg/L 17 100%

2000
2000 17

Jlg/L 100%Acute 0.08 Jlg/L 17

1994 - 0.137 - 1.108 Chronic 0.05 Jlg/L 26 100%
Sum

2000
26

Jlg/L 100%Acute 0.08 Jlg/L 26

Extent of Impairment
Based on California Department of Pesticide Regulation preliminary 2000 Pesticide Use Report (PUR)
data, diazinon use (primarily on peach, prune and cherry trees and less on walnut trees) occurs as far as 11
miles upstream from the Regional Board and USGS Jack Slough monitoring study sites (near Highway 70),
where 100% of the collected ambient water samples equaled or exceeded CDFG acute and chronic water
quality criteria during the orchard dormant spray season. Therefore, diazinon impairment in Jack Slough is
likely to extend approximately 11 miles upstream from the two monitoring study sites and also
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approximately 2 miles downstream from the monitoring study sites, prior to the confluence of Jack Slough
and the Feather River.
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Numeric criteria for mercury in fish tissue have been developed for both human health and wildlife
protection. The U.S. Environmental Protection Agency (USEPA) recently established a human health
protection.criterion of 0.3 milligrams per kilogram (mgikg; equivalent to parts per million [ppm))
methylmercury in the edible portions offish (USEPA, 2001b). This criterion is used to determine
attainment with of the narrative toxicity objective.
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360 acres
360 acres
All of Lake Combie

B.1.27 Lake Combie, Mercury
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of Lake Combie to California's Clean Water Act Section 303(d) list due to
impairment by mercury. Information available to the Regional Board on mercury levels in fish tissue
samples indicates that water quality objectives are not being attained in Lake Combie. The description for
the basis for this determination is given below.

Potential Sources
Agriculture is the predominant land use near Jack Slough, specifically fruit and nut orchards and rice fields.
Diazinon is applied to orchards, primarily during the dormant spray season to control pests. Seasonal
rainfall events in the Sacramento Valley coincide with the orchard dormant spray season and, as a result,
residual diazinon migrates with surface runoff from orchards and enters Jack Slough during winter
rainstorms. Irrigation return water can also transport diazinon to Jack Slough. Since agriculture is the
predominant land use near Jack Slough and diazinon is the primary pesticide used on nearby orchards, the
main source of diazinon in Jack Slough is likely from agriculture, particularly from orchards during the
orchard dormant spray season.

Watershed Characteristics
The Bear River basin has over 232,800 watershed acres. Water uses include hydroelectric generation,
recreational, agricultural, and municipal uses, among others. The basin is bound by the Yuba River on the
north, the Little Truckee River basin on the east, and the American River basin on the south. The
headwaters are located in the Sierra Nevada snowfields at elevations ranging up to 9,100 feet above sea
level. The Bear River flows into Rollins Reservoir before reaching Lake Combie.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for mercury in Lake Combie. The narrative
toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiological responses in human, plant, aninial, or aquatic life."
The narrative toxicity objective further states that "The Regional Water Board will also consider ...
numerical criteria and guidelines for toxic substances developed by the State Water Board, the California
Office of Environmental Health Hazard Assessment, the California Department of Health Services, ~e
U.S. Food and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection
Agency, and other appropriate organizations to evaluate compliance with this objective." (CRWQCB-CVR,
1998; http://www.swrcb.ca.gov/-rwgcb5Ibsnplnab.pdt).
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Evidence of Impairment
The U.S. Geological Survey (USGS) collected trophic level 3 and 4 fish tissue samples for Lake Combie.
Trophic level 3 fish feed on zooplankton, phytoplankton, and benthic invertebrates. Trophic level 4 fish
consume trophic level 3 fish as part of their diet. Methylmercury and total mercury bioaccumulates in
aquatic organisms and tends to increase with increasing trophic levels (USEPA, 1997a). The USGS
sampled nine trophic level 4 fish (largemouth bass) in 1999. The trophic level 4 fish had an average
mercury concentration of 0.91 ppm, which exceeds the USEPA criterion of0.3 ppm. Placer, Yuba, and
Nevada counties have issued an interim public health notification for all lakes and watercourses within
these counties based on the USGS data. OEHHA is in the process of developing a state advisory
(Nevada County, 2000).

Extent of Impairment
Lake Combie covers 360 surface acres. The entire waterbody is impaired by mercury.

Potential Sources
The Bear River watershed was historically mined extensively for its hardrock and placer gold deposits and
has been affected by hydraulic mining (Alpers and Hunerlach, 2000). Several inactive gold mines exist
upstream of Lake Combie in the Bear River watershed (Montoya and Pan, 1992).

B.l.2S Lake Englebright, Mercury
Summary of Proposed Action
The California Regional Water QualitY Control Board, Central Valley Region (Regional Board)
recoinmends the addition of Lake Englebright to California's Clean Water Act Section 303(d) list due to
impairment by mercury. Information available to the Regional Board on mercury levels in fish tissue
samples indicates that water quality objectives are not being attained in Lake Englebright. The description
for the basis for this determination is given below.

815 acres
f 815 acres

All of Lake En lebri ht

Watershed Characteristics
The Yuba River basin has over 12,700 watershed acres and over 1,900 total river miles. Water usage
includes recreational, agricultural, hydroelectric generation, and municipal uses, among others. The basin
is bound by the Feather River basin on the north, by the Little Truckee River basin on the east, and by the
Bear River and American River basins on the south. The headwaters are in the Sierra Nevada snowfields at
elevations ranging up to 9,100 feet above sea level. The North Fork of the Yuba River flows into Bullard's
Bar Reservoir. Water is released at the Bullard's Bar Dam and goes downstream to join flows from the
Middle and South Forks of the Yuba River, which flow into Lake Englebright. From the Englebright Dam
some water is diverted to a North and South Irrigation ditch but the majority of discharge continues
downstream through Marysville and flows into the Feather River. Englebright Dam is located in the Sierra
foothills 21 miles east of Marysville on State Highway 20. Englebright Dam was constructed primarily to
prevent upstream hydraulic mining debris from moving downstream into the Yuba River floodplain.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for mercury in Lake Englebright. The narrative
toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states that "The Regional Water Board will also consider ...
numerical criteria and guidelines for toxic substances developed by the State Water Board, the California

I B-44 27 September 2001



California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 3.03(d) List - Appendix B

Extent of Impairment
Lake Englebright is about 227 feet deep at the dam and covers 815 surface acres. It is 9 miles in length and
has 24 miles of shoreline. Fish collected throughout the lake had mercury levels above the USEPA
criterion. The entire waterbody.is impaired by mercury.

Potential Sources
Several inactive and partially ac;:tive gold mines exist upstream ofEnglebright Dam in the Yuba River
watershed. The Yuba watershed was historically mined extensively for its hardrock and placer gold
deposits and has been affected by hydraulic mining (Alpers and Hunerlach, 2000). .

Office ofEnvironmental Health Hazard Assessment, the California Department ofHealth Services, the
U.S. Food and Drug Administration, the National Academy of Sciences, theUS. Environmental Protection
Agency, and other appropriate organizations to evaluate compliance with this objective." (CRWQCB-CVR,
1998; http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pd:t).
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Evidence of Impairment
The U.S. Geological Survey (USGS) and University of California, Davis Division of Environmental
Studies (UCD) collected fish tissue samples from the midsection, the South Yuba River Arm, and
Hogsback Ravine Arm ofLake Englebright (May et aI., 2000; Slotton et al., 1996b). Both studies collected
trophic level 3 and 4 fish. Trophic level 3 fish feed on zooplankton, phytoplankton, and benthic
invertebrates Trophic level 4 fish consume trophic level 3 fish as part of their diet. Methylmercury and
total mercury bioaccumulates in aquatic organisms and tends to increase with increasing trophic levels
(USEPA, 1997a). The USGS and UCD sampled 21 trophic level 4 fish (largemouth bass, smallmouth bass,
and spotted bass) and 9 trophic level 3 fish (carp, green sunfish, hardhead, and Sacramento sucker) between
1996 and 1999. The TL4 fish and TL3 fish had average mercury concentrations of 0.55 ppm and 0.51 ppm,
respectively, which exceed the USEPA criterion of 0.3 ppm. Placer, Yuba, and Nevada counties have
issued an interim public health notification for all lakes and watercourses within these counties based on
the USGS data. OERRA is in the process of developing a state advisory (Nevada County, 2000).

Numeric criteria for mercury in fish tissue have been developed for both human health and wildlife
protection. The U.S. Environmental Protection Agency (USEPA) recently established a human health
protection criterion of 0.3 milligrams per kilogram (mg/kg; equivalent to parts per million [ppm])
methylmercury in the edible portions offish (USEPA, 2001b). This criterion is used to determine
attainment with the narrative toxicity objective.

B.1.29 Little Deer Creek, Mercury
.Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of Little Deer Creek to California's Clean Water Act Section 303(d) list due to
impairment by mercury. Information available to the Regional Board on mercury levels in fish tissue
sarpples indicates that water quality objectives are not being attained·in Little Deer Creek. The description
for the basis for this determination is given below.
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Little Deer Creek
517.20

4 miles
4 miles
All of Little Deer
Creek
N 39° 15'13"

N 39° 15' 44"

Watershed Characteristics
Little Deer Creek is in the Sierra foothills directly east ofNevada City within the Yuba River basin. The
Yuba River basin has over 12,700 watershed acres and over 1,900 total river miles. Water usage ranges
from recreational to agricultural and municipal to hydroelectric generation, among others. The Yuba River
basin is bound by the Feather River basin on the north, by the Little Truckee River basin on the east, and by
the Bear River and American River basins on the south. Little Deer Creek flows for approximately 4 miles
from its headwaters at approXimately 3,500 feet above mean sea level (msl) to its confluence with Deer
Creek at approximately 2,600 feet above msl in Nevada City. Deer Creek flows into the Yuba River
downstream of Lake Englebright.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for mercury in Little Deer Creek. The narrative
toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states that "The Regional Water Board will also consider ...
numerical criteria and guidelines for toxic substances developed by the State Water Board, the California
Office of Environmental Health Hazard Assessment, the California Department of Health Services
(OEHHA), the U.S. Food and Drug Administration, the National Academy of Sciences, the
U.S. Environmental Protection Agency, and other appropriate organizations to evaluate compliance with
this objective" (CRWQCB-CVR, 1998; http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdf).

Numeric criteria for mercury in fish tissue have been developed for both human health and wildlife
protection. The U.S. Environmental Protection Agency (USEPA) recently established a human health
protection criterion of 0.3 milligrams per kilogram (mg/kg; equivalent to parts per million [ppm])
methylmercury in the edible portions offish (USEPA, 2001b). This criterion is used to determine
attainment with the narrative toxicity objective.

Evidence of Impairment
The U.S. Geological Survey (USGS) collected fish tissue samples from Little Deer Creek at Pioneer Park.
Only trophic level 3 fish were collected in the study. Trophic level 3 fish feed on zooplankton,
phytoplankton, and benthic invertebrates. Methylmercury and total mercury bioaccumulates in aquatic
organisms and tends to increase with increasing trophic levels (USEPA, 1997a). The USGS sampled six
brown trout on October 6, 1999. These TL3 fish had an average mercury concentration of 0.32 ppm, which
exceeds the USEPA criterion of 0.3 ppm. Placer, Yuba, and Nevada counties have issued an interim public
health notification for all lakes and watercourses within these counties based on the USGS data. OEHHA
is in the process ofdeveloping a state advisory (Nevada County, 2000).

Extent of Impairment
Little Deer Creek runs for approximately 4 miles and drains into the rnainstem of Deer Creek. The entire
waterbody is impaired by mercury.
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Potential Sources
The inactive Banner Mine is within the watershed of Little Deer Creek, about 2.5 miles upstream from the
confluence with Deer Creek. Several inactive and partially active gold mines exist within the Yuba River
watershed. The Yuba watershed was historically mined extensively for its hardrock and placer gold
deposits and has been affected by hydraulic mining (Alpers and Humerlach, 2000).

B.1.30 Lower Mokelumne River, Aluminum
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition of the lower Mokelumne River to California's Clean Water Act Section 303(d)
list due to impairment by aluminum. Information available to the Regional Board on aluminum levels in
water samples 'indicates that water quality objectives are not being attained in the lower Mokelumne River.
A description for the basis for this determination is given below.

Table B-l. 303(d) Listinl!/TMDL Information
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Watershed Characteristics
The lower Mokelumne River flows 28 miles from Camanche Dam to the legal Sacramento-San Joaquin
Delta boundary in San Joaquin County. Camanche Reservoir, working in tandem with the upstream Pardee
Reservoir, stores water for irrigation and stream-flow regulation, providing flood control, water to the meet
the needs of downstream water rights holders, and water for fisheries and riparian habitat (EBMUD, 2000).
The East Bay Municipal Utility District (EBMUD) completed the·Camanche Reservoir Project
(downstream ofPardee) in 1964. EBMUD built a fish hatchery (the Mokelumne River Fish Installation)
immediately downstream of Camanche Dam on the lower Mokelumne River, which the California
Depiutment ofFish and Game operates. In addition, a power plant at the base of the dam was placed in
service in 1983.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for aluminum in the lower Mokelumne River. The
narrative toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free oftoxic
substances in concentrations that produce detrimental physiological responses in human, plant, aniinal, or
aquatic life." The narrative toxicity objective further states that "The Regional Water Board will also
consider ... numerical criteria and guidelines for toxic substances developed by the State Water Board, the
California Office of Environmental Health Hazard Assessment, the California Department of Health
Services, the U.S. Food and Drug Administration, the National Academy of Sciences, the U.S. .
Environmental Protection Agency, and other appropriate organizations to evaluate compliance with this
objective (CRWQCB-CVR, 1998; http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.p@...
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The toxicity objective was evaluated for the lower Mokelumne River by comparing aluminum
concentrations measured in the lower Mokelumne River downstream of Camanche Dam to water quality
guidelines and criteria developed for human health and wildlife protection. Available data were compared
to the numeric United States Environmental Protection Agency (USEPA) National Recommended Ambient
Water Quality Criteria (NRAWQ) maximum (I-hour average) total recoverable aluminum criterion for
freshwater aquatic life protection of 750 micrograms per liter (~g/L) (Marshack, 2000). The USEPA
maximum contaminant level (MCL) for drinking water protection is 1,000 ~g/L of total recoverable
ahiminum (Marshack, 2000).

I
I

Evidence of Impairment
Between 1988 and 1992, EBMUD measured total recoverable aluminum concentrations at three locations
on the Mokelumne River downstream of Camanche Dam (USFWS, 1992). Table 2 summarizes the
available EBMUD aluminum data. The 1988-1992 data indicate that exceedances of the MCL and
NRAWQ criteria occurred in the lower Mokelumne River immediately downstream of Camanche Dam.
More recent aluminum data are not available.

I Table B-2. Summary of Available Total Recoverable Aluminum Concentration Data for the Lower
Mokelumne River (Data source: USFWS, 1992)
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(a) CarnC: Discharge from Camanche Dam to the Mokelumne River.
o CamD: Camanche Reservoir lower outlet to the Mokelumne River
VAPK: Mokelumne River at Van Assen Park, downstream of Camanche Dam.

(b) MCL: California Drinking Water Standards Maximum Contaminant Level (MCL) of 1,000 ~g/l for
total recoverable aluminum concentrations.
NRAWQ: U.S. Environmental Protection Agency National Recommended Ambient Water Quality
Criteria (NRAWQ) for Freshwater Aquatic Life Protection; maximum criterion is a I-hour average,
for pH values of 6.5 to 9.

(c) The twelve samples with aluminum concentrations above 1,000 ~g/l were collected within a 7-day
period in March 1989.

(d) Eighteen of the 19 samples with aluminum concentrations above 750 ~g/lwere collected within an 8
day period in March 1989.

Extent of Impairment
The lower Mokelumne River flows 28 miles from Camanche Dam to the Delta. Data are available only for
approximately one mile downstream of Camanche Dam. However, the entire ~8-mile reach is probably
impaired because there are no substantial input flows.

I
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Potential Sources
Several historic copper and gold mines (including Argonaut, Newton, and Penn) are within the lower
Mokelumne River watershed. Penn Mine, which historically operated for copper extraction from 1861 to
1956, impacted the water quality of both Camanche Reservoir and the lower Mokelumne River
downstream of Camanche Dam. The Penn Mine site occupies a 22-acre area near the southeastern shore of
Camanche Reservoir approximately 1.5 miles from the town of Campo Seco in Calaveras County. Penn
Mine historically discharged to the reservoir via Mine Run Creek. Metal loading from Penn Mine led to
fishery declines and fish kills in Camanche Reservoir, in the Mokelumne River Fish Installation
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Watershed Characteristics
Mormon Slough is located within the San Joaquin Delta Hydrologic Unit in south-central Stockton,
California and flows into the Stockton Deep Water Ship Channel near the Port of Stockton.
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Water Quality Objectives Not Attained ,
The Water Quality Control Plan (Basin Plan) for the Sacramento River and San Joaquin River Basins
contains a numeric objective applicable to Mormon Slough which requires dissolved oxygen (DO) not be
reduced below 5 milligrams per liter (mg/l). (CRWQCB.CVR,1998; ,
http://www.swrcb.ca.gov/-rwqcb5Ibsnplnab.pdf).

Table B-l. 303 d Listin ffMDL Information

downstream of Camanche Dam, and in the lower Mokelumne River; problems with toxic discharges from
the Penn Mine continued through the 1960s and 1970s (Buer et aI., 1979; SRWCB, 1990; CDFG, 1991;
EDAW, Inc., 1992; EBMUD, 2000). Beginning in 1978, several abatement and restoration projects were
conducted to decrease the impact of Penn Mine on Camanche Reservoir and the lower Mokelumne River;
the most recent abatement project was completed in late 1999 (Buer et aI., 1979; SCH EIR., 1996;
CH2MHill, 2000a and 2000b).

B.1.31 Mormon Slough, Low Dissolved Oxygen
Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region, Regional Board,
recommends the addition of Mormon Slough to California's Clean Water Act Section 303(d) list due to
impairment by low dissolved oxygen. Information available to the Regional Board on dissolved oxygen
levels in Mormon Slough indicates that water quality objectives are not being attained. A description for
the basis for this determination is given below.

Evidence of Impairment
A report ofDeltaKeeper data collected between 8 November 1999 and 7 February 2000 found DO
concentrations in Mormon Slough below the Basin Plan objective in 27 of 30 samples (Lee and Jones-Lee,
2000). '

T hi B 2 D' I dO

!Downstreami1Exteni: ,", ':1,, ,. ,- ., - - .',' '''1" ..,1.
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a e -. 1880 ve Ixyrzen oncentratJons m a er ampes o eete rom ormon lourzh
Data Source Sample Years Number of Range of DO Number of Samples

Samples Concentrations Below.Criterion

Lee and Jones- November 1999 to
Lee,2000a February 2000 30 0.5 - 9.6 mg/L 27
(DeltaKeeper)
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Extent of Impairment
. Dissolved oxygen concentrations in Monnon Slough near Stockton have been documented to fall below the
Basin Plan objective of 5 mg/l as demonstrated by the DeltaK~eper data discussed above. The data is
limited to a sampling point in Monnon Slough near the transition ofMonnon Slough from an urban creek
(relatively narrow) to a slough (relatively wide). The sampling point may, therefore, not be representative
of DO levels in the narrower portion of the Slough. Based on this evidence, Monnon Slough, between
Commerce St. (the approximate transition point from urban creek to slough) and the Stockton Deep Water
Ship Channel is being recommended for addition to the 303(d) list due to low DO.

Potential Sources
The impaired reach is within the Stockton urban area. The most likely source of oxygen demanding
substances is from runoff from the urban area.

B.1.32 Mormon Slough, Pathogens
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition ofMormon Slough to California's Clean Water Act Section 303(d) list due to
impairment by pathogens. Information available to the Regional Board on pathogens levels in Monnon
Slough indicates that water quality objectives are not being attained. A description for the basis for this
determination is given below.

I
Table B-l. 303(d) Listinl!/TMDL Information
Wateribody Name Monnon Slough
HYdroloeic Unit 544.00

Pollutants/Str.essors i i:'<
Sources;'·

Bacteria
Urban runoff, Recreation

Size Affected 4 Miles

TotalWaterboclY, 6 Miles
SizeI

I
I
I

'Extent,6f
Impail'ment

iUpstreamExtent
Latitude

:Downstream
;ExtenfLatitude

From the confluence with the
Deep Water Channel to the
confluence with the Stockton
Diverting Canal.
370 57' 25"

370 58' 02"

TMDLPr:iority. . .,:;
." 'i(

TMDVEridiDilte','"
,(MolYr)" .;'

"

..!,'

iUpstream\~xtent'.... ';,"
<Longitu~e ..... ......)
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Watershed Characteristics
Monnon Slough is a tributary to the Stockton Deep Water Channel in the Delta. The Delta is characterized
by tidal waters with limited flushing flows during the dry seasons. The area around Mormon Slough is
higWy urbanized and supports recreational uses, including boating, fishing, water skiing and swimming.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for pathogens in the predominantly urban stretches
of various Delta waterways (including Monnon Slough). The narrative toxicity objective in the Basin Plan
states, in part, "All waters shall be maintained free of toxic substances in concentrations that produce
detrimental physiological responses in human, plant, animal, or aquatic life." The narrative toxicity
objective further states the .. the Regional Water Board will also consider...numerical criteria and
guidelines developed by the State Water Board, the California Office of Environmental Health Hazard
Assessment, th~ California Department of Health Services ... the U.S. Environmental Protection Agency,
and other organizations to evaluate compliance with this objective." The Basin Plan also contains a
specific objective for fecal colifonn bacteria (CRWQCB-CVR, 1998;
h!tD://www.swrcb.ca.gov/rwgcb5/bsnplnab.pdf).
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Evidence of Impairment
DeltaKeeper submitted bacteria data for Mormon Slough from one sampling location, approximately one
mile upstream from the confluence with the Stockton Deep Water Channel (DeltaKeeper, 2001). A total of
31 samples collected during 10 months in 2000-2001 were 'analyzed. The calculated geometric mean for
the E. coli levels is 1,272 MPN per 100 ml, which exceeds the U.S. EPA criterion of 126 MPN per 100 ml.

Extent of Impairment
Regional Board staff recommends listing the portion ofMormon Slough between the Stockton Deep water
Channel and the Stockton Diverting Canal as impaired for pathogens due to bacterial contamination. The
entire area around Mormon Slough is urban and has similar land use patterns and it is anticipated that
sampling along other portions ofMormon Slough would show similar bacteria levels.

B.1.33 'Mosher 8lougb, Low Dissolved' Oxygen
Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region, Regional Board,
recommends the addition ofMosher Slough to 'California's Clean Water Act Section 303(d) list due to
impairment by low dissolved oxygen. Information available to the Regional Board on dissolved oxygen
levels in Mosher Slough indicates that water quality objectives are not being attained. A description for the
ba~is for this determination is given below.
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Potential Sources
In urban settings, the V.S. EPA has identified sources ofpathogen pollution including urban litter,
contaminated refuse, domestic pet and wildlife excrement and failing sewer lines (USEPA, 2001a). In their
pathogen TMDL Guide, the U.S. EPA states "In a study ofbacterial loading in urban streams, Young and
Thackston (1999) found that fecal bacteria densities were directly related to the density of housing,
population, development, percent impervious area, and domestic animal density. Additionally, recreational
areas may have high bacteria counts. This can be due to improper disposal of waste from boats, lack of
sanitary facilities in the area of recreation and children in diapers using the water."

Guidelines and criteria have been developed for the protection of human health. Guidelines and criteria
have been developed for the protection of human health. The California Department ofHealth Services
(CDHS) has adopted a total coliform bacteria guideline, applicable to recreational waters and beaches, of
10,000 Most Probable Number (MPN) per 100 milliliters for single samples and of 1,000 MPN per 100 ml
for 3D-day log mean of sample levels (Title 17 California Code ofRegulation section 7958). CDHS has
also published draft guidelines that include limits for single samples ofE. coli of.235 MPN per 100
milliliters (CDHS, July 2000 http://www.dhs.ca.gov/ps/ddwemlbeaches/freshwater.htm). V.S. EPA
guidelines for bacteria are contained in Ambient Water Quality Criteria for Bacteria (USEPA, 1986a).
The U.S. EPA standards are stated as "Based on a statistically sufficient number of samples (generally not
less than 5 samples equally spaced over a 3D-day period), the geometric mean of the indicated bacterial
densities should not exceed one or the other of the following: E. coli 126 MPN per 100 ml; or Enterococci
33 MPN per 100 ml." A methodology for determining exceedances based on single samples is also
included in the standards.
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Table B-l. 303(d) Listinl /TMDL Information
WaterbodvName Mosher Slough Pollutants/Stressors Low Dissolved Oxygen
Hydrologic Unit 544.00 Sources' Urban Runoff/Stonn

Sewers
TotalWaterbodv'Size 5 miles TMDVPrioritV
:Size Affected ,", 2 miles TMDL:StartUate ....

,!'
(M()!Yr) •

;,,',
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.....,I'" confluence with Bear ;(MolYl1l"~

'. ., Creek. ,
" •••

':UpstreamrExtent :.:'i~ 38° I' 57.3" .',Upstream;Extept , 121° 21' 51.0"
Iiiltitude

-" ,~ LOIll!:itutle ',,' ),
,~

DownstreamiExtent,,"· , 38° 2' 35.2" .DowDstreamiExtenf 121° 23' 11.8"
,L ""

Lone:itlld~' ",' " """Latitude i, .,.,',
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Watershed Characteristics
Mosher Slough is located within the San Joaquin Delta Hydrologic Unit, in the primarily residential north
side of Stockton, California, and joins Bear Creek in the northwest comer of the city limits.

I
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Water Quality Objectives Not Attained
The Water Quality Control Plan (Basin Plan) for the Sacramento River and San Joaquin River Basins
contains a numeric objective applicable to Mosher Slough which requires dissolved oxygen (DO) not be
reduced below 5 milligrams per liter (mg/l) (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdO.

Evidence of Impairment
A report ofDeltaKeeper data collected between 8 November 1999 and 7 February 2000 found DO
concentrations in Mosher Slough below the Basin Plan objective in 18 of 32 samples. Data collected
between 15 October 1996 and 8 November 1996 found DO concentrations below the Basin Plan objective
in 1 of 11 samples (Lee and Jones-Lee, 2000a).

Extent of Impairment
Dissolved oxygen concentrations in Mosher Slough near Stockton have been documented to fall below the
Basin Plan objective of 5 mg/l, as demonstrated by the DeltaKeeper data discussed above. Just above the
sampling point in Mosher Slough, the characteristics of the Slough change from a narrow urban creek to a
much wider Slough. The sampling point may, therefore, not be representative of DO levels in the narrower
portion of the Slough. Based on this evidence, Mosher Slough between the 1-5 bridge (the approximate
transition point from urban creek to slough) and its confluence with Bear Creak is being 303(d) listed due
to low DO.

M h SI hdfC IIS'WCT bl B 2 D' I dOa e - . ISSO ve 'xve:en oncentratlOns m ater am es o ecte rom os er OUI!J
Data Source Sample Years Number of Range of DO Number of

Samples Concentrations Samples Below
Criterion

Lee and
Jones-Lee, October/November 1996;

43 1.3 - 9.3 mg/L 19
2000a November 1999 to February 2000
(DeltaKeeper)
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Potential Sources
The impaired reach of Mosher Slough receives runoff from the Stockton urban area. The most likely
source of oxygen demanding substances is from runoff from the urban area.

I
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Watershed Characteristics
Mosher Slough flows through urban portion of Stockton, in the Delta. The Delta is characterized by tidal
waters with limited flushing flows during the dry seasons. The lower portion of the slough is near, and is
likely also used for, recreational uses including boating, fishing, water skiing and swimming. The
predominant land uses in the watershed that encompasses Mosher Slough are agricultural, urban (the city of
Stockton), and a deepwater port.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for pathogens in Mosher Slough. The 'narrative
toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states the" the Regional Water Board will also
consider...numerical criteria and guidelines developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department of Health Services ...the U.S.
Environmental Protection Agency, and other organizations to evaluate compliance with this objective."
The Basin Plan also contains a specific objective for fecal coliform bacteria (CRWQCB-CVR, 1998;
htq?://www.swrcb.ca.gov/rwgcb5/bsnplnab.pdf).
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B.1.34 Mosher Slough, Pathogens
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition of Mosher Slough in the Delta to California's Clean Water Act Section 303(d) list
due to impairment by pathogens. Information available to the Regional Board on pathogens levels in
Mosher Slough indicates that water quality objectives are not being attained. A description for the basis for
this determination is given below. .
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Bacteria
Urban runoff, Recreation
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'Sources' . " "
·lpoUilfllnts/Stressors.:::.

From Mosher Creek to .
the confluence·with
Bear Creek

" 5 miles

Guidelines and criteria have been developed for the protection of human health. The California
Department of Health Services (CDHS) has adopted a total coliform bacteria guideline, applicable to
recreational waters and beaches, of 10,000 Most Probable Number (MPN) per 100 milliliters for single
samples and of 1,000 MPN per 100 m1 for 3D-day log mean ofsample levels (Title 17 California Code of
Regulation section 7958). CDHS has also published draft guidelines that include limits for single salnples
ofE. coli of 235 MPN per 100 milliliters (CDHS, July 2000;
htq?://www.dbs.ca.gov/ps/ddwem/beaches/freshwater.htm). The U.S. EPA guidelines for bacteria are
contained in Ambient Water Quality Criteriafor Bacteria (USEPA, 1986a); The U.S. EPA standards are
stated as, "Based on a statistically sufficient number of samples (generally not less than 5 samples equally
spaced over a 30-day period), the geometric mean of the indicated bacterial densities should not exceed one
or the other of the following: E. coli 126 per 100 ml; or Enterococci 33 per 100 ml." A methodology for
determining exceedances based on single samples is also included in the standards.
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Evidence of Impairment
DeltaKeeper submitted bacteria data for Mosher Slough from three sampling locations (DeltaKeeper,
2001). Although geometric means have not been calculated for the data, all 31 samples submitted exceed
the CDHS 30 day criterion for total coliform and 29 of the 31 samples exceed the recommended E. coli
criterion. The measured bacteria densities in the samples were high during the entire sampling period,
which includes samples collected during an entire year (May, August, September, October, November,
December, January, and February).

Extent of Impairment
Regional Board staff recommends listing Mosher Slough as impaired due to pathogen contamination. The
sampling location is within the urban Stockton area. The area around Mosher Slough is heavily urbanized
and it is likely that samples collected from other portions of Mosher Slough would show similar high levels
ofbacteria.

Potential Sources
In urban settings, u.s. EPA has identified sources of pathogen pollution to include urban litter,
contaminated refuse, domestic pet and wildlife excrement and failing sewer lines (USEPA, 2001a). In their
pathogen TMDL Guide, the U.S. EPA states "In a study of bacterial loading in urban streams, Young and
Thackston (1999) found that fecal bacteria densities were directly related to the density of housing,
population, development, percent impervious area, and domestic animal density. Additionally, recreational
areas may have high bacteria counts. This can be due to improper disposal of waste from boats, lack of
sanitary facilities in the area of recreation and children in diapers using the water."

B.1.35 Newman Wasteway, Chlorpyrifos
Summary of Proposed Actions
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of the Newman Wasteway to California's Clean Water Act Section 303(d) list
due to impairment by chlorpyrifos. Information available to the Regional Board on chlorpyrifos
concentrations indicates that water quality objectives are not being attained. The basis for this
recommendation is given below.

Watershed Characteristics
The Newman Wasteway originates at the Delta Mendota Canal in Stanislaus County and flows east into
Merced County, past Route 33, to the north of Preston Road and continues northeast to the San Joaquin
River, just south of Hills Ferry. The Newman Wasteway, owned by the U.S. Bureau of Reclamation and
operated by the San Luis and Delta-Mendota Water Authority, was built to carry emergency releases of
water from the Delta-Mendota Canal to the San Joaquin River. Local agricultural drainage is allowed to
enter the wasteway.
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Table B-1. 303(d) ListinlUTMDL Information
"Wliter,b()'dv;Name,>;;·' Newman Wasteway

.,11otlll\Waterb()dy:Size· 8.5 miles
Siiet~fected' . ",i 8.5 miles

.... . .. .. ,

',1Ext'ent"ofIinpairlllent',{ The entire Wasteway
' .. ':',.' ..... :,,:

\Upstream\Extent ' <~\ 37° 17' 27"
'Latitude .' \:,::
!Downstr,ean},ExteIlt '.;. 37° 20' 16"
"Latitude ' .'"

tpolhitants/Stilessors·,: ..... ' Chlorpyrifos

>TMDIi;$t'aHmale.., ,"
'(Mot¥r.) ..:"> H;'",',:,"';5
i:TMDVEnd:lDate:., h;
';(MolYr» <' ,;;;,,:~,

~Upstrearri\ExteIlt:.!·;' '<j; 121 ° 05' 17"
:~Lon2itiid·e.·'--:';:::,,: "';':1 i :.~l·:<1::; ,'" '.

Down~t~e,alli>Eitenf'" 120° 58' 20"
Longitude"""
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Table B-2. Chlorpyrifos Concentrations in Water Samples from the Newman Wasteway

Potential Sources
Agriculture is the likely source of chlorpyrifos in the Newman Wasteway.

a) Califorma Department ofFish and Game Water Quahty Cntena for the Protection of Aquatic Life
(Siepmann and Finlayson, 2000)

nd =not detected

Extent of Impairment
Because the Newman Wasteway is surrounded by agricultural land from which it receives runoff, it is
likely that the entire Wasteway is impaired by chlorpyrifos.
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nd - 0.21 1lg!L10
1991
1993

Number Range of
Sample of Chlorpyrlfos
Years Samples Concentrations CDFG CriterlaDData Source

Foe,·1995; Ross,
1992, 1993; Ross et
a1., 1996, 1999;
lFujimura, 1991 a,b,
1993a,b,c,d

Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for chlorpyrifos in the Newman
Wasteway. The narrative objective for pesticides states, ''No individual pesticide or combination of
pesticides shall be present in concentrations that adversely affect beneficial uses." The narrative toxicity
objective in th6 Basin Plan states, in part, "All waters shall be maintained free of toxic substances in
concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states that "The Regional Water Board will also consider ...
numerical criteria and guidelines for toxic substances developed by the State Water Board, the California
Office of Environmental Health Hazard Assessment, the California Department of Health Services, the
U.S. Food and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection
Agency, and other appropriate organizations to evaluate compliance with this objective." (CRWQCB
CVR, 1998; www.swrch.ca.gov/-rwgcb5/bsnplnab.pdf) The California Department ofFish and Game has
established freshwater numeric acute (I-hour average) and chronic (4-day average) criteria for chlorpyrifos
of 0.02 , Jlg/L and 0.014 Jlg/L' respectively, for the protection of aquatic life (Siepmann and Finlayson,
2000).
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Evidence of Impairment
Between 1991 and 1993, a total often ambient water samples collected from the Newman Wasteway were
analyzed for chlorpyrifos (Table 2). Most samples were collected between January and April. Two of the
ten (20%) samples contained chlorpyrifos concentrations at or above the CDFG chronic water quality
criterion of .014 ug/l, and one of the ten (10%) was above the CDFG acute water quality criterion of .020
ug/l. Overall, chlorpyrifos concentrations in samples collected from Newman Wasteway ranged from less
than 1 to 15 times the CDFG chronic water quality criteria (Foe, 1995; Ross, 1992, 1993; Ross et aL, 1996,
1999; Fujimura, ,1991a,b, 1993a,b,c,d).

B.1.36 Newman Wasteway, Diazinon
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of the Newman Wasteway to California's Clean Water Act Section 303(d) list
due to impairment by diazinon. Information available to the Regional Board on diazinon concentrations in
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the Newman Wasteway indicates that water quality objectives are not being attained.
determination is given below.
Table B-l. 303(d) Listinl ITMDL Information

The basis for this

Pollotants/Stressors Diazinon
Sources' . ,i Agriculture

Waterbodv.,'Name" ." Newman Wastewav

'Tohll'Waterbodv;'SlZe:.;! 8.5 miles
:HvdroloeicUIiit·' 541.20

:';E~¢rit1oUnipaiJ1mentjblJ The entire wasteway
.··.iii::' <.: ····.·..::;):\:\:,iii',?

I

I

I
I
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I

I
I
I
I
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Watershed Characteristics
The Newman Wasteway originates at the Delta Mendota Canal in Stanislaus County and flows east into
Merced County, past Route 33, to the north of Preston Road and continues northeast to the San Joaquin
River, just south of Hills Ferry. The Newman Wasteway, owned by the U.S. Bureau of Reclarnation and
operated by the San Luis and Delta-Mendota Water Authority, was built to carry emergency releases of
water from the Delta-Mendota Canal to the San Joaquin River. Local agricultural drainage is allowed to
enter the wasteway.

Water Quality Objectives Not Attained
The narrative objectives. for pesticides and toxicity are not being attained for diazinon in the Newman

Wasteway. The narrative objective for pesticides states, ''No individual pesticide or combination of
pesticides shall be present in concentrations that adversely affect beneficial uses." The narrative toxicity
objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances in
concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states that "The Regional Water Board will also consider ...
numerical criteria and guidelines for toxic substances developed by the State Water Board, the California
Office of Environmental Health Hazard Assessment, the California Department of Health Services, the
U.S. Food and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection
Agency, and other appropriate organizations to evaluate compliance with this objective." (CRWQCB-CVR,
1998; http://www.swrcb.ca.gov/-rwgcb5Ibsnplnab.pdf) The California Department ofFish and Game has
established freshwater numeric acute (I-hour average) and chronic (4-day average) criteria for diazinon of
0.08 Jlg/L and 0.05 Jlg/L, respectively, for the protection of aquatic life (Siepmann and Finlayson, 2000).

Evidence of Impairment
Between 1991 and 1993, multiple studies analyzed a total often water samples collected in Newman
Wasteway for diazinon (Table 2). Four out often (40%) exceeded the CDFG chronic criterion of 0.05
Jlg/L, and three out often (30%) exceeded the CDFG acute criterion of 0.08 Jlg/L. Diazinon concentrations
ranged from less than 1 time to more than 700 times the CDFG chronic criterion.

I
I
I
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a) CDFG water quahty cntena for the protection of aquatic orgamsrns (Slepmann and Finlayson, 2000)
nd = none detected
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Extent of Impairment
Diazinon is used On agricultilral crops, especially nut and stone fruit orchards during the dormant season.
Because the Newman Wasteway is surrounded by agricultilralland, including orchards, and receives
agricultilre runoff, it is likely that the entire Wasteway is 'impaired by diazinon.

Potential Sources
Since diazinon is applied to crops in the area surrounding the Newman Wasteway and runoff from
agricultilre enters surface waters that flow to the Newman Wasteway, the main source of diazinon is likely
agricultilre. .

I
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WtNI f. W t St tlCB:: DI ITable - . az non oncen ra ons lD a er amil es rom ewman as eway
Number of Percent
Samples Samples

Number Range of Equal to or Equal to or
Sample of Dlazlnon Above Above

Data Source Years Samples Concentrations CrlterlaO Criteria Criteria
Ross, 1992, 1993;
Ross et aI., 1996, 1991- chronic 0.05 Jlg/L 4 40%
1999; Fujimura, 1993

10 nd - 36.~2 Jlg/L
1991a,b,
1993a,b,c,d acute 0.08 Jlg/L 3 30%

Watershed Characteristics
Oak Run Creek is located in Shasta County, and flows from the foothills ofMount Lassen southwest to the
Sacramento River, east of Anderson. Oak Run Creek is pari: of the Cow Creek watershed. Land use within
the Cow Creek watershed previously included use by indigenous peoples and historic mining, and currently
includes ranches, timberlands, and towns (Montoya and Pan, 1992; Harmaford and North State Institute for'
Sustainable Communities, 2000).

B.1.37 Oak Run Creek, Fecal Coliform
Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region (Regional Board)
recommends the addition of Oak Run Creek to California's Clean Water Act Section 303(d) list due to
impairment by fecal coliform. Information available to the Regional :Board on pathogens levels in Oak Run
Creek indicates that water quality objectives are not being attained. A description for the basis for this
determination is given below.
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Water Quality Objectives Not Attained
The numeric objective for bacteria is not being attained in Oak Run Creek. The bacteria objective in the
Basin Plan states, in part, "In waters designated for contact recreation (REC-l), the fecal coliform
concentration based on a minimum of not less than five samples for any 30-day period shall not exceed a
geometric mean of 200/100 mI, nor shall more than ten percent of the total number of samples taken during
any 30-day period exceed 400/100 mI (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdf)... The bacteria objectives are presented in terms of Most
Probable Number (MPN) per 100 milliliters (mI). The bacteria objectives were evaluated for Oak Run
Creek by comparing fecal coliform concentrations measured in Oak Run Creek to Basin Plan objectives.

I
I

Evidence of Impairment
Water samples were collected from the middle reach of Oak Run Creek between June and October 1999.
The average fecal coliform levels in the water samples collected from Oak Run Creek were approximately
400 MPN/100mI. The fecal coliform levels exceeded the geometric mean Basin Plan criterion (200
MPN/IOOmI) for at least five months in 1999. The maximum fecal coliform count ranged up to almost
1,800 MPN/100mI. Many of samples were also above the 30-day Basin Plan criterion (400 MPN/100 ml) .
(Hannaford and North State Institute for Sustainable Communities, 2000).

I Extent of Impairment
Oak Run Creek flows for approximately 23.5 miles. The middle reach, approximately 6 miles long, is
impacted by fecal coliform.

I
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Potential Sources
Hannaford and North State Institute for Sustainable Communities (2000) concluded that Oak Run Creek
contained "at least the wildlife input" and potentially low levels of livestock and human inputs of bacteria.
The levels contributed by these sources are considered to be the background levels for the area. Since the
impaired Oak Run Creek site is not known to contain more wildlife than the other areas, the excess bacteria
"probably originated from livestock or human sources," including septic systems and/or sewage lines
leaching into the streams (Hannaford and North State Institute for Sustainable Communities, 2000).

B.1.38 Orestimba Creek, Azinphos-methyl
Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region (Regional Board)
recommends the addition ofOrestimba Creek to California's Clean Water Act Section 303(d) list due to
impairment by azinphos-methyl. Information available to the Regional Board on azinphos-methyl
concentrations in Orestimba Creek indicates that water quality objectives are not being attained. The basis
for this determination is given below.

."H:ydrologic,Uriit ...•• ·'l:.' 541.10
Waterbody Name . ' Orestimba Creek
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a) USEPA mstantaneous maxunum ambIent water quabty cntena (USEPA, 1976)
nd not detected

Extent of Impairment
Orestimba Creek is already on the 303(d) list because ofirnpairment by chlorpyrifos and diazinon, and is
proposed for listing for parathion. Because the source (agriculture) is the same for all of these pesticides, it
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Watershed Characteristics
Orestimba Creek is an ephemeral stream draining a relatively small basin (6,904 acres) on the west side of
the San Joaquin Valley. Orestimha Creek flows result from stormwater runoff in the winter and irrigation
return flow in the spring and summer. During the winter the creek can receive flow from Coastal Ranges
as well as from the area that drains into the main canal of the Central California Irrigation District,
depending on the intensity and duration of storms, thus increasing the drainage area to 125,102 acres.
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Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for parathion in Orestimba Creek.
The narrative objective for pesticides states, ''No individual pesticide or combination of pesticides shall be
present in concentrations that adversely affect beneficial uses." The narrative toxicity objective in the
Basin Plan states, in part, "All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic life." The narrative
toXicity objective further states that "The Regional,Water Board will also consider ... numerical criteria
and guidelines for toxic substances developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department ofHealth Services, the U.S. Food
and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection Agency,
and other appropriate organizations to evaluate compliance with this objective" (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwqcbS/bsnplnab.pdf). The US Environmental Protection Agency (USEPA) has
established an ambient water quality criterion for azinphos-methyl for the protection of freshwater aquatic
life of0.01 1lg!L (USEPA, 1976).

Evidence of Impairment
Between 1992 and 1993, a total of 54 water samples collected from Orestimba Creek at River Road were
analyzed for azinphos-methyl (Table 1). Between February 1992 and November 1993, two of the six
samples analyzed (33%) contained azinphos-methyl concentrations at or above the USEPA criterion. The
highest concentrations generally occurred between June and November; concentrations were also high in
February (Ross, 1992, 1993; Ross et at, 1996, 1999; Fujiniura, 1991a,b, 1993a,b,c,d). In a second study
conducted in 1993, nine of 48 samples collected throughout the year (19%) contained azinphos-methyl
concentrations at or above the USEPA criterion (Ross, 1992, 1993; Ross et al., 1996, 1999; Fujimura.
1991a,b,1993a,b,c,d). .

T bl B 2 Azi ha e -. nPlos-me n a er amPles o ec e rom res m a ree

Number of Percent
Samples Samples

Range of Azinphos- Equal to or Equal to or
Sample Number of methyl Above Above

Data Source Years Samples Concentrations .CriteriaD Criteria Criteria
Ross, 1992,1993;
Ross et aL, 1996,

..

1992-
1999; Fujimura"

1993
6 nd - 0.1 1lg!L

1991a,b,
1993a,b,c,d 0.01 1lg!L 2 33%

lPanshinet aI, 1998 1993· 48 nd - 0.39 IlglL
9 19%

Sum
1992-

54 nd - 0.39 1lg!L
1993 11 20%



I
I
I
I

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List - Appendix B

is likely that agricultural runoff containing azinphos-methyl also impairs the lower 10 miles of Orestirnba
Creek.

Potential Sources
Azinphos-methyl is used to control insects on many agricultural crops, including almonds and field crops.
Therefore the likely source of azinphos-methyl is agriculture.

I
I

B.1.39 Orestimba Creek, DDE
Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region, Regional Board,
recommends the addition ofOrestirnba Creek to California's Clean Water Act Section 303(d) list due to
impairment by DDE. Information available to the Regional Board on DDE levels in Orestirnba Creek
indicates that water quality objectives are not being attained. The basis for this recommendation is given
below.

Watershed Characteristics
Orestirnba Creek is an ephemeral stream in a relatively small basin (6,904 acres) within the San Joaquin
Valley floor on the west side of the valley. Stream flow in Orestirnba Creek results from storm runoff in the
wmter and irrigation return flows in the spring and summer. During the winter, the creek can receive flow
from the Coast Range as well as from the area that drains into the main canal of the Central California
Irrigation District, depending on the intensity and duration of storms, thus increasing the drainage area to
125,102 acres.
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Water Quality Objectives Not Attained
The United States Environmental Protection Agency (USEPA) California Toxic Rule (CTR) criterion for
DDE for the protection of human health is not being attained. The USEPA criterion for DDE for the
protection of human health through consumption of drinking water and aquatic organisms is 0.00059 Ilg/L.
DDE is a breakdown product of DDT, which was used as an insecticide on agricultural crops and insects
that carry diseases. DDT was banned for use as a pesticide in the United States in 1972 because of its
potentially harmful effects on humans and wildlife. DDT is relatively insoluble in water, binds strqngly to
soil, and breaks down into DDD and DDE (US Department ofHealth and Human Services-Agency for
Toxic Substances and Disease Registry [USDHHS-ATSDR], 1995). DDT, DDD, and DDE are known to
have detrimental health effects on humans and other animals (USDHHS-ATSDR, 1994).
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Number of Percent
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Equal to or Equal to or

Sample Number of RangeofDDE Above Above
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lPanshin et ai,
1993 96 nd - 0.06 1lg!L

1998 0.00059 1!g!L 32 33%

Potential Sources
DDT was widely used to control insects on agricultural crops before it was banned nationwide in 1972. The
most likely source ofDDE, a breakdown product of DDT, is from historical agricultural use ofDDT.

Extent of Impairment
Orestimba Creek is already listed on the 303(d) list for diazinon and chlorpyrifos (SWRCB, 1999), and is
proposed for listing for azinphos-methyl. Because the source (agriculture) is the same for all of these
pesticides, it is likely that agricultural runoff containing DDE also impairs the lower ten miles of Orestimba
Creek.

a) USEPA Cancer Risk GUldelme for Drinking Water (USEPA, 1991)

Evidence of Impairment
During a 1993 monitoring study conducted by the US Geological Survey (USGS), 96 water samples were
collected in Orestimba Creek (Table 2). Thirty-two of these samples (33%) exceeded the USEPA
Guideline. DDE concentrations ranged from less than 1 to more than 100 times the USEPA Guideline.
Samples were collected primarily January thru March, with additional sampling in May and JUne, and
minimal sampling throughout the rest of the year. Concentrations exceeding the USEPA guideline
occurred primarily in January and February.
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Table B-1. 303(d) ListiDl /TMDL Information

B.1.40 Orestimba Creek, Parathion
Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region, Regional Board,
recommends the addition ofOrestimba Creek to California's Clean Water Act Section 303(d) list due to
impalrment by parathion. Information available to the Regional Board on parathion levels in Orestimba
Creek indicates that water quality objectives are not being attained. The basis for this determination is
given below.

Watershed Characteristics
Orestimba Creek is an ephemeral stream in a relatively small basin (6,904 acres) within the San Joaquin
Valley floor on the west side of the valley. Stream flow in Orestimba Creek results from storm runoff in
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the winter, and irrigation return flows in the spring and summer. During the winter, the creek can receive
flow from Coastal Ranges as well as from the area that drains into the main canal of the Central California
Irrigation District, depending on the intensity and duration of storms, thus increasing the drainage area to
125,102 acres.

Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for parathion in Orestimba Creek.
The narrative objective for pesticides states, "No individual pesticide or combination of pesticides shall be
present in concentrations that adversely affect beneficial uses." The narrative toxicity objective in the
Basin Plan states, in part, "All waters shall be maintained free oftoxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic life." The narrative
toxicity objective further states that "The Regional Water Board will also consider ... numerical criteria
and guidelines for toxic substances developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department of Health Services, the U.S. Food
and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection Agency,
and other appropriate organizations to evaluate compliance with this objective" (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwqcb5/bsnplnab.pdf). The US Environmental Protection Agency (EPA) has
established water quality criteria for parathion for the protection of freshwater aquatic life of 0.013 /lg!L for
the continuous concentration (4-day average) and 0.065 /lg!L for the maximum concentration (I-hour
average) (Marshack, 2000).

Evidence of Impairment
Between 1991 and 1993, a total of 78 water samples collected from Orestimba Creek were analyzed for
parathion (Table 2). Samples were collected throughout the year. Five of the 78 samples (6%) contained
concentrations of parathion that exceed the EPA continuous concentration and three samples (4%)
exceeded the EPA maximum concentration. Parathion concentrations ranged from less than one to more
than 23 times the USEPA continuous criterion. The highest concentrations were generally measured
between February and March (Ross, 1992, 1993; Ross et aI., 1996, 1999; Fujimura, 1991a,b, 1993a,b,c,d).

Table B-2 Parathion Concentrations in Orestimba Creek
Number of Percent
Samples Samples

Range of Equal to or [Equal to
Sample Number of Parathion Above or Above

Data Source Years Samples Concentration Criteria Criteria Criteria
Ross, 1992, 1993;
Ross et aI., 1996, Chronic 0.013 J,.l.g/L 1 14%
1999; Fujimura, 1991-1993 7 nd - 0.05 llg/L
1991a,b,
1993a,b,c,d Acute 0.065 J,.l.g!L 0 0%

Foe, 1995 1991-1993 69 nd - 0.31 llg/L
Chronic 0.013 Jlg!L 4 6%
Acute 0.065 Ug!L 3 4%

Sum 1991-1993 78 nd - 0.31 llg/L
Chronic 0.013 Ug/L 5 6%
Acute 0.065 Ug/L 3 4%

Extent of Impairment
Other pesticides such as diazinon, chlorpyrifos, and azinphos-methyl impair the lower ten miles of
Orestimba Creek, from the foothills to the San Joaquin River. Because the source (agriculture) is the same
for all of these pesticides, it is likely that agricultural runoff containing parathion also impairs the lower ten
miles of Orestirnba Creek.

Potential Sources
Because diazinon, chlopyrifos, and azinphos-methy1 are also introduced into surface water from agriculture
runoff the main source of parathion is likely agriculture.
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Numeric criteria for mercury in fish tissue have been developed for both human health and wildlife
protection. The U.S. Environmental Protection Agency (USEPA) recently established a human health
protection criterion of 0.3 milligrams per kilogram (mg/kg; equivalent to parts per million [ppm])
methylmercury in the edible portions of fish (USEPA, 200 Ib). This criterion is used to determine
attainment with of the narrative toxicity objective.

Watershed Characteristics
Lower Putah Creek is located in Yolo and Solano counties. The creek extends approximately 30 miles
from Lake Berryessa to its mouth (the Putah Creek Sinks) at the Yolo Bypass. During low flow periods,
Putah Creek is not contiguous with the Yolo Bypass. The land and water uses for the area are diverse (e.g.,
municipal, agricultural, recreational uses and freshwater habitat) and impact the water quality of Putah
Creek in a variety of ways. The lower Putah Creek watershed is farmed and surrounded by towns.
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24 miles

N 38° 30' 48"

30 miles

N 38° 30' 57"

Lake Solano to Putah
Sinks

Water Quality Obj!!ctives Not Attained
The narrative objective for toxicity is not being attained for mercury in lower Putah Creek. The narrative
toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states that "The Regional Water Board will also consider '...
numerical criteria and guidelines for toxic substances developed by the State Water Board, the California
Office of Environmental Health Hazard Assessment, the California Department ofHealth Services
(OEHHA), the U.S. Food and Drug Administration, the National Academy of Sciences, the
U.S. Environmental Protection Agency, and other appropriate organizations to evaluate compliance with
this objective (CRWQCB-CVR, 1998; htm://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdf) ...

B.1.41 Lower Putah Creek, Mercury'
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition of Putah Creek to California's Clean Water Act Section 303(d) list due to
impairment by mercury. Information available to the Regional Board on mercury levels in fish tissue
samples indicates that water quality objectives are not being attained in Putah Creek. The description for
the basis for this determination is given below.

Evidence of Impairment
The Agency for Toxic Substance and Disease Registry (USDHHS-ATSDR) and the Department of
Environmental Science and Policy, University ofCalifornia, Davis (UCD) collected fish tissue samples
from Putah Creek at multiple locations between Lake Berryessa and the Putah Creek Sinks (USDHHS
ATSDR, 1997 & 1998; Slotton et aI, 1999). In 1997 and 1998, the USDHHS-ATSDR and UCD sampled
204 trophic level 3 fish from multiple locations downstream of Lake Berryessa and 67 trophic level 4 fish
from multiple locations downstream of Lake Solano, which is approximately 6 miles downstream from
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Lake Berryessa. Trophic level (TL) 3 fish feed on zooplankton, phytoplankton, and benthic invertebrates.
Trophic level (TL) 4 fish consume TL 3 fish as part of their diet. Methyhnercury and total mercury
bioaccurnulate in aquatic organisms and tend to increase with increasing trophic levels (USEPA, 1997a).
The TL4 fish had an average mercury concentration of 0.28 ppm, which is slightly less than the USEPA
criterion of 0.3 ppm. However, several of the TL 4 fish species (black crappie, largemouth bass,
Sacramento pike minnow, and srnalhnouth bass) from Putah Creek had average mercury concentrations
that exceeded the USEPA criterion. Table 2 summarizes the available mercury concentration data for TL 4
fish. In addition, several of the TL 3 fish sampled also had mercury concentrations greater than 0.3 ppm
For example, five Sacramento sucker and one hitch were sampled from Lake Solano; five of these six TL 3
fish had mercury concentrations greater than 0.3 ppm

Table B-2. Summary of Mercury Data for Putah Creek Trophic Level 4 Fish

iFiS~·;s'p'eCie~i.·~;~:~::~~c~.rY'9~nce#~~!~~~jil:~~r~:~~i~;~ill:s~Iri~i~Cl~':;;~~
Black Crappie 0.33 1

Channel Catfish 0.14 14

Largemouth Bass 0.35 30

Sacramento Pike Minnow 0.44 6

Smallmouth Bass 0.30 2

White Catfish 0.18 10

Bold text indicates fish species with average mercury concentrations equal to or greater than the
USEPA criterion of 0.3 ppm.

I
I

White Crappie 0.28 4

TrophicLeve14<Rishl$~&:" ., , 0:28,
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Extent of Impairment
Available fish tissue data suggest that Putah Creek is impaired by mercury from Lake Solano to the Putah
Creek Sinks. Trophic level 4 fish collected from Putah Creek downstream of Lake Solano had mercury
concentrations that frequently exceeded the USEPA criterion of 0.3 ppm.

Potential Sources
Mercury sources likely include mining-related wastes and possible unknown sources. Extensive historic
mercury mining occurred within the Lake Berryessa/Putah Creek watershed.

B.1.42 Lower Putah Creek, Unknown Toxicity
Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region, Regional Board,
recommends the addition oflower Putah Creek to California's Clean Water Act Section 303(d) list due to
impairment by an unknown toxicity. Information available to the Regional Board on an unknown toxin in
lower Putah Creek indicates that water quality objectives are not being attained. A description for the
basis for this determination is given below.
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Evidence of Impairment
Between 1998 and 1999, routine (monthly) and rain event (based on a rain storm) toxicity tests, toxicity
identification evaluation tests (TIEs), and water quality analysis were conducted on water samples from
lower Putah Creek.
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The toxiCity objective was evaluated for Putah Creek by comparing toxicity test results of ambient water
grab samples collected from Putah Creek with laboratory control results. These toxicity test procedures
estimate the acute and chronic responses of aquatic test species from three phyla (representing three trophic
levels) as an assessment of the toxicity of the ambient water samples. The tests include fathead minnow (a
fish, Pimepha/es prome/as) larval survival (mortality) and growth tests, zooplankton (a cladoceran,
Ceriodaphnia dubia) survival and reproduction (offspring counts) tests, and algal (Se/enastrum
capricornutum) growth (chlorophyll a production) tests. The test results produced by the ambient creek
water samples were compared to test results of the laboratory control water samples, to identify ambient
creek water samples that caused statistically significant test'species impairment.

Watershed Characteristics
Lower Putah Creek is located in Yolo and Solano counties. It flows for approximately 30 miles, from Lake
Berryessa to the Yolo Bypass. However, during low flow periods, lower Putah Creek is not contiguous
with Yolo Bypass. The land and water use for the area is diverse, and impacts the water quality in a variety
of ways. The lower Putah Creek watershed is fanned and surrounded by towns. An unknown toxicity,
from an unknown source, impairs lower Putah Creek.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for lower Putah Creek. The narrative toxicity
objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances in
concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states that, "Compliance with this objective will be determined by
analyses of...biotoxicity tests of appropriate duration... (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdf)...

"Hydro)ol!icmnlt::' ' '.I'
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Toxicity tended to occur following rain events and occurred throughout the entire watershed (Larsen et aI,
2000). Sixteen of the toXicity tests run on ambient samples resulted in impaired growth, impaired
reproduction, or mortality to one or more test organisms. The sources of the toxicity may include
suspended solids (including particle bound chemicals or toxicants) and diuron. However, other follow-up
tests failed to pinpoint potential cause(s) (although some of the tests eliminated ammonia and pathogenicity
as sources). In other cases, no follow-up tests were run and the cause of the toxicity is unknown.

I
I

Extent of Impairment
Rain event based toxicity was observed in the entire lower Putah Creek, from downstream of Lake Solano
to Mace Blvd, on the three rain events in the sampling period. Therefore, an unknown toxin or toxins
impairs the entire length of lower Putah Creek.

I
I
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Potential Sources
Follow-up tests were conducted on some of the samples that caused toxicity. The results of the follow-up
tests indicate that a variety of factors, including suspended solids (including particle bound chemicals or
toxicants) and diuron, may have been partially responsible for the toxicity in a few of the cases. However,
other follow-up tests failed to pinpoint potential cause(s) (although some of the tests eliminated ammonia
and pa.thogenicity as sources) and in other cases, no follow-up tests were run. Therefore, the cause of the
toxicity is unknown, in many cases.

B.1.43 Upper Putah Creek, Unknown Toxicity
Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region, Regional Board,
recommends the addition of upper Putah Creek to Califomia's Clean Water Act Section 303(d) list due to
impairment by an unknown toxicity. Information available to the Regional Board on an unknown toxin in
upper Putah Creek indicates that water quality objectives are not being attained. A description for the
basis for this determination is given below.

Watershed Characteristics
Upper Putah Creek is located in Lake and Napa counties. It flows for approximately 36 miles, from its
headwaters in the Cobb Mountain to Lake Berryessa. Inactive mercury-mining districts and several
communities surround the upper Putah Creek watershed.

I
I
I
I
I

U er Putah Creek
512.30
36 miles

Unknown Toxici
Source Unknown

I
I
I
I
I
I

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for unknown toxicity in the upper Putah Creek.
The narrative toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of
toxic substances in concentrations that produce detrimental physiological responses in human, plant,
animal, or aquatic life." The narrative toxicity objective further states that, "Compliance with this objective
will be determined by analyses of...biotoxicity tests of appropriate duration... (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdf)."

The toxicity objective was evaluated for Putah Creek by comparing toxicity test results of ambient water
grab samples collected from Putah Creek with laboratory control results. These toxicity test procedures
estimate the acute and chronic responses of aquatic test species from three phyla (representing three trophic
levels) as an assessment of the toxicity of the ambient water samples. The tests include fathead minnow (a
fish, Pimephales promelas) larval survival (mortality) and growth tests, zooplankton (a cladoceran,
Ceriodaphnia dubia) survival and reproduction (offspring counts) tests, and algal (Selenastrum
capricornutum) growth (chlorophyll a production) tests. The test results produced by the ambient creek
water samples were compared to test results of the laboratory control water samples, to identify ambient
creek water samples that caused statistically significant test species impairment.
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.I The water sample was extracted in such a way that the non-polar organic molecules stayed in the solution,
but the water and every other toxin were eliminated.

In July 1999, the water sample cause impaired growth to Selenastrurn. The ambient water sample was
analyzed for metals, but metals could not account for the toxicity. Therefore, the cause of the toxicity is yet
unknown (Larsen et.al, 2000).
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Potential Sources
Follow-up tests were conducted on three of the samples that caused toxicity. The'results of two of the
follow-up tests indicate that a non-polar organic chemical may be partially responsible for the toxicity in
those two samples. However, the other follow-up test failed to. determine any potential cause(s), and
eliminated metals as a potential source. The cause of the toxicity in that sample is unknown. In the other
cases, no follow-up tests were run, so the source of the toxicity is unlmown. Therefore, the cause of the
toxicity is unknown, but may, in some cases, include non-polar organic chemicals.
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B.l.44 Rollins Reservoir, Mercury
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition ofRollins Reservoir to.California's Clean Water Act Section 303(d) list due to
impairment by mercury. Information available to the Regional Board on mercury levels in fish tissue
samples indicates that water quality objectives are not being attained in Rollins Reservoir. The description
for the basis for this determination is given below.

Extent oflmpairment
The site selected for study was the furthest downstream site, and represents the sum of the watershed.
There are several small waterbodies that flow into Putah Creek, but most (except Janche Creek) enter at
least 27 miles upstream of the confluence with Lake Berryessa. It seems likely that at least the lower 27
miles is impaired.

Evidence of Impairment
Between November 1998 and October 1999, water samples were collected once a month just upstream
from Lake Berryessa. On four of the dates (January, and August through October 1999) the water samples
caused reproductive impairments to Ceriodaphnia. The source(s) of the toxicity from the water samples
collected in August and September were analyzed using TIE (toxicity identification evaluation). Neither
the ambient samples (when re-tested) nor the lah water caused toxicity to Ceriodaphnia. However, when
the eluates (the non-polar molecules from the sample1) of the sample were re-added to water without any
pollutants, at three times the ambient sample concentration, Ceriodaphnia experienced significant
reproductive impairments. This suggests that a non-polar, organic chemical may have caused both of the '

, 'impairments. No follow-up tests, including TIEs, were conducted on the other two dates, so the cause(s) of
the toxicity is unknown (Larsen et ai, 2000).
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Watershed Characteristics
The Bear River basin has over 232,800 watershed acres. Water usage ranges from recreational to
agricultural and municipal to hydroelectric generation, among others. The basin is bound by the Yuba
River on the north, the Little Truckee River basin on the east, and the American River basin on the south.
The headwaters are located in the Sierra Nevada snowfields at elevations ranging up to 9,100 feet above
sea level. Greenhorn Creek, Steephollow Creek and Bear River flow into Rollins Reservoir. Rollins
Reservoir has twenty-six miles of shoreline and its deepest section is 270 feet deep at the dam. At full
capacity the reservoir stores 66,000 acre-feet of water and covers 840 surface acres.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for mercury in Rollins Reservoir. The narrative
toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states that "The Regional Water Board will also consider ...
numerical criteria and guidelines for toxic substances developed by the State Water Board, the California
Office of Environmental Health Hazard Assessment, the California Department of Health Services, the
U.S. Food and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection
Agency, and other appropriate organizations to evaluate compliance with this objective (CRWQCB-CVR,
1998; http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdt)."

Numeric criteria for mercury in fish tissue have been developed for both human health and wildlife
protection. The U.S. Environmental Protection Agency (USEPA) recently established a human health
protection criterion of 0.3 milligrams per kilogram (mg/kg; equivalent to parts per million [ppm])
methylmercury in the edible portions offish (USEPA, 2001b). This criterion is used to determine
attainment with the narrative toxicity objective.

Evidence of Impairment
The U.S. Geological Survey (USGS) and Toxic Substances Monitoring Program (TSMP) collected fish
tissue samples from the midsection, Bear River Arm, and Greenhorn Creek Arm of Rollins Reservoir (May
et al., 2000; SWRCB-DWQ, 1995). The USGS collected trophic level 3 and 4 fish; the TSMP collected
only trophic level 4 fish. Trophic level 3 fish feed on zooplankton, phytoplankton, and benthic
invertebrates. Trophic level 4 fish consume trophic level 3 fish as part of their diet. Methylmercury and
total mercury bioaccumulate in aquatic organisms and tend to increase with increasing trophic levels
(USEPA, 1997a). The TSMP and USGS sampled 50 trophic level 4 fish (largemouth bass, srnallmouth
bass, black crappie, and channel catfish) between 1984 and 1999. The TL4 fish had an average mercury
cOl:lcentration of 0.32 ppm, which exceeds the USEPA criterion of 0.3 ppm. The trophic level 4 fish data
from the USGS study are summarized in Table 2, below. Placer, Yuba, and Nevada counties have issued
an interim public health notification for all lakes and watercourses within these counties based on the
USGS data. OEHHA is in the process of developing a state advisory (Nevada County, 2000).
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Extent of Impairment
Rollins Reservoir covers 840 surface acres. Fish collected throughout the reservoir had mercury levels
above the USEPA criterion. The entire waterbody is impaired by mercury.

Potential Sources
The Bear River watershed was historically mined extensively for its hardrock and placer gold deposits and
has been affected by hydraulic mining (Alpers and Hunerlach, 2000). Several mactive gold exist upstream
ofRollins Reservoir in the Bear River watershed (Montoya and Pan, 1992).

Channel Catfish 10 0.365
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Watershed Characteristics
The San Joaquin River flows for approximately 330 miles from the headwaters to the Delta boundary near
Vernalis in central California. The hydrology in the lower San Joaquin River is highly managed, with
numerous tributary impoundments and extensive diversion ofriver flows. The lower San Joaquin River is

Table B-2. Mercury Data for Rollins Reservoir River Trophic Level 4 Fish

B.L45 Lower San Joaquin River, Mercury
,Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition of the lower San Joaquin River to California's Clean Water Act Section 303(d)
list due to impairment by mercury. Information available to the Regional Board on mercury levels in fish
tissue samples indicates that water quality objectives are not being attained in the lower San Joaquin River.
The description for the basis for this determination is given below.
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intermittently dry between Gravelly Ford and the Bear Creek confluence, except when Friant Dam releases
water for flood control.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for mercury in the lower San Joaquin River. The
narrative toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic
substances in concentrations that produce detrimental physiological responses in human, plant, animal, or
aquatic life." The narrative toxicity objective further states that "The Regional Water Board will also
consider '" numerical criteria and guidelines for toxic substances developed by the State Water Board, the
California Office of Environmental Health Hazard Assessment, the California Department of Health
Services, the U.S. Food and Drug Administration, the National Academy of Sciences, the U.S.
Environmental Protection Agency, and other appropriate organizations to evaluate compliance with this
objective" (CRWQCB-CVR, 1998; http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.p@.

Numeric criteria for mercury in fish tissue have been developed for both human health and wildlife
protection. The U.S. Environmental Protection Agency (USEPA) recently established a human health
protection criterion of 0.3 milligrams per kilogram (mgikg; equivalent to parts per million, [ppm])
methylmercury in the edible portions offish (USEPA, 2001b). This criterion is used to determine
attainment of the narrative toxicity objective.

Evidence of Impairment
The Toxic Substances Monitoring Program (TSMP) and San Francisco Estuary Institute (SFEI) collected
numerous trophic level 3 and 4 fish samples from the San Joaquin River between 1979 and 1999 (SWRCB
DWQ, 1995; Davis and May, 2000). Trophic level 3 fish (e.g., carp and green sunfish) feed on
zooplankton, phytoplankton, and benthic invertebrates. Trophic level 4 fish (e.g., channel catfish and
largemouth bass) consume trophic level 3 fish as part of their diet. Methylmercury and total mercury
bioaccumulates in aquatic organisms and tends to increase with increasing trophic levels (USEPA, 1997a).
The trophic level 4 fish had an average mercury concentration of 0.45 ppm, which exceeds the USEPA
criterion of 0.3 ppm. Table 2 summarizes the available mercury concentration data for trophic level 4 fish.

Largemouth Bass 0.681 22

Table B-2. Summary of Mercury Data for Rollins Reservoir River Fish

Sacramento Pike Minnow 0.102 24
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Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for mercury in Scotts Flat Reservoir. The narrative
toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states that "The Regional Water Board will also consider ...
numerical criteria and guidelines for toxic substances developed by the State Water Board, the California
Office of Environmental Health Hazard Assessment, the California Department of Health Services
(OEHHA), the U.S. Food and Drug Administration, the National Academy of Sciences, the
U.S. Environmental Protection Agency, and other appropriate organizations to evaluate compliance with
this objective" (CRWQCB-CVR, 1998; ht1]?://www.swrcb.ca.gov/-rwqcb5ibsnplnab.pdf).

Watershed Characteristics
Scotts Flat Reservoir is located on Deer Creek in the Sierra foothills five miles east ofNevada City within
the Yuba River basin. Deer Creek flows approximately 20 miles from Scotts Flat Reservoir to its
confluence with the Yuba River downstream from Lake Englebright. The Yuba River basin has over
12,700 watershed acres and over 1,900 total river miles. Water usage ranges from recreational to
agricultural and municipal to hydroelectric generation, among others. The Yuba River basin is bound by
the Feather River basin on the north, by the Little Truckee River basin on the east, and by the Bear River
and American River basins on the south. Its headwaters are located in the Sierra Nevada snowfields at
elevations ranging up to 9,100 feet above sea level.

;:jExtent~(mImpairimeiit:;!II:' All of Scotts Flat
\S:i~~!: !~};tI~"::~l:~.;:;~~~l~/;:~~::; ;:P;::!,:P~f:~~'I~~:'::J!~~~ Reservoir

B.1.46 Scotts Flat Reservoir, Mercury
Summary of Proposed Action .
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition of Scotts Flat Reservoir to California's Clean Water Act Section 303(d) list due
to impairment by mercury. Information available to the Regional Board on mercury levels in fish tissue
samples indicates that water quality objectives are not being attained in Scotts Flat Reservoir. The
description for the basis for this determination is given below.

Resource extraction
abandoned mines
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Potential Sources
The principal sources of mercury to aquatic ecosystems in northern California are historic mercury and
gold mining sites (RWQCB- SFB et aI, 1995).

Numeric criteria for mercury in fish tissue have been developed for both human health and wildlife
protection. The U,S. Environmental Protection Agency (USEPA) recently established a human health
protection criterion of 0,3 milligrams per kilogram (mg/kg; equivalent to parts per million [ppm])
methylmercury in the edible portions offish (USEPA, 2001b). This criterion is used to determine
attainment with of the narrative toxicity objective. .

Extent of Impairment
Evidence suggests the lower San Joaquin River is impaired by mercury from the confluence with Bear

. Creek to Vernalis. Bear Creek was chosen as the upstream extent because it is both a major source of water
to the San Joaquin River and is located just upstream of the Landers Avenue/Route 165 sampling site
sampled by the SFEI study (Davis and May, 2000).
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Evidence of Impairment
The U.S. Geological Survey (USGS) sampled trophic level 3 and 4 fish from Scotts Flat Reservoir (May et
al., 2000). Trophic level 3 fish feed on zooplankton, phytoplankton, and benthic invertebrates. Trophic
level 4 fish consume trophic level 3 fish as part of their diet. Methylmercury and total mercury
bioaccumulate in aquatic organisms and tend to increase with increasing trophic levels (USEPA, 1997a).
The USGS sampled seven trophic level 4 fish (largemouth bass) on September 7 and 8, 1999. These
trophic level 4 fish had an average mercury concentration of 0.38 ppm, which exceeds the USEPA criterion
of 0.3 ppm. Placer, Yuba, and Nevada counties have issued an interim public health notification for all
lakes and watercourses within these counties based on the USGS data. OEHHA is in the process of
developing a state advisory (Nevada County, 2000).

Extent of Impairment
Scotts Flat Reservoir covers 725 surface acres with 48,500 acre-feet of storage. The entire waterbody is
impaired by mercury.

Potential Sources
Several inactive and partially active gold mines exist upstream of Scotts Flat Reservoir within the Yuba
River watershed. The Yuba watershed was historically mined extensively for its hardrock and placer gold
deposits and has been affected by hydraulic mining (Alpers and Hunerlach, 2000).

B.1.47 Smith Canal, Low Dissolved Oxygen
Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region, Regional Board,
recommends the addition of Smith Canal to California's Clean Water Act Section 303(d) list due to
impairment by low dissolved oxygen. Information available to the Regional Board on dissolved oxygen
levels in Smith Canal indicates that water quality objectives are not being attained. A description for the
basis for this determination is given below.

I
Table B-l. 303(d) Listinl!/TMDL Information

Waterbody Name Smith Canal
Hydrolo!!ic Unit 544.00

P()llutants/St~essors::: Low Dissolved Oxygen
:Sources,' Urban Runoff/Storm Sewers

Extentof'Impairinent:,i

TotalWaterbodv Size 2 miles
'Size Affected 2 miles

'"I
I
I

Upstream Extent
'Latitude

Downstream 'Extent '
Latitude

From confluence with
San Joaquin River to

'",' Yosemite Lake.
,j 370 57' 25"
"

370 58' 02"

TMDVPriority ','
TMDl;'Start:nate i'
,(MolY'r)
TMDVEndiDate 'Ii
(MolYl'J' ,',
",","'.\
:;Upstn~ani'Extent!'l!';': 1210 20' 53"
'Longitu~e 't"

Downstream':Extenr,; 1210 18' 25"
:Longitude ,"

I
I
I
I

Watershed Characteristics
The Smith Canal is a dead end slough connecting the San Joaquin River near Rough and Ready Island with
Yosemite Lake at Legion Park in downtown Stockton, CA. Smith Canal is located within the San Joaquin
Delta Hydrologic Unit and receives storm water discharges from 3,300 acres of urban downtown Stockton,
CA area. The land uses are 50% residential, 18% commercial, and 26% street. Institutional and industrial
uses occupy the remaining 6% (Chen and Tsai, 1999).

Water Quality Objectives Not Attained
The Water Quality Control Plan (Basin Plan) for the Sacramento River and San Joaquin River Basins
contains a numeric objective applicable to Smith Canal which requires dissolved oxygen (DO) not be
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reduced below 5111illigrams per liter (mg/l) (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab;pdD.

Evidence of Impairment
DO measurements collected from a variety oflocations in Smith Canal between 1995 and 2000, have found
concentrations below the Basin Plan objective of 5.0 mg/L on many occasions.

Potential Sources
The impaired reach of Smith Canal is wholly withiil the Stockton urban area. The most likely source of
oxygen demanding substances is from runoff from the urban area.

California'Regional Water Quality Control Board, Central Valley Region
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A report of DeltaKeeper data collected between 8 November 1999 and 7 February 2000 found DO
concentrations in Smith Canal below the Basin Plan objective in 25 of 31 samples. Data in the same report
collected between 15 October 1996 and 8 November 1996 found DO concentrations below the Basin,Plan
objective in 6 of 10 samples (Lee and Jones-Lee, 2000a).

An assessment of water quality data from Smith Canal performed by Camp Dresser & McKee Inc. for the
City of Stockton between October 1997 and September 1998 found DO concentrations often below Basin
Plan objectives. DO concentrations at the Pershing Ave. bridge over Smith Canal were below Basin Plan
objectives many times during each month of the twelve month study and were below objectives many times
per month at the Smith Canal Pedestrian Bridge in all but three months of the study. DO concentrations at
the downstream Smith Canal Pedestrian Bridge were generally higher than the upstream Pershing Ave.
bridge and DO concentrations overall were lower in conjunction with wet weather events (CDM, 1999).

Fish kills were observed along Smith Canal by a resident in 1994, by DeltaKeeper in 1995 and 1996, and
by CVRWQCB staffin 1994 and 1995. During one of the events in 1994, threadfm shad were observed
floating at the surface of Smith Canal. Floating at the surface can be due to the loss ofequilibrium
associated with inadequate dissolved oxygen levels. These observations prompted a study by the
CVRWQCB in the fall of 1995 designed to determine if.1ow DO concentrations were responsible for the
fish kills. Continuous monitoring data collected for th.~ report in Smith Canal found DO concentrations
during dry weather to be at or above Basin Plan objectives. However, during rain events between 10 and
13 December 1995 and again between 15 and 18 December 1995 DO concentrations dropped below Basin
Plan objective after an initial peak during the rain events (Larsen et aI, 1998).

Extent of Impairment
Dissolved oxygen concentrations in the Smith Canal in Stockton, CA have been documented to fall below
the Basin Plan objective of 5 mg/l on many occasions between 1995 and 2000. This data also indicates that
some DO concentration episodes below the Basin Plan objectives have coincided with wet weather events.
Due to the relatively short length ofSrnith Canal and uniform characteristics (straight channel surrounded
by urban land), the samples collected indicate impairment of all ofSrnith Canal by low DO.

a e -. ISSO ve 'leVeen oncentrat ons n a er amPles 0 ecte rom mt ana
Data Source Sample Years Number of Samples Range of DO Number of

Concentration Samples
:

Below Criteria
Lee and Jones- OctoberlNovember 1996;
Lee,2000a November 1999 to February 41 0.4 - 11 mg/L 31
(DeltaKeeoer) 2000
Larsen, 1998

October to December 1995 Continuous/intermittent 1.7 - >l1mg/L nla

CDM,1999
October 1997 to September

Continuous 0->11 mg/L nla
1998



I
I
I
I

California Regional Water Quality Control Board, Central Valley Region
Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List - Appendix B

B.1.48 Smith Canal, Organophosphorus Pesticides
Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region, Regional Board,
recommends the addition of Smith Canal to California's Clean Water Act Section 303(d) list due to
impairment by Organophosphorus (OP) pesticides. Infonnation available to the Regional Board on OP
pesticide levels in Smith Canal indicates that water quality objectives are not being attained. A description
for the basis for this determination is given below.

Watershed Characteristics
The Smith Canal is located within and receives all of its water from the City of Stockton, in San Joaquin
County. It flows for approximately 2 miles, from Yosemite Lake, in Yosemite Lake Park, to the San
Joaquin River-Stockton Deep Water Ship Canal, just east of Louis Park. Land use around the area is
primarily urban.
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iQpstreamtExtent· .
Latitude .
:Downstreani:ExteIit
Latitude

544.00
2 miles
2 miles

All of Smith
Canal
37° 58' 03"

38° 32' 49"

Organophosphate
esticides

Urban runoff

121° 18' 24"
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Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for OP pesticides in the Smith
Canal. The narrative objective for pesticides states, ''No individual pesticide or combination of pesticides
shall be present in concentrations that adversely affect beneficial uses." The narrative toxicity objective in
the Basin Plan states "All waters shall be maintained free of toxic substances in concentrations that produce
detrimental physiological responses in human, plant, animal, or aquatic life." It further states that "The
Regional Water Board will also consider ... numerical criteria and guidelines for toxic substances
developed by the State Water Board, the California Office of Environmental Health Hazard Assessment,
the California Department ofHealth Services, the U.S. Food and Drug Administration, the National
Academy of Sciences, the U.S. Environmental Protection Agency, and other appropriate organizations to
evaluate compliance with this objective ...As a minimum, compliance with this objective... shall be
evaluated with a 96-hour bioassay (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdO·..

The toxicity objective was evaluated for Smith Canal by comparing toxicity test results of ambient water
grab samples collected from Smith Canal with laboratory control results. These toxicity test procedures
estimate the acute and chronic responses of aquatic test species from three phyla (representing three trophic
levels) as an assessment of the toxicity of the ambient water samples. The tests include fathead minnow (a
fish, Pimepha/es prome/as) larval survival (mortality) and growth tests, zooplankton (a cladoceran,
Ceriodaphnia dubia) survival and reproduction (offspring counts) tests, and algal (Se/enastrum
capricornutum) growth (chlorophyll a production) tests. The test results produced by the ambient creek
water samples were compared to test results of the laboratory control water samples, to identify ambient
creek water samples that caused statistically significant test species impairment.
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Extent of ~mpairment
Samples appear to be collected from only one location within Smith Canal. However, because the sole
source of the water is the City of Stockton, it is likely that the entire waterbody is impaired.

Additionally, the pesticide and toxicity objectives were evaluated for Smith Canal by comparing OP
concentrations measured in Smith Canal to cWorpyrifos and diazinon criteria developed by the California
Department ofFish and Game.

California Regional Water Quality Control Board, Central Valley Region
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Potential Sources
Chlorpyrifos is an OP pesticide that has been commonly used by homeowners, pest control operators for
structural and garden pest control, ,and on agriculture, including orchards. Diazinon is one of the most
commonly used home and garden pesticides. Because the sole source of the water is from Stockton, it is
likely that the source of the OP pesticides is urban run-off from the Stockton area.
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On the fourth date, the addition ofPBO to the water sample reduced the mortality and caused a delay in the
onset ofmortality, but did not completely eliminate the mortality. This indicates that OP pesticides played
a role in the toxicity. The ambient water sample was analyzed for pesticides and found to contain
detectable levels of diazinon (or 0.186 ug/L) and cWorpyrifos (or 0.122 ug/L). These concentrations are
above the chronic and acute CDFG criteria. Since the additive concentration of diazinon and cWorpyrifos
can cause high levels of mortality and the addition ofPBO could reduce the mortality and delay its onset, it
is likely that OP pesticides, specifically diazinon and cWorpyrifos, cause at least some of the toxicity in
Smith Canal.

On three of the four dates that TIE tests were conducted, the addition Piperonyl Butoxide (PBO), a
substance that inhibits OP pesticides (Larsen et ai, 2000), completely eliminated the previously observed
toxicity. This indicates that OP pesticides caused the toxicity. On two of the three days, water quality was
measured. The ambient water sample was analyzed for pesticides and found to contain detectable levels of
diazinon, ranging in concentration from 0.129 to 0.166 ug/L. These levels exceed the chronic and acute
CDFG levels for diazinon, indicating that the concentrations of diazinon are acutely and chronically toxic
to freshwater aquatic life. Toxicity units ,(TUs) for the additive, effects of diazinon and chlorpyrifos were
also calculated. The TUs for both days was approximately .25 (25%), indicating that diazinon (and
cWorpyrifos) could not account for th~ complete mortality of the samples. Since diazinon could not
account for all of the toxicity observed, but the toxicity could be completely eliminated by adding PBO,
other OP pesticides, in addition to diazinoo, may cause the toxicity in Smith Canal.

Evidence Of Impairment
Between 1994 and 1998 toxicity tests, toxicity identification evaluation (TIE) tests, chemical analysis, and
the toxic units (TUs) ofOP pesticides (the weighted toxicity caused by the OP pesticides) calculated by
GF Lee (Lee GF, and A. Jones-Lee, 2001) were conducted on water, samples from Smith Canal. Four of
eight ambient water samples collected from Smith Canal showed survival impainnents to Ceriodaphnia.
On all four occasions, the impainnents caused complete (100%) mortality within 7 days (Lee GF, and A.
Jones-Lee, 2001). The toxicity events occurred in October, November, and March (Lee GF, and A. Jones
Lee,200l). On each occasion, TIEs were conducted, and on three of the occasions water quality tests were
conducted and TUs were calculated. '

B.1.49 Smith Canal, Pathogens
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition of Smith Canal in the Delta to California's Clean Water Act Section 303(d) list
due to iropainnent by pathogens. Information available to the Regional Board on pathogen levels in the
lower reach of the Smith Canal indicates that water quality objectives are not being attained. A description
for the basis for this determination is given below.

, I
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Table B-1. 303(d) Listine:/TMDL Information

Watershed Characteristics
The Delta is characterized by tidal waters with limited flushing flows during the dry seasons. Smith Canal
is located in the Delta and is a tributary to the Stockton Deep Water Channel. The area is highly urbanized
and supports recreational uses, including boating, fishing, water skiing and swimming. Additionally, the
recreational uses of the waters include a park with a "lake" (Yosemite Lake) at the upper terminus of the
canal.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for pathogens in the predominantly urban stretches
of various Delta waterways. The narrative toxicity objective in the Basin Plan states, in part, "All waters
shall be maintained free of toxic substances in concentrations that produce detrimental physiological
responses in human, plant, animal, or aquatic life." The narrative toxicity objective further states the " the
Regional Water Board will also consider...numerical criteria and guidelines developed by the State Water
Board, the California Office of Environmental Health Hazard Assessment, the California Department of
Health Services ... the U.S. Environmental Protection Agency, and other organizations to evaluate
compliance with this objective." The Basin Plan also contains a specific objective for fecal coliform
bacteria (CRWQCB-CVR, 1998; http://www.swrcb.ca.gov/rwgcb5/bsnplnab.pdf.).

Pathogens
Urban runoff, Recreation

, ,I:

TMDLEndDate .
(MoNt) '. ,"

<

.::

:Pollutants/Stressors '

Downs,~ream"E#erir;i, 121 0 18' 25"
Longitude """:,i T

Sources

.TMDLStart:Date
'(MoNr) .

370 57' 25"

From the confluence with
~, the Deep Water Channel to

the terminus in Yosemite
Lake Park

2 miles
'. ..,

Waterbodv Name Smith Canal
Hvdroloe'ic Unit 544.00
Total Waterbody 2 miles
Size
Size Affected

'Extent10f
Impairment

\Qpstream::Extent:.
;:ba~itude ' "

:Downstream 370 58' 02"
"ExtenttLatitude':

Guidelines and criteria have been developed for the protection ofhurnan health. The California
Department of Health Services (CDHS) has adopted a total coliform bacteria guideline, applicable to
recreational waters and beaches, of 10,000 Most Probable Number (MPN) per 100 milliliters for single
samples and of 1,000 MPN per 100 ml for 30-day log mean of sample levels (Title 17 California Code of
Regulation section 7958). CDHS has also published draft guidelines that include limits for single samples
ofE. coli of235 MPN per 100 milliliters (CDHS, July 2000
http://www.dhs.ca.gov/ps/ddwem/beaches/freshwater.htm). USEPA guidelines for bacteria are contained
inAmbient Water Quality Criteriafor Bacteria (USEPA, 1986a). The USEPA standards are stated as
"Based on a statistically sufficient number of samples (generally not less than 5 samples equally spaced
over a 30-day period), the geometric mean of the indicated bacterial densities should not exceed one or the
other of the following: E. coli 126 MPN per 100 ml; or Enterococci 33 MPN per 100 ml." A methodology
for determining exceedances based on single samples is also included in the standards.
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Evidence of Impairment
DeltaKeeper submitted bacteria data for Smith Canal from three sampling locations (Jennings, 2001). The
sampling locations are located at the upper terminus of the canal at Yosemite Lake, approximately one
quarter mile downstream in the canal, and near the mouth of the canal (near Interstate 5 [1-5]). Geometric
means have been calculated using the data submitted by DeltaKeeper. The calculated geometric mean for
the E. coli levels measured in samples collected from the Yosemite Lake location is 919 MPN per 100 mI,
which exceeds the USEPA criterion of 126 MPN per 100 mI. The calculated geometric mean for the E.
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7 miles

From approximately 14 miles
from the confluence to 7 miles
before the confluence

28.5 miles

N 400 34' 55"

N 400 35' 21"

Total Waterbody Size .

,:'Extentiof:ilmpairment,: ,

I,,:',"'·'·::'::'·:",::":i:::"";;:'·:·-:'·::"·::i,':',",':'."::,':':,:::;,:;.';'
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Table B-1. 303(d) Listinl/TMDL Information

B.1.50 South Cow Creek, Fecal Coliform
Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region, Regional Board,
recommends the addition of South Cow Creek to California's Clean Water Act Section 303(d) list due to
impairment by pathogens. Information available to the Regional Board on pathogens levels in South Cow
Creek indicates that water quality objectives are not being attained. A description for the basis for this
determination is given below..

Potential Sources
In urban settings, the USEPA has identified sources of pathogen pollution to include urban litter,
contaminated refuse, domestic pet and wildlife excrement, and failing sewer lines (USEPA, 2001a). In
their pathogen TMDL Guide, the USEPA states "In a study of bacterial loading in urban streams, Young
and Thackston (1999) found that fecal bacteria densities were directly related to the density of housing,
population, development, percent impervious area, and domestic animal density. Additionally, recreational
areas may have high bacteria counts. This can be due to improper disposal ofwaste from boats, lack of
sanitary facilities in the area ofrecreation and children in diapers using the water."

coli kivels measured in samples collected from the sampling location approximately one-qu'arter mile
downstream from the Yosemite Lake is 6,223 MPN per 100 mI, which also exceeds the USEPA criterion of
126 MPN per 100 mI. The calculated geometric mean for the E. coli levels measured in samples collected
from the sampling location near 1-5 is 88 MPN per 100 mI. However, individual E. coli measurements for
samples collected fro~ location near 1-5 have exceeded the USEPA single sample criterion of 235 MPN
per 100 ml and the geometric mean of the measured total coliform levels remains high, at 2,090 MPN per
100 mI.

Watershed Characteristics
South Cow Creek is located in Shasta County and flows from the foothills ofMount Lassen southwest to
the Sacramento River, east of Anderson. South Cow Creek is part of the Cow Creek watershed. Land use
within the Cow Creek watershed previously included use by indigenous peoples and historic mining, and
currently includes ranches, timberlands, and towns (Montoya and Pan, 1992; Hannaford and North State
Institute for Sustainable Communiti~s, 2000).

Extent of Impairment
Regional Board staff recommends listing the entire reach of Smith Canal, including Yosemite Lake at the

. upper terminus, as impaired for pathogens due to bacterial contamination. Sampling locations are within
the urban Stockton area. The entire canal is heavily urbanized and has similar land use patterns. Sampling
shows high levels ofbacteria in the entire length of Smith Canal.
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Water Quality Objectives Not Attained
The numeric objective for bacteria is not being attained in South Cow Creek. The bacteria objective in the
Basin Plan states, in part, "In waters designated for contact recreation (REC-l), the fecal coliform
concentration based on a minimum of not less than five samples for any 30-day period shall not exceed a
geometric mean of 200/100 rnl, nor shall more than ten percent of the total number of samples taken during
any 30-day period exceed 400/100 rnl (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pd.o... The bacteria objectives are presented in terms of Most
Probable Number (MPN) per 100 milliliters (rnl). The bacteria objectives were evaluated for South Cow
Creek by comparing fecal coliform concentrations measured in South Cow Creek to Basin Plan objectives.

Evidence of Impairment
Water samples were collected from the middle reach of South Cow Creek between June and October 1999.
The average fecal coliform level in the water samples was approximately 800 MPN/I00rnl. The fecal
coliform levels exceeded the geometric mean Basin Plan criterion (200 MPN/I00rnl) for at least five
months in 1999. Many of samples were also above the 30-day Basin Plan criterion (400 MPN/I00 rnl)
(Hannaford and North State Institute for Sustainable Communities, 2000).

Extent of Impairment
South Cow Creek flows for approximately 28.5. The middle reach, approximately 8 miles long, is
impacted by fecal coliform.

Potential Sources
Hannaford and North State Institute for Sustainable Communities (2000) concluded that the South Cow
Creek site contained "at least the wildlife input" and potentially low levels of livestock and human inputs of
bacteria. The levels are considered to be the background level for the area. Since the impaired South Cow
Creek site is not known to contain more wildlife than the other areas, the excess bacteria "probably
originated from livestock or human sources," including septic systems and/or sewage lines leaching into the
streams (Hannaford and North State Institute for Sustainable Communities, 2000).

B.l.51 Lower Stanislaus River, Mercury
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of the lower Stanislaus River to California's Clean Water Act Section 303(d) list
due to impairment by mercury. Information available to the Regional Board on mercury levels in fish
tissue samples indicates that water quality objectives are not being attained in the lower Stanislaus River.
The description for the basis for this determination is given below.
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Extentof
'1m airmen!
Upstream'Extent
Latitude
!:Downstream Extent
>Latitude

Entire Lower Stanislaus
River
370 52' 24.6"
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Potential Sources
The principal source ofmercury to Stanislaus River is historic gold mining sites in the upper portion of the
watershed (OMR, 2000).
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Extent of Impairment
The lower Stanislaus River flows 58 miles from Goodwin Diversion Dam to its confluence with the San
Joaquin River. Data are available only for the downstream segment of the river. However, the entire
58-mile reach is probably impaired because there is no substantial input downstream of Goodwin Dam.

Numeric criteria for mercury in fish tissue have been developed for both human health and wildlife
protection. The U.S. Environmental Protection Agency (USEPA) recently established a human health
protection criterio~ of0.3 milligrams per kilogram (mg/kg; equivalent to parts per million [ppm))
methylmercury in the edible portions of fish (USEPA, 2001b). This criterion is used to determine
attainment with of the narrative toxicity objective.
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B.1.52 Stockton Deep Water Channel, Pathogens
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition of Stockton Deep Water Channel in the Delta to California's Clean Water Act
Section 303(d) list due to impairment by pathogens. Information available to the Regional Board on

Water Quality Objectives Not Attained
The narrative objective for tOxlcity is not being attained for mercury in the lower Stanislaus River. The
narrative toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic
substances in concentrations that produce detrimental physiological responses in human, plant, animal, or
aquatic life." The narrative toxicity objective further states that "The Regional Water Board will also
consider .,. numerical criteria and guidelines for toxic substances developed by the State Water Board, the
California Office ofEnvironmental Health Hazard Assessment, the California Department ofHealth,
Services, the U.S. Food and Drug Administration, the National Academy of Sciences, the
U.S. Environmental Protection Agency, and other appropriate organizations to evaluate compliance with
this objective (CRWQCB-CVR, 1998; http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pd:O...

Evidence of Impairment
The Toxic Substances Monitoring Program (TSMP) and San Francisco Estuary Institute (SFEI) collected
composite samples of trophic level 3 and 4 fish from the Stanislaus River between 1978 and 1,998 .
(SWRCB, 1995; Davis and May, 2000). Trophic level 3 fish feed on zooplankton, phytoplankton, and
benthic invertebrates. Trophic level 4 fish consume trophic level 3 fish as part of their diet.
Methylmercury and total mercury bioaccumulate in aquatic organisms and tend to increase with increasing
trophic levels (USEPA, 1997b). The TSMP and SFEI sampled 45 trophic level 4 fish (largemouth bass,
channel catfish, and white catfish). These trophic level 4 fish had an average mercury concentration of
0.53 ppm, which exceeds the USEPA criterion of 0.3 ppm.

Watershed Characteristics
The lower Stanislaus River flows 48 miles from the Goodwin Diversion Dam through the towns of
Oakdale, Riverbank and Ripon to its confluence with the San Joaquin River. The upstream segment forms
the Calaveras-Tuolumne County line, the middle segment flows through Stanislaus County, and the
downstream segment forms the Stanislaus-San Joaquin County line. The Goodwin Diversion Damserves
as an after bay for hydropower and spillway releases from Tulloch Dam, which is immediately upstream.
The Tulloch Dam s'erves as an after bay for hydropower releases from the upstream New Melones Dam.

, The New Melones Dam regulates the flows of the Stanislaus River. Neither the Tulloch nor Goodwin
reservoirs have flood control space; large releases are passed through both reservoirs. The Oakdale and
South San Joaquin Irrigation Districts operate Goodwin Diversion Dam and Tulloch Reservoir; theU.S.
Bureau ofReclamation operates the New Melones Dam (USBR, 2001).
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pathogens levels in Stockton Deep Water Channel indicates that water quality objectives are not being
attained. A description for the basis for this determination is given below.

Table B-l. 303(d) Listine/TMDL Information
WaterbodyName .... Stockton Deep Water Pollutants/Stressors'

. C"
Bacteria

Channel
Hydrolol!icUnit 544.00 Sources Urban runoff, Recreation
':J'otaIWaterbody" 2 miles TMDLPriority
::SiZe . :". ,. " .....
~SiZe:'A:.ffected ...,: 2 miles TMDLStartDate((MoNr) :
Extent'of '. All of the channel Tl\1DVEnd Uate (MofYt) .....
;Impa'irment· '. ". '. - ,!~

·BpstreamExtent.:~' 37° 57' 28" Upst)"eam'Extent ........;[,' .'.:' 121° 21 ' 14"
,Latitude ".

."·,1:,1' Longitude" < ; (i:';

;Downstream '.; 37° 57' 23" .Dow~strejunExtent ...""" 121° 17' 34"
Extent Latitude ,';1 ·L9ngitude :,;

Watershed Characteristics
The California Department of Health Services (CDHS) has adopted a total coliform bacteria guideline,
applicable to recreational waters and beaches, of 10,000 Most Probable Number (MPN) per 100 milliliters
for single samples (Title 17 California Code of Regulation section 7958). The Stockton Deep Water
Channel is located in the Delta and extends through the Port of Stockton into urban Stockton, where it is
bordered by residential housing and recreation areas including Weber Point. The California Department of
Health Services (CDHS) has adopted a total coliform bacteria guideline, applicable to recreational waters
and beaches, of 10,000 Most Probable Number (MPN) per 100 milliliters for single samples (Title 17

'California Code of Regulation section 7958). The Stockton Deep Water Channel supports recreational
uses, including boating, fishing, and swimming. The predominant land uses in the area around the
Stockton Deep Water Channel are industrial and urban.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for pathogens in the predominantly urban stretches
of various Delta waterways. The narrative toxicity objective in the Basin Plan states, in part, "All waters
shall be maintained free of toxic substances in concentrations that produce detrimental physiological
responses in human, plant, animal, or aquatic life." The narrative toxicity objective further states the "the
Regional Water Board will also consider. ..numerical criteria and guidelines developed by the State Water
Board, the California Office of Environmental Health Hazard Assessment, the California Department of
Health Services... the U.S. Environmental Protection Agency, and other organizations to evaluate
compliance with this objective (CRWQCB-CVR, 1998; http://www.swrcb.ca.gov/rwqcb5/bsnplnab.pdf) ...

Guidelines and criteria have been developed for the protection ofhuman health. The California
Department ofHealth Services (CDHS) has adopted a total coliform bacteria guideline, applicable to
recreational waters and beaches, of 10,000 Most Probable Number (MPN) per 100 milliliters for single
samples and of 1,000 MPN per 100 mI for 30-day log mean of sample levels (Title 17 California Code of
Regulation section 7958). CDHS has also published draft guidelines that include limits for single samples
of E. coli of235 MPN per 100 milliliters (CDHS, July 2000
http://www.dhs.ca.gov/ps/ddwem/beaches/fresbwater.htm). USEPA guidelines for bacteria are contained
in Ambient Water Quality Criteria for Bacteria (USEPA, 1986a). The USEPA standards are stated as
"Based on a statistically sufficient number of samples (generally not less than 5 samples equally spaced
over a 30-day period), the geometric mean of the indicated bacterial densities should not exceed one or the
other of the following: E. coli 126 MPN per 100 mI; or Enterococci 33 MPN per 100 mI." A methodology
for determining exceedances based on single samples is also included in the standards.
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Extent of Impairment
Regional Board staff recommends listing the Stockton Deep Water Channel as impaired due to pathogen
contamination. Both sampling locations are within the urban Stockton area, which includes a deep water
shipping port. The area around the entire reach of the Stockton Deep Water Channel has similar land use
patterns and it is expected that sampling would show similar high levels ofbacteria throughout the channel.

I
I
I
I
I
I
I
I
I
I
I
·1
I
I
I
I
I
I
I27 September 2001

121 ° 38' 31"

121°50'18"

i)polllitants/sir:essorsi. ~,:',:'>,:, ':': Diazinon

:i1D:ownstream:Exterit.:1,,:;: :Il
h;"~:i.:I· "',:1 ':';11"" .. :,,:"'" ,.,;:::"::..',,,:l"'.!!

r.....onl:: tuue::,," ,"',.",'. ".'

B-81

25 miles

Sutter Bvoass

25 miles

Entire length

520.10

38° 46' 50"

39° 08' 53"

SizeAffected
Extent·oHmDair:ment .'

:Downstream,iExtent. ,
Latitude' :

"Wateri:B'Od\iNarne· '. . ,~

'ppsiiieamiIEx:tent".' '.
;\Latituae .. '.' ';;" .

;''f,otliI'W~t~rmo·tJY:,;':\i:
.\Size":, :'.'.::~l;'::·i~~l:~j';i ~'''~' :: -<,:':r>:li:I:,:,.,; .~': ~::.I·:

Table B-1. 303(d) Listinl!/TMDLInformation

Potential Sources
In urban settings, the USEPA has identified sources ofpathogen pollution to include urban litter,
contaminated refuse, domestic pet and wildlife excrement and failing sewer lines (USEPA, 2001). In their
pathogen TMDL Guide USEPA states "In a study ofbacterial loading in urban streams, Young and
Thackston (1999) found that fecal bacteria densities were directly related to the density of housing,
population, development, percent impervious area, and domestic animal density. Additionally, recreational
areas may have high bacteria counts. This can be due to improper disposal of waste from boats, lack of
sanitary facilities in the area of recreation and children in diapers using the water."

Evidence of Impairment
DeltaKeeper submitted bacteria data for the Stockton Deep Water Channel from two sampling locations
(Jennings,2001). One sampling location is at the lower terminus of the channel in McLeod Lake and the
other is approximately one mile upstream at Morelli Park. During six months in 2000, 14 samples were
collected from each location and analyzed for E. coli. Geometric means have been calculated using the
data submitted by DeltaKeeper. The calculated geometric mean for E. coli in water samples collected from
the Morelli Park location is 399 MPN per 100 mI, which exceeds the USEPA criterion of 126 MPN per 100
mI. The calculated geometric mean for E. coli in water samples collected from the McLeod Lake location
is 287 MPN per 100 mI, which also exceeds the USEPA criterion.

Watershed Characteristics.
The Sutter Bypass is located in Butte and Sutter Counties. It flows south for approximately 25 miles, from
the' Sacramento River to the Feather River. The water flowing through the bypass is primarily from the
Sacramento River. However, water quality in the bypass is impacted by agricultural runoff, including
storm water and irrigation runoff from extensive orchard areas. A number of other waterbodies also flow
into the Sutter Bypass, and many of these tributaries also drain orchards.

B.1.53 Sutter Bypass, Diazinon
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of the Sutter Bypass to California's Clean Water Act Section 303(d) list due to
impairment by diazinon. Information available to the Regional Board on diazinon concentrations in the
Sutter Bypass indicates that water quality objectives are not being attained. The basis for this
recommendation is given below.
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Water Quality Objectives Exceeded
The narrative objectives for pesticides and toxicity are not being attained for diazinon in the Sutter Bypass.
The narrative objective for pesticides states, ''No individual pesticide or combination of pesticides shall be
present in concentrations that adversely affect beneficial uses." The narrative toxicity objective in the
Basin Plan states, in part, "All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic life." The narrative
toxicity objective further states that "The Regional Water Board will also consider ... numerical criteria
and guidelines for toxic substances developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department of Health Services, the U.S. Food
and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection Agency,
and other appropriate organizations to evaluate compliance with this objective" (CRWQCB-CVR, 1998;
http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdt). The California Department ofFish and Game has
established freshwater numeric acute (I-hour average) and chronic (4-day average) criteria for diazinon of
0.08 Jlg/L and 0.05 Jlg/L, respectively, for the protection of aquatic life (Siepmann and Finlayson, 2000).

I
I

Evidence of Impairment
Several studies have measured diazinon concentrations in water samples collected from the Sutter Bypass
(Table 2). These studies were conducted between December and March, the winter orchard dormant
season. A total of78 samples were analyzed for diazinon; of these 78 samples 27 (35%) exceeded the
CDFG chronic water quality criterion for diazinon, and ten (13%) exceeded the acute criterion (Nordmark,
1998, 1999,2000).

a) Califorma Department ofFish and Game Water Quahty Cntena for Dlazmon (Slepmann and Finlayson,
2000)
nd not detected

Bth SI Cll tdfS'Wt t'CT bl B 2 D' .a e - laZlDon oncen ra Ions ID ater amples o ec e rom e utter SV!lass
Number of Percent
Samples Samples

Number Range of Equal to or Equal to or
Sample of Diazinon Above Above

Data Source Years Samples Concentration Criteria" Criteria Criteria

Nordmark, 1998
1996 -

16 nd - 0.09 JlglL
chronic 0.05 JlglL 5 31%

1997 acute 0.08 Jlg/L 1 6%

Nordmark, 1998
1997 -

20 nd - 0.1 JlglL
chronic 0.05 JlglL 5 25%

1998 acute 0.08 Jlg/L 4 20%

Nordmark, 1999
1998 -

20 nd - 0.11 Jlg/L
chronic 0.05 JlglL 7 35%

1999 acute 0.08 Jlg/L 2 10%

Nordmark, 2000
1999 -

22 nd - 0.09 JlglL
chronic 0.05 JlglL 2 9%

2000 acute 0.08 JlglL 1 4.5%

1996 - chronic 0.05 Jlg/L 27 35%
Sum

2000
78 nd - 0.11 JlglL

acute 0.08 JlglL 10 13%

I
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Extent of Impairment
Because of the extensive acreage of orchards drained by the Sutter Bypass and its tributaries, the entire
Sutter Bypass is likely to be impaired by diazinon.

Potential Sources
Diazinon is used as a dormant spray on almonds and stonefruits, and these applications are the most likely
sources of diazinon runoff to the Sutter Bypass.

I
I B-82 27 September 2001



Watershed Characteristics
Walker Slough is located almost entirely within the urban area of the City of Stockton, and drains into
French Camp Slough west oflnterstate 5. Walker Slough is approJ¢nately 2 miles long.
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B.1.54 Walker Slough, Diazinon
Summary of Proposed Actions
The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
recommends the addition of Walker Slough to California's Clean Water Act Section 303(d) list due to
impairment by diazinon. Information available to the Regional Board on diazinon concentrations in
Walker Slough indicates that water quality objectives are not being attained. The basis for this
recommendation is given below.
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Water Quality Objectives Not Attained
The narrative objectives for pesticides and toxicity are not being attained for diazinon in Walker Slough.
The narrative objective for pesticides states, ''No individual pesticide or combination of pesticides shall be
present in concentrations that adversely affect beneficial uses." The narrative toxicity objective in the
Basin Plan states, in part, "All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic life." The narrative
toxicity objective further states that "The Regional Water Board will also consider ... numerical criteria
and guidelines for toxic substances developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department of Health Services, the U.S. Food
and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection Agency,
and other appropriate organizations to evaluate compliance with this objective" (California Regional Water
Quality Control Board, Central Valley RegiQn, 1998; http://www.swrcb.ca.gov/-rwqcb5/bsnplnab.pdf).
The California Department ofFish and Game (CDFG) has established freshwater numeric acute (I-hour
average) and chronic (4-day average) criteria for diazinon of 0.08 Jlg/L and 0.05 Jlg/L, respectively, for the
protection of aquatic life (Siepmann and Finlayson, 2000).

Evidence of Impairment
Between 1994 and 1998, nine samples collected from Walker Slough were analyzed for diazinon. Most of
these samples were collected during wet weather events in the winter. Five of these samples (55%)
exceeded the CDFG acute and chronic criteria for diazinon (Table 2).
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a) CDFG water qualIty cntena for the protection of aquatIc lIfe (Sleprnann and Finlayson, 2000)
nd= not detected
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B.1.55 Walker Slough, Pathogens
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition ofWalker Slough in the Delta to California's Clean Water Act Section 303(d) list
due to impairment by pathogens. Information available to the Regional Board on pathogens levels in the
Walker Slough indicates that water quality objectives are not being attained. A description for the basis for
this determination is given below.

Extent of Impairment
Because of its location within an urban area the entire length of Walker Slough is likely to be impaired by
diazinon.

Potential Sources
Diazinon is used for structlIral and landscape pest control year-round, and these are the likely sources of
diazinon in Walker Slough.

a e - iazlDon lD ater Samples Collected from Walker Sloul!h
Number
of Percent
Samples Samples

Range of Equal to Equal to
Data Sample # of Diazinon or Above or Above
Source Location Years Samnles Concentration Criteria" Criteria Criteria
Lee and Manthey chronic 0.05 ug/L 1 100%
Jones-Lee, Road

1998 1 0. 17 /lgIL
2001 acute 0.08 u!!:/L 1 100%

Lee and
Western

Jones-Lee, Park 1996 -
5 nd - 0.47 /lg/L chronic 0.05 ug/L 2 40%

2001 Industrial 1998
Center acute 0.08 Uf!, L 2 40%

Reyes et ai,
1994 2 nd - 0.27 /lgIL

chronic 0.05 U1!I L 1 50%
1994

na
0.08 U1!I L 1 50%acute

Lee and chronic 0.05 ug/L 2 100%
Jones-Lee, na 1998 2 0.09 - 0.17 /lgIL
2001 acute 0.08 ug/L 2 100%

Sum Sum
1994 -

10 nd - 1.0 /lgIL
chronic 0.05 u!!:IL 6 60%

1998 acute 0.08 -Ul!7L 6 60%
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Watershed Characteristics
Walker Slough is located in the Delta and extends between French Camp Slough and Duck Creek. The
area is highly urbanized and supports recreational uses, including boating, fishing, water skiing and
swimming. The Delta is characterized by tidal waters with limited flushing flows during the dry seasons.

Evidence of Impairment
DeltaKeeper submitted bacteria data for Walker Slough from two sampling locations (DeltaKeeper, 2001).
Fourteen samples were collected from each location during six months in 2000-2001 and analyzed for E.
coli. Geometric means of the bacteria counts have been calculated using the data submitted by
DeltaKeeper. The calculated geometric mean for E. coli in samples collected from the downstream
location is 506 MPN per 100 mI, which exceeds the USEPA criterion of 126 MPN per 100 mI. The
calculated geometric mean for E. coli in samples collected from the upstream location is '1,182 MPN per
100 mI, which also exceeds the USEPA criterion.
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Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for pathogens in Walker Slough. The narrative
toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states the "the Regional Water Board will also
cOl)sider...numerical criteria and guidelines developed by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the California Department ofHealth Services... the U.S.
Environmental Protection Agency, and other organizations to evaluate compliance with this objective."
The Basin Plan also contains a specific objective for fecal colifonn bacteria (CRWQCB·CVR, 1998;
ht1p://www.swrcb.ca.gov/rwgcb5/bsnplnab.pdf).

Guidelines and criteria have been developed for the protection of human health. The California
Department ofHealth Services (CDHS) has adopted a total colifonn bacteria guideline, applicable to
recreational waters and beaches, of 10,000 Most Probable Number (MPN) per 100 milliliters for single
samples and of 1,000 MPN per 100 mI for 30·day log mean of sample levels (Title 17 California Code of
Regulation section 7958). CDHS has also published draft guidelines that include limits for single samples
ofE. coli of235 MPN per 100 milliliters (CDHS, July 2000
ht1p://www.dhs.ca.gov/ps/ddwemlbeaches/freshwater.htm). USEPA guidelines for bacteria are contained
in Ambient Water Quality Criteria for Bacteria (USEPA, 1986a). The USEPA standards are· stated as
"Based on a statistically sufficient number of samples (generally not less than 5 samples equally spaced
over a 30-day period), the geometric mean of the indicated bacterial densities should not exceed one or the
other of the following: E. coli 126 MPN per 100 mI; or Enterococci 33 MPN: per 100 mI." A methodology
for determining exceedances based on single samples is also included in the standards.
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Extent of Impairment
Regional Board staff recommends listing the portion of Walker Slough that occurs between French Camp
Slough and Duck Creek as impaired for pathogens due to bacterial contamination. The sampling locations
are within the urban Stockton area. The area around the entire slough is urbanized and has similar land use
patterns. It is expected that samples collected from other portions of Walker Slough would show similar
high levels of E. coli.

Potential Sources
In urban settings, the USEPA has identified sources of pathogen pollution to include urban litter,
contaminated refuse, domestic pet and wildlife excrement and failing sewer lines (USEPA, 2001). In their
pathogen TMDL Guide, the USEPA states "In a study ofbacterial loading in urban streams, Young and
Thackston (1999) found that fecal bacteria densities were directly related to the density of housing,
population, development, percent impervious area, and domestic animal density. Additionally, recreational
areas may have high bacteria counts. This can be due to improper disposal of waste from boats, lack of
sanitary facilities in the area ofrecreation and children in diapers using the water."

B.1.56 Wolf Creek, Fecal Coliform
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the addition ofWolf Creek to California's Clean Water Act Section 303(d) list due to
impairment by fecal coliform. Information available to the Regional Board on pathogens levels in Wolf
Creek indicates that water quality objectives are not being attained. A description for the basis for this
determination is given below.

Table B-1. 303(d) Listin!!ITMDL Information

Size Mfected .• 14.5 miles TMDLStartDatc',(Mo!¥r)i
'Extent'of All of Wolf Creek TMDVEndDate·<¥ozyr)'.
Impairment .',' '. :'<!:
lJpstreamExtent 390 12' 56"UpstreamExtent .' •.....• :' 121 0 04' 00"

"'Latitude ii' Longit~de' :.,:,: .'f: i .• >';
I
I .Downstream

E.xtcnt'Latitude
'Downstream.Exfenf,., \, 121 0 07' 51"
'L~n~itud~:' ".'

I
I
I
I
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Watershed Characteristics
The WolfCreek watershed is located in the Sierra Nevada foothills. WolfCreek runs through the urban
area of Grass Valley. The Grass Valley Wastewater Treatment Plant (GVWTP) discharges into Wolf
Creek below Grass Valley. Downstream from Grass Valley, the WolfCreek watershed consists oflow
density housing that typically has some associated livestock.
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Extent of Impairment
Regional Boards staff recommends that the entire WolfCreek be listed for fecal coliform. Although only
the upper reach ofWolf Creek has been monitored for coliform, land use in the lower reach is essentially
the same. There are no stream segments that would be likely to have substantially lower pathogen loads.

Potential Sources
In urban settings, the USEPA has identified sources of pathogen pollution to include urban litter,
contaminated refuse, domestic pet and wildlife excrement and failing sewer lines (USEPA, 2001). In their
pathogen TMDL Guide, the USEPA states "In a study ofbacterial loading in urban streams, Young and
Thackston (1999) found that fecal bacteria densities were directly related to the density ofhousing,
population, development, percent impervious area, and domestic animal density. Additionally, recreational
areas may have high bacteria counts. This can be due to improper disposal of waste from boats, lack of
sanitary facilities in the area of recreation and children in diapers using the water."

Water Quality Objectives Not Attained
The numeric objective for bacteria is not being attained in Wolf Creek. The bacteria objective in the Basin
Plan states, in part, "In waters designated for contact recreation (REC-1), the fecal coliform concentration
based on a minimum of not less than five samples for any 30-day period shall not exceed a geometric mean
of 200/1 00 ml, nor shall more than ten percent of the total number of samples taken during any 3D-day .
period exceed 400/100 mI (CRWQCB-CVR, 1998; http://www.swrcb.ca.gov/-lWgcb5/bsnplnab.pdf)...
The bacteria objectives are presented in terms ofMost Probable Number (MPN) per 100 milliliters (mI).
The bacteria objectives were evaluated for Wolf Creek by comparing fecal coliform concentrations
measured in WolfCreek to Basin Plan objectives.
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Evidence of Impairment
Waste discharge reports and Regional Board inspection sampling results show elevated coliform levels
upstream and downstream of the GVWTP (City of Grass Valley, 2000 and 2001). Geometric means were
calculated from 18 sample dates during February 2000 to June 2001. Calculated geometric means for total
colifom1 of 1,491 MPN/IOO ml (upstream of the GVWTP) and 1,014 MPN/lOO ml (downstream of the
GYWTP), exceeding the CDHS recommended criteria of 1,000 MPN/I00 ml total coliform. The
calculated geometric mean for fecal coliform for samples collected upstream of the GVWTP of238
MPN/I00 mI exceeds the Basin Plan Fecal Coliform objective of200 MPN/100 mI. The calculated
geometric mean for fecal coliform for samples collected downstream of the GVWTP is 102 MPN/I00 mI.
The fecal coliform counts in seven of 18 monthly samples exceeded the 200 MPN/100 mI fecal coliform
criterion and reached 2,300 MPN/100 ml in February 2000 (City of Grass Valley, 2000 and 2001).

Guidelines and criteria have been developed for the protection ofhuman health. The California
Department ofHealth Services (CDHS) has adopted total coliform bacteria guidelines, applicable to
recreational waters and beaches, of 10,000 MPN/100 ml for single samples and of 1,000 MPN/ml for 30
day log means of sample levels (Title 17 California Code ofRegulation section 7958). CDHS has also
published draft guidelines that include a limit for E. coli in single samples of235 MPN/100 mI (CDHS,
July 2000 http://www.dhs.ca.gov/ps/ddwemlbeaches/freshwater.htm). The USEPA (USEPA) guidelines
for bacteria, contained in Amb/ent Water Quality Criteria for Bacteria (USEPA, 1986a), are stated as
"Based on a statistically sufficient number of samples (generally not less than 5 samples equally spaced
over a 30-day period), the geometric mean of the indicated bacterial densities should not exceed one or the
other of the following: E. coli 126 MPN per 100 ml; or Enterococci 33 MPN per 100 mI." A methodology
for determining exceedances based on single samples is also included in the standards.
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B.2 Fact Sheets Supporting Removal From the 303(d) List

B.2.1 American River, Lower, Group A Pesticides
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, (Regional Board)
recommends the removal of the lower American River from California's Clean Water Act Section 303(d)
list due to impairment by Group A Pesticides. Information available to the Regional Board on Group A
Pesticides levels indicates that water quality objectives are being attained. The description for the basis for
this detennination is given below.

Watershed Characteristics
The lower American River flows from Folsom Dam, approximately 30 miles east of Sacramento, through
the greater Sacramento area to its confluence with the Sacramento River, near downtown Sacramento.

Water Quality Objectives Attained
The narrative objective for pesticides and toxicity are being attained for Group A pesticides in the
American River. The narrative objective for pesticides states, ''No individual pesticide or combination of
pesticides shall be present in concentrations that adversely affect beneficial uses." It further states
"discharges shall not result in pesticide concentrations in bottom sediments or aquatic life that adversely
affect beneficial uses." The narrative toxicity objective in the Basin Plan states, in part, "All waters shall
be maintained free of toxic substances in concentrations that produce detrimental physiological responses
in human, plant, animal, or aquatic life." The narrative toxicity objective further states that "The Regional
Water Board will also consider ... numerical criteria and guidelines for toxic substances developed by the
State Water Board, the California Office of Environmental Health Hazard Assessment, the California
Department of Health Services, the U.S. Food and Drug Administration, the National Academy of
Sciences, the U.S. Environmental Protection Agency, and other appropriate organizations to evaluate
compliance with this objective (CRWQCB-CVR, 1998; http://www.swrcb.ca.gov/-rwqcb5/bsnplnab.pdi)...

The toxicity and pesticide narrative objectives were evaluated for the American River by comparing Group
A pesticides concentrations measured in the American River to freshwater fish and marine organism
guidelines and criteria that have been developed for both human health and wildlife protection. Group A
pesticides consist of a total concentration from the following organochlorine pesticides: aldrin, dieldrin,
endrin, heptachlor, heptachlor epoxide, chlordane (total), lindane, hexachlorocyclohexane (total),
endosulfan (total), and toxaphene. Group A pesticides bind tightly to soil and break down slowly. They
are either insoluble or have low solubility in water, but are lipid soluble thereby accumulating in the fatty
tissue of consumers. The Environmental Protection Agency (USEPA) classifies Group A pesticides as
toxins, carcinogens, or both (USEPA, 2000b). The National Academy of Sciences-National Academy of
Engineering (NAS) numeric Group A pesticides guideline of 100 ng/g (nanograms per gram, or parts per
billion (Ppb», applies to whole fish for the protection offish-eating wildlife (NAS, 1973). The United
States Food and Drug Administration (USFDA) set 300 ppb as its numeric action level for the edible
portion (filet) of commercial freshwater and marine fish (USFDA, 1984).

Evidence of Attainment
The American River was originally placed on the 303(d) list based on Group A pesticide fish tissue
concentrations reported by the Toxic Substances Monitoring Program (TSMP) (SWRCB, 1995). The
TSMP analysis of Group A pesticides included aldrin, chlordane (total), dieldrin, endsulfan (total), endrin,
hexachlorocyclohexane (total), heptachlor, heptachlor epoxide, and toxaphene. Three out of fifteen fish
filet samples had total Group A pesticide concentrations greater than 100 ppb. The average Group A
pesticide concentration of all samples, when weighted by the number of fish in each composite sample, was
56.2 ppb. When only considering the total dieldrin and chlordane concentration, the weighted average
concentration was 55.7 ppb. Dieldrin and chlordane, therefore, account for almost all of the Group A
pesticides historically found in fish in the American River.
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Dieldrin and chlordane concentrations in fish tissue were recently analyzed in the American River as part
of the Sacramento River Watershed Program (Larry Walker and associates, 2001b). Seven different
composites offish fllets (which included a total of33 individual fish) were analyzed for total chlordane and
dieldrin. Fish tissue data was collected for the SRWP between 1997 and 1999. None of the samples
analyzed exceed fish tissue criteria established byNAS and USFDA(Larry Walker and associates, 2001b).
Data from the earlier TSMP studies and the more recent SRWP studies are presented in Table B-1.

Since the earlier TSMP study, upon which the origina1303(d) listing was based, showed that dieldrin and
chlordane were the dominant Group A pesticides found in fish tissue in the American River, a direct
comparison between the TSMP studies and the more recent SRWP studies can be made. The more recent
SRwp. information indicates that dieldrin/total chlordane concentrations have been reduced by
approximately a factor of 7 and that available criteria are not being exceeded.

I
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USFDA-AL =United States Food and Drug Administration action level. NAS =National Academy ofSciences
~~ .

Sampling locations include American River downstream of the Highway 160 Bridge and American River
downstream of Watt Avenue Bridge
3 Sampling locations include American River at Discovery Park and American River at J Street Bridge

Extent of Attainment
The entire length of the lower American River, Nimbus Dam to the Sacramento River confluence, attains
water quality objectives for Group A pesticides and no longer need be identified on the 303(d) list. In the
TSMP studies, fish were collected from the American River at Highway 160 (about river mile 2) and
downstream of the Watt Avenue Bridge (about river mile 9.5). In the SRWP studies, fish were collected
from the American River at Discovery Park (about river mile 0.2) and J Street (about river mile 6.5). The
spatial coverage of the sampling sites for the two. studies overlaps sufficiently so that the spatially
representative of fish tissue concentrations is comparable.

1979 
1990

1997 
1999

15 (74)

7 (33)

55.7 ppb

7.5 ppb
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B.3 Fact Sheets Supporting Changes to the 303(d) List

D.3.! Cache Creek, Mercury and Unknown Toxicity, Change in Total Size and
Size Affected

Summary of Proposed Action
The California Regional Water Qual1ty Control Board, Central Valley Region, recommends changes to
California's Clean Water Act Section 303(d) list for the impairment of Cache Creek due to impairment by
mercury and unknown toxicity. The Regional Board recommends that the identified total length change
from 60 to 81 miles and that the extentof impairment change from 35 miles to 81 miles. The basis for the
recommended change is described below.

Watershed Characteristics
The Cache Creek watershed is located primarily within Lake and Yolo counties with a small portion in
Colusa County. Cache Creek flows for approximately 80 miles from the Clear Lake dam to the Cache
Creek Settling Basin adjacent to the Yolo Bypass (USGS, 1958-1992). The upper Cache Creek watershed
(above Rumsey) flows through undeveloped chaparral and shrub oak habitat and is primarily used as
rangeland (Foe and Croyle, 1998). The gradient of the creek in the 33-mile reach between Clear Lake
(-1,320 feet above sea level [asl]) and Rumsey (420 feet asl) is steep, dropping approximately 27 feet per
mile. Large areas are highly erosive. There are three inactive mercury-mining districts in the upper
watershed area, Clear Lake, Sulfur Creek, and Knoxville mining districts (Montoya and Pan, 1992;
Buer et ai, 1979). The Sulfur Bank Mercury Mine at Clear Lake is a U.S. Environmental Protection
Agency (USEPA) Superfund site. The Sulfur Bank Mercury Mine and other historic mercury mines
located along tributaries to Cache Creek are discussed in the fact sheets for Clear Lake, Davis Creek
Reservoir, Harley Gulch, and Sulfur Creek (a tributary to Cache Creek via Bear Creek). The lower Cache
Creek watershed (downstream of Rumsey) is intensely farmed, primarily row, orchard, and rice cultivation
(Foe and Croyle, 1998).

Total Waterbody Size and Extent of Impairment
Foe & Croyle (1998) indicated that the total length of Cache Creek is 81 miles. There are three inactive
mercury-mining districts in the upper watershed area, Clear Lake, Sulfur Creek, and Knoxville mining
districts (Montoya and Pan, 1992; Buer et ai, 1979). Water quality and fish tissue data from the upper
watershed (North and South forks, and Cache Creek Canyon) and the lower watershed (at Rumsey, Capay
Dam, and Road 102) indicate mercury impairs the entire waterbody. Toxicity tests conducted using
samples collected in Cache Creek at Road 102, at Rumsey, and from the North Fork were toxic to
Ceriodaphnia, indicating that a toxin impairs the entire length of Cache Creek..

D.3.2 Camanche Reservoir, Copper
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, recommends changes to
California's Clean Water Act Section 303(d) list for the impairment of the Camanche Reservoir by elevated
dissolved copper concentrations. Camanche Reservoir was included on the 1998 303(d) list as part of the
listing for the lower Mokelumne River. Regional Board staffhas determined that listing reservoirs
separately from their associated downstream drainages is more appropriate because watershed management
strategies (and associated data needs) for reservoirs can be distinctly different from management strategies
for the downstream drainages.
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Resource extraction
(abandoned mines)

Copper

7,622 acres

i;l;tYd.t'olqgic;iUntt:t.<' .. 535.00
'. '. ':~ ~ : ~.', " ;."':" ~:~:< J)~, ~'~~

"'Wllterbo~y, Nam.e.: Camanche Reservoir'"

Table B-l. 303(d) ListinglTMDL Information

Several historic copper and gold mines are within the lower Mokelumne River watershed upstream of
Camanche Reservoir. Penn Mine, which historically operated for copper extraction from 1861 to 1956,
impacted the water quality of Camanche Reservoir. The Penn Mine site occupies a 22-acre area near the
southeastern shore of Camanche Reservoir approximately 1.5 miles from the town of Campo Seco in
Calaveras County. Penn Mine historically discharged to the reservoir via Mine Run Creek. Metal loading
from Penn Mine led to fishery declines and fish kills in Camanche Reservoir, in the Mokelumne River Fish
Installation downstream of Camanche Dam, and in the lower Mokelumne River; problems with toxic
discharges from the Penn Mine continued through the 1960s and 1970s (Buer et aI., 1979; SRWCB, 1990;
CDFG, 1991; EDAW, Inc., 1992; EBMUD, 2000). Beginning in 1978, several abatement and restoration
projects were conducted to decrease the impact ofPenn Mine on Camanche Reservoir and the lower
Mokelumne River; the most recent abatement project was completed in late 199.9 (Euer et aI., 1979; SCH
EIR, 1996; CH2MHill, 2000a and 2000b). The recent sampling results indicate that aluminum sources
upstream ofPenn Mine (e.g., abandoned mine sites and natural sources) contribute enough aluminum to
cause water entering Camanche Reservoir to exceed toxicity criteria.

Watershed Characteristics
The Camanche Reservoir is approximately 10 miles downstream from Pardee Dam on the Mokelumne
River at the intersection ofAmador, Calaveras, and San Joaquin Counties. The Camanche Reservoir has a
surface area of7,622 acres and a 63-mile shoreline (EBMUD, 2000). When the reservoir is at full capacity,
it extends upstream to Pardee Dam (USGS, 1958-1992). Camanche Reservoir, working in tandem with
Pardee Reservoir, stores water for irrigation and stream-flow regulation, providing flood control, water to
the meet the needs of downstream water rights holders, and water for fisheries and riparian habitat
(EBMUD, 2000). The East Bay Municipal Utility District (EBMUD) completed the Camanche Reservoir
Project (downstream of Pardee) in 1964. EBMUD built a fish hatchery (the Mokelumne River Fish
Installation) immediately downstream of Camanche Dam, which the California Department ofFish and
Game operates. In addition, a power plant at the base of the dam was placed in service in 1983.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for copper in Camanche Reservoir. The narrative
toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states that "The Regional Water Board will also consider ...
numerical criteria and guidelines for toxic substances developed by the State Water Board, the California
Office of Environmental Health Hazard Assessment, the Califomia Department ofHealth Services, the
U.S. Food and Drug Administration, the National Academy of Sciences, the U.s. Environmental Protection
Agency, and other appropriate organizations to evaluate compliance with this objective (CRWQCB-CVR,
1998; http://www.swrcb.ca.gov/-rwgcb5Ibsnplnab.pdf)...

I
I
I·
I
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The toxicity objective was evaluated for Camanche Reservoir by comparing copper concentrations
measured in Camanche Reservoir to water quality guidelines and criteria developed for human health and
wildlife protection. The numeric United States Environmental Protection Agency (USEPA) California
Toxics Rule (CTR) hardness-dependent continuous (4-day average) and maximum (I-hour average)
dissolved copper criteria for freshwater aquatic life protection are 2.3 micrograms per liter (Jlg/L) and
2.9 JlgIL, respectively, based on an assumed hardness of20 milligrams per liter (mg/L) of calcium
carbonate (CaC03) (Marshack, 2000). Hardness is assumed to be 20 mg/l ofCaC03 because numerous
studies (e.g., CH2MHill, 2000b & Buer et aI., 1979) have indicated that Camanche Reservoir/Mokelurnne
River water has hardness values typical ranging from 10 to 25 mgIL. The USEPA primary maximum
contaminant level (MCL) for drinking water protection is 1,300 JlglL of total recoverable copper
(Marshack,2000).

Evidence of Impairment
Elevated copper concentrations in water samples collected since 1958 indicate that copper impairs
Camanche Reservoir. The data also indicate a strong seasonality to the copper loading; Penn Mine
historically discharged more copper during wet seasons than during dry seasons. As illustrated by the data
summaries below, a series of remediation projects at Penn Mine conducted in 1978, 1993, and 1999-2000
have significantly decreased the amount ofcopper leaving the mine site.

Water samples collected in Camanche Reservoir upstream of the Penn Mine discharge before the first
remediation project had total copper concentrations of 10 Jlg/L (February 1958, wet season) and less than
10 Jlg/L (October 1977, dry season) (Buer et aI., 1979). Downstream from the mine discharge, total copper
concentrations were 3,800 Jlg/L and 40 Jlg/L, in 1958 and 1977, respectively (Buet et aI., 1979). The
downstream concentrations exceeded the toxicity criteria promulgated at that time, and were four to 380
times the upstream copper concentrations. Between February 1993 and February 1996 (after the start up
period of the treatment plant at Mine Run Creek), EBMUD analyzed samples collected throughout
Camanche Reservoir for total and dissolved copper concentrations (SCH EIR, 1996). Table 2 summarizes
the EBMUD data for Camanche Reservoir.

As a result of the most recent remediation activities at Penn Mine that took place in 1999, the copper load
from Penn Mine decreased from approximately 19,372 to 23,122 pounds per year (before the 1999 project)
to approximately 190.4 pounds per year, a decrease of approximately 99% (CH2MHill, 2000b). Recent
data indicate that both the frequency and magnitude of CTR exceedances in Camanche Reservoir have
decreased since 1992, and that dissolved copper concentrations in Camanche Reservoir now appear to be at
or below the CTR criteria. However, future samples should be analyzed using a lower method detection
limit (MDL) to determine long-term compliance with the CTR criteria. Between September 1999 and
August 2000, EBMUD collected 12 samples from Camanche Reservoir, approximately 1,000 feet
downstream from the inflow of Mine Run Creek (CH2MHill, 2000b). One sample, collected in
February 2000, had a dissolved copper concentration 00.54 JlglL (hardness, 18 mg/l), which slightly
exceeds the hardness-adjusted CTR continuous and maximum criteria. The five samples collected in
September 1999 through January 2000 contained dissolved copper concentrations below their method
detection limit (MDL) of2.08 JlglL (hardness, 10-25 mg/L), indicating that dissolved copper
concentrations probably did not exceed the CTR criteria. However, the MDL for samples collected in
February through August 2000 was 3.12 JlglL, which is slightly higher than the hardness-dependent CTR
criteria for dissolved copper; therefore, dissolved copper concentrations in these samples mayor may not
have slightly exceeded the CTR criteria. Table 2 includes a summary of these results.
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Table B-2. Summary of Available Copper Concentration Data for Camanche Reservoir
(Data sources: SCH Em, 1996; CH2MHiII, 2000b)

47 18
Site A (2/93 _ 2/96) < 2;.- 9 0 [0%] (2/93 _ 2/96) < 1.5 - 5 5 [%] 5 [%]

48 16
Site Q (2/93 _ 2/96) < 1 - 17 0 [0%] (2/93 _ 2/96) < 2 - 17 7 [%] 8 [%]

43 17
Site D (2/93 _ 2/96) < 1.5 - 14 0 [%] (2/93 _ 2/96) < 2 - 7 4 [%] ~ [%]

131 <1-16,140 0 141 .
Other (2/93 _ 2/96) (d) 0 [Yo] (2/93 _ 2/96) < 2 - 5 8 [%] 8 [%]

CAMA ./~ ./g/99_8/00)<2-<3.12 0[%] 0[%]

I
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PENN20 ./~./t~99_8/00)<2-3.54 1[%] 1[%]

B.3.3 Camanche Reservoir, Zinc
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, recommends changes to
California's Clean Water Act Section 303(d) list for the impairment of the Camanche Reservoir by elevated
dissolved zinc concentrations. Camanche Reservoir was included on the 1998 303(d) list as part of the
listing for the lower Mokelumne River. Regional Board staffhas determined that listing reservoirs
separately from their associated downstream drainages is more appropriate because watershed management
strategies (and associated data needs) for reservoirs can be distinctly different from management strategies
for the downstream drainages.

(a) Site A: Camanche Reservoir, 0.5 miles upstream ofPenn Mine.
Site Q: Point of discharge of Mine Run Creek to Camanche Reservoir.
Site D: Camanche Reservoir, 0.8 miles downstream of Penn Mine.
Other: Camanche Reservoir, 2 miles, 3 miles, and 10 miles downstream ofPenn Mine.
CAMA: Camanche Reservoir, 0.57 miles upstream ofPenn Mine (slightly upstream of Site A).
PENN20: Camanche Reservoir, 0.2 miles downstream of Penn Mine (downstream of Site D, slightly
upstream of Site Q).
(b) MCL: USEPA priritary maximum contaminant level for drinking water protection.
CTR: United States Environmental Protection Agency's California Toxics Rule (CTR) hardness
dependent continuous (4-day average) and maximum (I-hour average) dissolved copper criteria for
freshwater aquatic life protection, based on an assumed hardness of 20 mgIL of CaC03 if hardness data
were not available.
Many samples were analyzed using methods with detection limits below the level needed to evaluate
compliance with the CTR criteria; therefore, the actual number of exceedances may be greater than
indicated by this table.
On February 22, 1993, a total copper concentration of 140 Ilg/l was measured at the site 3 miles
downstream ofPenn Mine in the EBMUD data set. No high values were measured for other metals at this
site or for total copper concentrations at other sites, on this date.
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'" Previously listed as part of the lower Mokelumne River; TMDL priority, start date, and end date are the
same as those listed for the lower Mokelumne River.

Watershed Characteristics
The Camanche Reservoir is approximately 10 miles downstream from Pardee Dam on the Mokelumne
River at the intersection of Amador, Calaveras, and San Joaquin Counties. The Camanche Reservoir has a
surface area of7,622 acres and a 63-mile shoreline (EBMUD, 2000). When the reservoir is at full capacity,
it extends upstream to Pardee Dam (USGS, 1958-2000). Camanche Reservoir, working in tandem with
Pardee Reservoir, stores water for irrigation and stream-flow regulation, providing flood control, water to
the meet the needs of downstream water rights holders, and water for fisheries and riparian habitat
(EBMUD, 2000). The East Bay Municipal Utility District (EBMUD) completed the Camanche Reservoir
Project (downstream of Pardee) in 1964. EBMUD built a fish hatchery (the Mokelumne River Fish
Installation) immediately downstream of Camanche Dam, which the California Department ofFish and
Game operates. In addition, a power plant at the base of the dam was placed in service in 1983.

Several historic copper and gold mines are within the lower Mokelumne River watershed upstream of
Camanche Reservoir. Penn Mine, which historically operated for copper extraction from 1861 to 1956,
impacted the water quality of Camanche Reservoir. The Penn Mine site occupies a 22-acre area near the
southeastern shore of Camanche Reservoir approximately 1.5 miles from the town of Campo Seco in
Calaveras County. Penn Mine historically discharged to the reservoir via Mine Run Creek. Metalloading
from Penn Mine led to fishery declines and fish kills in Camanche Reservoir, in the Mokelumne River Fish
Installation downstream of Camanche Dam, and in the lower Mokelumne River; problems with toxic
discharges from the Penn Mine continued through the 1960s and 1970s (Buer et aI., 1979; SRWCB, 1990;
CDFG, 1991; EDAW, Inc., 1992; EBMUD, 2000). Beginning in 1978, several abatement and restoration
projects were conducted to decrease the impact ofPenn Mine on Camanche Reservoir and the lower
Mokelumne River; the most recent abatement project was completed in late 1999 (Buer et aI., 1979; SCH
EIR, 1996; CH2MHill, 2000a and 2000b). The recent sampling results indicate that aluminum sources
upstream of Penn Mine (e.g., abandoned mine sites and natural sources) contribute enough aluminum to
cause water entering Camanche Reservoir to exceed toxicity criteria.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for zinc in Camanche Reservoir. The narrative
toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiological responses in human, plant, animal, or aquatic life."
The narrative toxicity objective further states that "The Regional Water Board will also consider ...
numerical criteria and guidelines for toxic substances developed by the State Water Board, the California
Office ofEnvironmental Health Hazard Assessment, the California Department of Health Services, the
u.S. Food and Drug Administration, the National Academy of Sciences, the U.S. Environmental Protection
Agency, and other appropriate organizations to evaluate compliance with this objective (CRWQCB-CVR,
1998; http://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pdt)...

The toxicity objective was evaluated for Camanche Reservoir by comparing zinc concentrations measured
in reservoir to water quality guidelines and criteria developed for human health and wildlife protection.
The numeric United States Environmental Protection Agency (USEPA) California Toxics Rule (CTR)
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Evidence of Impairment
Elevated zinc concentrations in water samples collected since 1958 indicate that zinc impairs Camanche
Reservoir. The data indicate a strong seasonality to the zinc loading; Penn Mine historically discharged
more zinc during wet seasons than during dry seasons. As illustrated by the data summaries below, a series
ofremediatlon projects at Penn Mine conducted in 1978,1993, and 1999-2000 have significantly decreased
the amount ofzinc leaving the mine site.

As a result oftbe most recent remediation activities at Penn Mine that took place in 1999, the zinc load
from Penn Mine decreased from approximately 35,875 to 43,035 pounds per year (before the 1999 project)
to approximately 1,907 pounds per year, a decrease ofapproximately 95% (CH2MHill, 2000b). Between
September 1999 and August 2000, EBMUD collected samples from two locations at Camanche Reservoir,
1,000 feet downstream from the inflow of Mine Run Creek into Camanche Reservoir, and 3,000 feet
upstream of the inflow. One downstream sample, collected in November 1999, had a dissolved zinc
concentration of31.9 J.lg/L (hardness, 16 mg/l), which slightly exceeds the hardness-adjusted CTR
continuous and maximum criteria. Table 2 includes a summary of these results.

hardness-dependent continuous (4-dayaverage) and maximum (l-hour average) dissolved zinc criteria for
_freshwater aquatic life protection are both 30 micrograms per liter (Ilg/L), based on an assumed hardness of

20 milligrams per liter (mg/L) of calcium carbonate (CaC03) (Marshack, 2000). .The CTR continuous and
maximum criteria adjusted for total recoverable zinc are both 31 Ilg/L, based on an assumed hardness of
20 mg/L ofCaC03 (Marshack, 2000). (Hardness is assumed to be 20 mg/l ofCaC03 because numerous
studies (e.g., CH2MHill, 2000b & Buer et aI., 1979) have indicated that Camanche Reservoir/Mokelumne
River water has hardness values typical ranging from 10 to 25 mg/L.) The USEPA maximum contaminant
level (MCL) for drinking water protection is 5,000 Ilg/L of total recoverable zinc (Marshack, 2000).
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Water samples collected in Camanche Reservoir upstream of the Penn Mine discharge before the first
remediation project had total zinc concentrations of 10 J.lg/L (February 1958, wet se~son) and 250 1lg!L
(October 1977, dry season) (Buer et aI., 1979). DQwnstream from the mine discharge, total zinc
concentrations were 37,600 j.tg/L and 1,120 Ilg/L, in 1958 and 1977, respectively (Buer et aI., 1979). The
downstream concentrations exceeded the toxicity criteria promulgated at that time, and were 4.5 to 3,760
times the upstream zinc concentrations. Between February 1993 and February 1996 (after the start up
period of the treatment plant at Mine Run Creek), EBMUD analyzed samples collected throughout
Camanche Reservoir for total and dissolved zinc concentrations (SCH EIR, 1996). Table 2 summarizes the
EBMUD data for Camanche Reservoir. '



Table B-2 Summary of Available Zinc Concentration Data for Camanche Reservoir
(Data sources: SCH EIR, 1996; CH2MHill, 2000b)

CAMA 1/~~t~99 _ 8/00) < 0.8 - 9.29 0 [0%]
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Watershed Characteristics
The Delta waterways (Sacramento-San Joaquin Delta) encompass 1,153 square miles, with approximately
1,000 linear miles of waterway and a total waterbody size of approximately 48,000 acres. The Delta
waterways form the lowest part of the Central Valley, lying between the Sacramento and San Joaquin
Rivers and extending from the confluence of the two rivers inland as far as Sacramento and Stockton.
Incoming flows vary widely from season to season and year to year, greatly affecting hydrology and
habitat.

27 September 2001

1 [6%]

8 [50%]

4 [24%]

0[0%]
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~3 17
(2/93 _ 2/96) < 3.3 - 100 0 [%] (2/93 _ 2/96) < 5 - 97

148 16
(2/93 _ 2/96) 3 - 180 0 [0%] (2/93 _ 1/96) 3 - 95Site Q

Site D

133 41
Other (2/93 _ 2/96) 4 - 59 0 [%] (2/93 _ 2/96) < 3 - 24

PENN20 / ~~ g/99-8/00) 2.12-31.9

(a) Site A: Camanche Reservoir, 0.5 miles upstream of Penn Mine.
Site Q: Point of discharge of Mine Run Creek to Camanche Reservoir.
Site D: Camanche Reservoir, 0.8 miles downstream of Penn Mine.
Other: Camanche Reservoir, 2 miles, 3 miles, and 10 miles downstream of Penn Mine.
CAMA: Camanche Reservoir, 0.57 miles (3,000 feet) upstream of Penn Mine (slightly upstream of Site A).
PENN20: Camanche Reservoir, 0.2 miles (1,000 feet) downstream of Penn Mine (downstream of Site D,
slightly upstream of Site Q).
(b) MeL: USEPA primary maximum contaminant level for drinking water protection.
(c) CTR: United States Environmental Protection Agency's California Toxics Rule (CTR) hardness
dependent continuous (4-day average) and maximum (I-hour average) dissolved copper criteria for
freshwater aquatic life protection, based on an assumed hardness of20 mg/L ofCaC03 if hardness data
were not available.

B.3.4 Delta Waterways, Dissolved Oxygen- Change in Total Size and Size
Affected

Summary of Proposed Actions
The California Regional Water Quality Control Board, Central Valley Region, recommends a change to
California's Clean Water Act Section 303(d) list for the impairment of the Delta due to impairment organic
emichment/low dissolved oxygen. The Regional Board recommends that the identified total size change
from 480,000 acres to 48,000 acres and that the size affected be changed from 75 acres to 1,461 acres. The
basis for the recommended change is described below.
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Total Waterbody Length and Extent oflmpalrment
Slotten et a/ (1996) and Iovenitti et a/ (1989) indicated that the total length of Dunn Creek is approximately
3 miles. Mt. Diablo Mine, which was historically operated for mercury extraction, is located between
Dunn Creek and Horse Creek (a tributary to Dunn Creek), approximately 1 mile upstream from the

Total Waterbody Size and Extent oflmpairment .
The tot~l waterbody size of the Delta is approximately 48,000 acres. This was misprinted in the final
listing of the 1998 303(d) list as 480,000 acres. Therefore, the total size of the Delta should be changed to
48,000 acres for all pollutants. Chlorpyrifos, DDT, diazinon, Group A pesticides, mercury, and an
unknown toxicity impair the entire area of the Delta, and their extent of impairment should be changed
from 480,000 acres to 48,000 acres.

Total Waterbody Size and Extent of Impairment
The total waterbody size of the Delta is approximately 48,000 acres. This was misprinted in the final
listing of the 1998 303(d) list as 480,000 acres. Therefore, the total size of the Delta should be changed to.
48,000 acres for all pollutants. The area of the Delta impacted by low dissolved oxygen is the San Joaquin
River from the Stockton Deep Water Ship Channel to Disappointment Slough (Lee and Jones-Lee, 2000b).
This area is 1,461 acres. .
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B.3.5 Delta Waterways, Chlorpyrifos, DDT, Diazinon, Group A pesticides,
Mercury, and Unknown Toxicity - Change in Total Size and Size Affected

Summary of Proposed Actions
The California Regional Water Quality Control Board, Central Valley Region, recommends changes to
California's Clean Water Act Section 303(d) list for the Delta due to impairment by Chlorpyrifos, DDT,
Diazinon, Group A pesticides, Mercury, and Unknown Toxicity. The Regional Board recommends that the
identified total size change from 480,000 acres to 48,000 acres and that the extent of impairment change·
480,000 acres to 48,000 acres. The identified total size of the Delta associated with all other pollutants
should be changed to 48,000 acres. The basis for the recommended change is described below.

B.3.6 Dunn Creek, Mercury and Metals - Change in Total Size and Size Affected
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, recommends changes to
California's Clean Water Act Section 303(d) list for the impairment of Dunn Creek due to impairment by
mercury and metals. The Regional Board recommends that the identified total length change from 9 to 3
miles and that the extent of impairment change from 9 miles to 1 mile. The basis for the recommended
change is described below.

Watershed Characteristics
The Delta waterways (Sacramento-San Joaquin Delta) encompass 1,153 square miles, with approximately
1,000 linear miles of waterway and a total waterbody size of approximately 48,000 acres. The Delta·
waterways form the lowest part of the Central Valley, lying between the Sacramento and San Joaquin
Rivers and extending from the confluence of the two rivers inland as far as Sacramento and Stockton.
Incoming flows vary widely from season to season and year to year, greatly affecting hydrology and
habitat.

. Watershed Characteristics
Dunn Creek is located along the east slope of Mount Diablo in Contra Costa County. It flows for
approximately 3 miles before entering. Marsh Creek, which flows into the San Joaquin Delta. The Mount
Diablo Mine (Mt Diablo Mine), which was historically operated for mercury extraction, is located between
Dunn Creek and Horse Creek (a tributary to Dunn Creek). The tailings from the Mt. Diablo Mine are
highly acidic and contain numerous metals and mercury. .
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confluence of Dunn and Marsh Creeks (Iovenitti, et a11989; Slotten et aI, 1996; Buer et aI, 1979). Water
quality data indicates that mercury and metals impair Dunn Creek downstream Mt Diablo Mine.

B.3.7 Fall River, Sediment/Siltation - Change in Size Affected
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, recommends changes to
California's Clean Water Act Section 303(d) list for the impairment of Fall River due to impairment by
sediment and silt. The Regional Board recommends that the identified impaired length change from 25 to
9.5 miles. The basis for the recommended change is described below.

Watershed Characteristics
Fall River flows for approximately 25 miles, from ThousandSprings (in the southeast portion of Siskiyou
County) to its confluence with Fall River (in Shasta County). The Upper Fall River (8.3 miles) meanders
through a broad, flat floodplain, and receives inflow, plus sediment and silt, from numerous creeks and
springs (including Bear, Spring, and Dry Creeks in wet years). Overall, the water quality and volume (for
all areas) is influenced by agricultural uses (including irrigation returns to the river, water collected for
irrigation uses, and grazing), tributary inflows, silviculture, and highway, road, and bridge construction.
These sources have resulted in sediment and silt entering the river, covering the natural riverbed (composed
primarily of clay, hardpan, and exposed volcanic cobbles) with sand, and impairing the water quality of
Fall River.

Extent of Impairment
Fall Creek is impaired from its headwaters to just downstream of Spring Creek Bridge, a total distance of
approximately 9.5 miles. This is demonstrated by 3 types of studies-identification of erosion sites,
sediment studies, and studies of organisms within Fall Creek (including aquatic vegetation, aquatic
macroinvertibrates, and fish). Because the studies generally compared upper and lower Fall Creek, most
oftbe evidence suggests that upper Fall Creek is impaired relative to lower Fall Creek (CRWQCB-CVR,
1982; DWR, 1998; North State Resources and T Holmes, 1997; Tetra Tech, Inc, 1998; USDA, 1983).

B.3.8 French Ravine, Bacteria - Change in Total Size and Size Affected
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, recommends changes to
California's Clean Water Act Section 303(d) list for the impairment of French Ravine due to impairment by
bacteria. The Regional Board recommends that the identified total length change from 1 mile to 4 miles.
The basis for the recommended change is described below.

Watershed Characteristics
French Ravine is located in western Nevada County, approximately 4 miles southwest of Grass Valley. It
flows for approximately 4 miles before entering Wolf Creek, a tributary to Bear River. McCourtney Road
Landfill is located along two drainages approximately Y2 mile upslope from French Ravine. The drainages
enter French Ravine approximately 2.5 miles upstream from the confluence of French Ravine and Wolf
Creek. McCourtney Road Landfill operated as a burn dump from 1950 to 1973, as a landf111 for residential
and commercial solid refuse and for septic tank pumping from 1973 to 1992, and as a transfer station
between 1992 and 1998. The landfill was closed and effectively sealed in 1998, so bacteria no longer
impair French Ravine.

Total Waterbody Size Extent oflmpairment
French Ravine has a length of approximately 4 miles from its headwaters to its confluence with Wolf Creek
(Horizons Technology, Inc., 1997). The historic McCourtney Road Landfill is located along French
Ravine approximately halfway between its headwaters and its confluence. Water samples tested for
bacteria indicate that high levels ofbacteria would be present for approximately one mile below the inflow
of water from McCourtney Road Landfill.
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Total Waterbody Length, and Extent oflmpairment
Montoya and Pan (1992) indicate that Horse Creek is located in Shasta County, south of the city of
Lakehead. It flows for approximately 2 miles before entering the East Squaw Creek Arm of Shasta Lake.

Rising Star Mine, which was historically operated for multiple metal extraction, is located approximately 1
mile downstream from the headwater of Horse Creek. Water quality data indicates that metals impair
Horse Creek downstream from Rising Star Mine.
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Watershed Characteristics
Horse Creek is located in Shasta County, south of the city ofLakehead. It flows for approximately 2 miles
before entering the East Squaw Creek Arm of Shasta Lake. Rising Star Mine, which was historically
operated for multiple metal extraction, is located along Horse Creek. Rising Star Mine is surrounded by
reactive, highly acidic waste rock on steeply graded slopes, and discharges cadmium, copper, lead, and zinc
into the Horse Creek.
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B.3.9 Horse Creek, All Metals - Change in Size Affected
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, recommends changes to
California's Clean Water Act Section 303(d) list for the impairment of Horse Creek due to impairment by
metals (cadmium, copper, lead, and zinc). The Regional Board recommends that the identified extent of
impairment change from 2 miles to 1 mile, and that the Hydrologic Unit be changed from 526.20 to 506.20.
The basis for the 'recommended change is described below.

Watershed Characteristics
Humbug Creek is located in the Sierra foothills, approximately 8 miles northeast ofNevada City in Nevada
County. It flows for approximately 9 miles before entering South Yuba River. Malakoff Diggins, an
historic hydraulic mine (currently a State Historic Park), is located along Humbug Creek. Hydraulic
mining has left barren slopes and unstable soil (primarily clay) exposed to erosional forces for the past
hundred years. Erosion of soil materials from the Malakoff Diggins area results in the discharge of
sediment into Humbug Creek. Discharges of sediment apd silt and metals from MalakoffDiggins impair
the water quality ofHum):lUg Creek.

B.3.10 Humbug Creek, Sedimentation/Siltation, Mercury, Copper and Zinc-
Change in Size Affected

Summary of Proposed Action
The California Regional Water Quality Control Board-Central Valley Region (Regional Board)
recommends changes to California's Clean Water Act Section 303(d) list for the impairment of Humbug
Creek due to impairment by sediment and silt, mercury, copper, and zinc. The Regional Board
recommends that the identified extent of impairment change from 9 miles to 3 miles. The basis for the
recommended change is described below.

Extent of Impairment
Montoya and Pan (1992) indicated that the total length of Humbug Creek is approximately 9 miles.
Malakoff Diggins, a historically operated mine, is located approximately 3 miles upstream Humbug
Creek's confluence with the Yuba River. Water quality data indicates that metals impair Humbug Creek
downstream MalakoffDiggins (Montoya and Pan, 1992), and several studies indicate that sediment and silt
impair Humbug Creek downstream Malakoff.
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B.3.11 James Creek, Nickel and Mercury - Change in Total Size and Size Mfected
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, recommends changes to
California's Clean Water Act Section 303(d) list for the impainnent ofJames Creek due to impainnentby
nickel and mercury. The Regional Board recommends that the identified total length change from 6 mile to
9 miles, and the impaired length from 6 to 8.5 miles. The basis for the recommended change is described
below.

Watershed Characteristics
James Creek is located in Napa County, approximately 10 miles northwest of Lake Berryessa. James
Creek flows for approximately 9 miles before joining with Swartz Creek to form Pope Creek, an eight-mile
creek that flows into Lake Berryessa (USGS, 1958-2000). The creek has a steep gradient, falling from
approximately 2,400 feet above sea level at its headwaters to approximately 720 feet at its confluence with
Pope Creek - a drop of approximately 1,680 feet over 6 miles. A fish survey reported both trout and
suckers as present inhabitants of the creek in the impacted area (Montoya and Pan, 1992). Several historic
mercury mines are located within the James Creek watershed. Corona, Oat Hill, Oat Hill Extension, Aetna
Extension, Grenada, and Toyon mines are all located within the watershed. In addition, Twin Peaks Mine
is located on Bateman Creek, a tributary to James Creek. Corona Mine is considered to contribute the
highest amount of mercury to James Creek. It is located in the headwaters area of the James Creek
watershed (Buer et aI, 1979; Montoya and Pan, 1982). During the late 1980s, James Creek was coated with
an orange gelatinous floc that extending up to 2 miles downstream from Corona Mine (Montoya and Pan,
1992). Discharges of nickel and mercury from Corona Mine impair the water quality of James Creek
(SWRCB,1999).

Total Waterbody Length and Extent oflmpairment
Buer et al (1979), Montoya and Pan (1992), and the USGS (1980, 1987a, 1987b, & 1997) indicate that the
total length of James Creek is approximately 9 miles. Several historic mercury mines are located within the
James Creek watershed. Corona, Oat Hill, Oat Hill Extension, Aetna Extension, Grenada, and Toyon
miDesare all located within the watershed. In addition, Twin Peaks Mine is located on Bateman Creek, a
tributary to James Creek. The inflow of mine drainage originates approximately 0.5 miles downstream
from the headwaters of James Creek (Buer et aI, 1979; and Montoya and Pan, 1992).

B.3.12 Lower Mokelumne River, Copper - Change in Extent of Impairment
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, recommends changes to
California's Clean Water Act Section 303(d) list for the impainnent of the lower Mokelumne River by
elevated dissolved copper concentrations. Camanche Reservoir was included on the 1998 303(d) list as
part of the listing for the lower Mokelumne River. Regional Board staffhas determined that listing
reservoirs separately from their associated downstream drainages is more appropriate because watershed
management strategies (and associated data needs) for reservoirs can be distinctly different from
management strategies for the downstream drainages.
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Watershed Characteristics
The lower Mokelumne River flows 28 miles from Camanche Dam to the legal Sacramento-San Joaquin
Delta boundary in San Joaquin County. Camanche Reservoir, working in tandem with the upstream Pardee
Reservoir, stores water for irrigation and stream-flow regulation, providing flood control, water to the meet
the needs of doWnstream water rights holders, and water for fisheries and riparian habitat (EBMUD, 2000).
The East Bay Municipal Utility District (EBMUD) completed the Camanche Reservoir Project
(downstream of Pardee) in 1964. EBMUD built a fish hatchery (the Mokelumne River Fish Installation)
immediately downstream of Camanche Dam on the lower Mokelumne River, which the California
Department Of Fish and Game operates. In addition, a power plant at the base of the dam was placed in
service in 1983.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for copper in the lower Mokelumne River. The
narrative toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free oftoxic
substances in concentrations that produce detrimental physiological responses in human, plant, animal, or
aquatic life." The narrative toxicity objective further states that "The Regional Water Board will also
consider .. , numerical criteria and guidelines for toxic substances developed by the State Water Board, the
California Office of Environmental Health Hazard Assessment, the California Department of Health
Services, the U.S. Food and Drug Administration, the National Academy of Sciences, the U.S.
Environmental Protection Agency, and other appropriate organizations to evaluate compliance with this
objective (CRWQCB-CVR, 1998; htt;p://www.swrcb.ca.gov/-rwgcb5/bsnplnab.pd:O...
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Several historic copper and gold mines (including Argonaut, Newton, and Penn) are within the lower
Mokelumne River watershed. Penn Mine, which historically operated for copper extraction from 1861 to
1956, impacted the water quality of both Camanche Reservoir and the lower Mokelumne River
downstream of Camanche Dam. The Penn Mine site occupies a 22-acre area near the southeastern shore of
Camanche Reservoir approximately 1.5 miles from the town ofCamp'o Seco in Calaveras County. Penn
Mine historically discharged to the reservoir via Mine Run Creek. Metal loading from Penn Mine led to
fishery declines and fish kills in Camanche Reservoir, in the Mokelumne River Fish Installation
downstream of Camanche Dam, and in the lower Mokelumne River; problems with toxic discharges from
the Penn Mine continued through the 1960s and 1970s (Buer et a1., 1979; SRWCB, 1990; CDFG, 1991;
EDAW, Inc., 1992; EBMUD, 2000). Beginning in 1978, several abatement and restoration projects were
conducted to decrease the impact of Penn Mine on Camanche Reservoir and the lower Mokelumne River;
the most recent abatement project was completed in late 1999 (Bu~r et a1., 1979; SCH EIR, 1996;
CH2MHill, 2000a and 2000b).
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The toxicity objective was evaluated for the lower Mokelumne River by comparing copper concentrations
measured in the lower Mokelumne River downstream of Camanche Dam to water quality guidelines and
criteria developed for human health and wildlife protection. The numeric United States Environmental
Protection Agency (USEPA) California Toxics Rule (CTR) hardness-dependent continuous (4-day
average) and maximum (I-hour average) dissolved copper criteria for freshwater aquatic life protection are
2.3 micrograms per liter (J.1g/L) and 2.9 J.1glL, respectively, based on an assumed hardness of20 milligrams
per liter (mg/L) of calcium carbonate (CaC03) (Marshack, 2000). Hardness is assumed to be 20 mgll of
CaC03 because numerous studies (e.g., CH2MHill, 2000b & Buer et a1., 1979) have indicated that
Camanche ReservoirlMokelumne River water has hardness values typical ranging from 10 to 25 mg/L.
The USEPA primary maximum contaminant level (MCL) for drinking water protection is 1,300 J.1g/L of
total recoverable copper (Marshack, 2000).

Evidence of Impairment
Elevated copper concentrations in water samples collected since 1958 indicate that copper impairs the
lower Mokelumne River. The data also indicate a strong seasonality to the copper loading; Penn Mine
historically discharged more copper during wet seasons than during dry seasons. As illustrated by the data
summaries below, a series of remediation projects at Penn Mine conducted in 1978, 1993, and 1999-2000
have significantly decreased the amount of copper leaving the mine site.

Between 1988 and 1992, EBMUD measured dissolved copper concentrations at three locations on the
Mokelumne River downstream of Camanche Dam (USFWS, 1992). In addition, EBMUD collected
monthly samples from the Mokelumne River immediately downstream of the Camanche Dam between
August 1997 and June 2001 and analyzed the samples for dissolved copper using a method with a detection
limit low enough to evaluate compliance with the hardness-dependent CTR criteria (EBMUD, 2001).
Table 2 summarizes the EBMUD dissolved copper data for the lower Mokelumne River. Although
exceedances of the CTR criteria still occur each year in the lower Mokelumne River immediately
downstream of Camanche Dam, both the frequency and magnitude of exceedances have decreased
since 1992.
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Table B-2. Summary of Available Copper ,Concentration Data for the Lower Mokelumne River
Downstream of Camanche Dam (Data source: USFWS, 1992; EBMUD, 2001) ,
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(a), CamC: Discharge from Camanche Dam to the Mokelumne River.
CamD: Camanche Reservoir lower outlet to the Mokelumne River.
VAPK: Mokelumne River at Van Assen Park, downstream of Camanche Dam.
(b) MCL: USEPA primary maximum contaminant level for drinking water protection.
CTR: United States Environmental Protection Agency's California Toxics Rule (CTR) hardness
dependent continuous (4-day average) and maximum (I-hour average) dissolved copper criteria for
freshwater aquatic life protection, based on an assumed hardness of20 mg/L ofCaC03 if hardness data
were not available.
On October 4, 1989, a dissolved copper concentration of320 Ilg/1 was listed for CamD in the EBMUD data
set. Dissolved iron and zinc concentrations measured on that day were also more than a magnitude higher
than any recorded during that period; total' and dissolved aluminum concentrations were not unusually high.
Total copper, iron, and zinc concentrations were not available for comparison. The dissolved and total
copper concentrations measured at CamC on October 4, 1989 were less than 2 Ilg/l, and dissolved
aluminum, iron, and zinc levels were also low; only the total aluminum and iron were unusually high at
CamC on that day.
Thirty-seven of the 47 samples collected at CamC between August 1997 and June 2001 had dissolved
copper concentrations less than 2 Ilg/l. Thirty-five of the 47 samples collected at CamD between August
1997 and June 2001 had dissolved copper concentrations less than 2 Ilg/l.
On March 1, 2000, a dissolved copper concentration of 14 Ilg/1 was listed for CarnD in the EBMUD data
set; no other data were available for comparison to detelmine the nature of the outlier.
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B.3.13 Lower Mokelumne River, Zinc - Change in Extent of Impairment
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, recommends changes to
California's Clean Water Act Section 303(d) list for the impairment of the lower Mokelumne River by
elevated dissolved zinc concentrations. Camanche Reservoir was included on the 1998 303(d) list as part
of the listing for the lower Mokelumne River. Regional Board staff has detennined that listing reservoirs
separately from their associated downstream drainages is more appropriate because watershed management
strategies (and associated data needs) for reservoirs can be distinctly different from management strategies
for the downstream drainages.
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Several historic copper and gold mines (including Argonaut, Newton, and Penn) are within the lower
Mokelumne River watershed. Penn Mine, which historically operated for copper extraction from 1861 to
1956, impacted the water quality of both Camanche Reservoir and the lower Mokelumne River
downstream of Camanche Dam. The Penn Mine site occupies a 22-acre area near the southeastern shore of
Camanche Reservoir approximately 1.5 miles from the town of Campo Seco in Calaveras County. Penn
Mine historically discharged to the reservoir via Mine Run Creek. Metal loading from Penn Mine led to
fishery declines and fish kills in Camanche Reservoir, in the Mokelumne River Fish Installation
downstream of Camanche Dam, and in the lower Mokelumne River; problems with toxic discharges from
the Penn Mine continued through the 1960s and 1970s (Buer et aI., 1979; SRWCB, 1990; CDFG, 1991;
EDAW, Inc., 1992; EBMUD, 2000). Beginning in 1978, several abatement and restoration projects were
conducted to decrease the impact of Penn Mine on Camanche Reservoir and the lower Mokelumne River;
the most recent abatement project was completed in late 1999 (Buer et aI., 1979; SCH EIR, 1996;
CH2MHill, 2000a and 200Gb).

Watershed Characteristics
The lower Mokelumne River flows 28 miles from Camanche Dam to the legal Sacramento-San Joaquin
Delta boundary in San Joaquin County. Camanche Reservoir, working in tandem with the upstream Pardee
Reservoir, stores water for irrigation and stream-flow regulation, providing flood control, water to the meet
the needs of downstream water rights holders, and water for fisheries and riparian habitat (EBMUD, 2000).
The East Bay Municipal Utility District (EBMUD) completed the Camanche Reservoir Project
(downstream ofPardee) in 1964. EBMUD built a fish hatchery (the Mokelumne River Fish Installation)
immediately downstream of Camanche Dam on the lower Mokelumne River, which the California
Department ofFish and Game operates. In addition, a power plant at the base of the dam was placed in
service in 1983.

I
I
I
I

I
I

I

I

I

I

I

I
I

I
I
I

I

I

I B-104 27 September 2001



California Regional Water Quality Control Board, Central Valley Region
.Draft Staff Report on Recommended Changes to California's Clean Water Act

Section 303(d) List - Appendix B

Evidence of Impairment
Elevated zinc concentrations in water samples collected since 1958 indicate that zinc impairs the lower
Mokelumne River. The data indicate a strong seasonality to the zinc loading; Penn Mine historically
discharged more zinc during wet seasons than during dry seasons. As illustrated by the data summaries
below, a series of remediation projects at Penn Mine conducted in 1978, 1993, and 1999-2000 have
significantly decreased the amount of zinc leaving the mine site.

Between 1988 and 1992, EBMUD measured dissolved zinc concentrations at three locations on the
Mokelumne River downstream of Camanche Dam (USFWS, 1992). Table 1 summarizes the available
EBMUD dissolved zinc data. The 1988-1992 data indicate that exceedances of the CTR criteria still
occurred in the lower Mokelumne River immediately downstream of Camanche Dam after the remediation
activities conducted in the, late 1970s. Dissolved zinc data for the period after the remediation activities
conducted in the mid-late 1990s are not available.

Water Quality Objectives Not Attained
The narrative objective for toxicity is not being attained for zinc in the lower Mokelumne River. The
narrative toxicity objective in the Basin Plan states, in part, "All waters shall be maintained free of toxic
substances in concentrations that produce detrimental physiological responses in hturlitn, plant, animal, or
aquatic life." The narrative toxicity objective further states that "The Regional Water Board will also
consider ... numerical criteria and guidelines for toxic substances developed by the State Water Board, the
California Office of Environmental Health Hazard Assessment, the California Department of Health
Services, the U.S. Food and Drug Administration, the National Academy of Sciences, the U.S.
Environmental Protection Agency, and other appropriate organizations to evaluate compliance with this
objective (CRWQCB-CVR, 1998; http://www.swrcb.ca.gov/-rwgcb5(bsnplnab.pdf)...
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The toxicity objective was evaluated for the lower Mokelumne River by comparing zinc concentrations
measured in the lower Mokelumne River downstream of Camanche Dam to water quality guidelines and
criteria developed for human health and wildlife protection. The numeric United States Environmental
Protection Agency (USEPA) California Toxics Rule (CTR) hardness-dependent continuous (4-day
average) and maximum (I-hour average) dissolved zinc criteria for freshwater aquatic life protection are
both 30 micrograms per liter (/-lg/L), based on an assumed hardness of20 milligrams per liter (mg/L) of
calcium carbonate (CaC03) (Marshack, 2000). The CTR continuous and maximum criteria adjusted for
total recoverable zinc are both 31 /-lg/L, based on an assumed hardness of20 mg/L ofCaC03 (Marshack,
2000). (Hardness is assumed to be 20 mg/1 of CaC03 because numerous studies (e.g., CH2MHill, 2000b &
Buer et a!., 1979) have indicated that Camanche ReservoirlMokelumne River water has hardness values
typical ranging from 10 to 25 mg/L.) The USEPA maximum contaminant level (MCL) for drinking water
protection is 5,000 /-lg/L oftotlll recoverable zinc (Marshack, 2000).



Table B-2. Summary of Available Zinc Concentration Data for the Lower Mokelumne River
Downstream of Camanche Dam (Data source: USFWS, 1992)
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(alCamC:Discharge from Camanche Dam to the Mokelumne River.
carnO: Camanche Reservoir lower outlet to the Mokelumne River
VAPK: Mokelumne River at Van Assen Park, downstream of Camanche Dam.
(bl MCL: USEPA primary maximum contaminant level for drinking water protection.
CTR: United States Environmental Protection Agency's California Toxics Rule (CTR) hardness-
dependent continuous (4-day average) and maximum (I-hour average) dissolved zinc criteria for freshwater
aquatic life protection, based on an assumed hardness of 20 mg/L of CaC03•

(clOn May 31, 1989, the EBMUD data set listed a total zinc concentration of2,000 1lg!1 for VAPL. Total
aluminum, cadmium, copper, and iron concentrations measured on that day were not unusually high.
Dissolved zinc, aluminum, cadmium, copper, and iron concentrations were not available for comparison.

I
I
I

B.2.14 Marsh Creek, Mercury - Change in Total Size and Size Affected
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, recommends
changes to California's Clean Water Act Section 303(d) list for the impairment of Marsh
Creek due to impairment by mercury. The Regional Board recommends that the identified
impaired length change from 24 mile to 16.5 miles and the extent of impairment from all of
Marsh Creek to Marsh Creek, from Dunn Creek to Marsh Creek Reservoir. The basis for
the recommended change is described below.

I
I
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Watershed Characteristics
Marsh Creek is located in Contra Costa County. It flows for approximately 24 miles, with
its water ultimately entering the San Joaquin Delta. The Mount Diablo Mine (Mt Diablo
Mine), which was historically operated for mercury extraction, is located between Dunn
Creek and Horse Creek (a tributary to Dunn Creek), approximately 7.5 miles downstream
from the headwaters of Marsh Creek. The tailings and outflow from the Mt. Diablo Mine
are highly acidic and contain numerous metals, including mercury.

Extent of Impairment
Mt. Diablo Mine, which was historically operated for mercury extraction, is located
between Dunn Creek and Horse Creek (a tributary to Dunn Creek) (Iovenitti, et a11989;
Slotten et ai, 1996; Buer et ai, 1979). Dunn Creek discharges into Marsh Creek
approximately 7.5 miles downstream from the headwaters of Marsh Creek. Water quality,
fish tissue, and invertebrate data collected above and below the inflow of Dunn Creek
indicate that Marsh Creek is impaired downstream of Dunn Creek. The impaired length of
Marsh Creek is approximately 16.5 miles, from Dunn Creek through Marsh Creek
Reservoir to the furthest extent of Marsh Creek.

I
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Watershed Characteristics
Mosher Slough is a small urban creek located entirely within San Joaquin County in the
northern part of Stockton. The confluence of Mosher Slough, Bear Creek, and Pixley
Slough flows west and converges with Disappointment Slough, which flows to the
Sacramento-San Joaquin Delta (Horizons Technology, Inc., 1997). Land use in the Mosher
Slough watershed is predominately commercial and residential.

Watershed Characteristics
Marsh Creek is located in Contra Costa County. It flows for approximately 24 miles, with
its water ultimately entering the San Joaquin Delta. The Mount Diablo Mine (Mt Diablo
Mine), which was historically operated for mercury extraction, is located between Dunn,
Creek and Horse Creek (a tributary to Dunn Creek), approximately 7.5 miles downstream
from the headwaters of Marsh Creek. The tailings and outflow from the Mt. Diablo Mine
are highly acidic and contain numerous metals (CRWQCB-CVR, 1978).

B.3.1S Mosher Slough, Diazinon and Chlorpyrifos - Change in Total
Size '
Summary of Proposed Action
The California Regional Water Quality Gontrol Board, Central Valley Region, recommends
changes to California's Clean Water Act Section 303(d) list for the impairment ofMosher
Slough due to impairment by diazinon and chlorpyrifos. The Regional Board recommends
that the identified total length change from 3 to 5 miles. The basis for the recommended
change is described below.

Extent of Impairment
Mt. Diablo Mine, which was historically operated for mercury extraction, is located
between Dunn Creek and Horse Creek (a tributary to Dunn Creek) (Iovenitti, et a11989;

, Slotten et aI, 1996; Buer et aI, 1979). Dunn Creek discharges into Marsh Creek
approximately 7.5 miles downstream from the headwaters of Marsh Creek. Water quality
data was collected upstream and downstream from the Dunn Creek inflow to Marsh Creek
contains high le,vels of metals below the confluence of Dunn Creek. However, downstream
of Marsh Creek Reservoir, there is no data to indicate that metals impair Marsh Creek
(lovenitti, et a11989; Slotten et aI" 1996; Buer et aI, 1979). The impaired length ofMarsh
Creek is approximately 8;5 miles, from Dunn Creek to Marsh Creek Reservoir.

1
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Total Waterbody Length
Mosher Slough is approximately 5 miles in length (Horizons Technology, Inc., 1997;
DeLorme, 1998).
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B.3.14 Marsh Creek, Metals - Change in Total Size and S~e Affected
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, recommends
changes to California's Clean Water Act Section 303(d) list for the impairment ofMarsh
Creek due to impairment by metals. The Regional Board recommends that the identified
impaired length change from 24 mile to 8.5 miles and the extent of impairment from all of
Marsh Creek to Marsh Creek, from Dunn Creek to Marsh Creek Reservoir. The basis for
the recommended change is described below.

--------------------------------
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B.3.16 San Carlos Creek, Mercury - Change in Total Size and Size
Affected
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, recommends
changes to California's Clean Water Act Section 303(d) list for the impairment of San
Carlos Creek due to impairment by mercury. The Regional Board recommends that the
identified total length change from 1 mile to 9 miles and that the extent of impairment
change from 1 mile to 4 miles. The basis for the recommended change is described below.

Watershed Characteristics
San Carlos Creek is located in the Tulare Lake Basin in San Benito County (USGS, 1969
1981). It is a tributary to Panoche Creek (via Silver Creek). San Carlos Creek has a length
of approximately 9 miles from its headwaters at San Benito Mountain to its confluence with
Silver Creek. It derives from marine sediments, is highly mineralized, and is intermittent,
with sustained flows only after extended wet periods (CRWQCB-CVR, 1995). Several
small historic mines (such as the San Carlos, Aurora, and Molina mines) are located in the
upper portion of the San Carlos watershed. However, the historic New Idria Mine, located
along San Carlos Creek approximately 4 miles upstream of the San Carlos Creek - Silver
Creek confluence, is by far the largest mine in the region (USGS, 1958-2000). The New
Idria Mine has acid mine drainage containing mercury that likely impairs the water quality
of the downstream segment ofSan Carlos Creek (CRWQCB-CVR, 1995).

Total Waterbody Length and Extent oflmpairment
San Carlos Creek has a length of approximately 9 miles from its headwaters at San Benito
Mountain to its confluence with Silver Creek (CRWQCB-CVR, 1995; USGS, 1958-2000).
The historic New Idria Mine is located along San Carlos Creek approximately 4 miles
upstream of the San Carlos Creek - Silver Creek confluence (USGS, 1958-2000). Water
quality samples indicate that high levels of mercury are present below the mine, indicating
that that the lower four miles are impaired by mercury.

B.3.17 Lower Stanislaus River - Change in Total Size and Size Affected
Summary of Proposed Action
The California Regional Water Quality Control Board, Central Valley Region, recommends
changes to California's Clean Water Act Section 303(d) list for the impairment of the
Stanislaus River due to impairment by diazinon, Group A pesticides, and unknown toxicity.
The Regional Board recommends that the identified total length change from 48 to 58 miles
and the size affected from 48 to 58 miles. The basis for the recommended change is
described below.

Watershed Characteristics
The Stanislaus River is located on the east side of the San Joaquin River Basin and has a
total basin area of 1,144 square miles. The Lower Stanislaus River subbasin, covering the
area from Goodwin Dam to the San Joaquin River, encompasses approximately 102,550
acres, of which around 52,15lacres is used for agriculture.

Total Waterbody Length and Extent oflmpairment
USGS topographic maps indicate that the total length of the lower Stanislaus River is
approximately 58 miles, from Goodwin Dam to San Joaquin River (USGS, 1958-2000).
The Regional Board had previously indicated on the 303(d) list that the entire length is
impaired by diazinon, Group A pesticides, and unknown toxicity. The size affected should
also be changed to 58 miles for those pollutants.
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Watershed Characteristics
The lower Tuolumne River flows for approximately 54 miles, from New Don Pedro Dam
and drains into the San Joaquin River west of Modesto. This sub-basin encompasses
approximately 161,268 acres, of which 52,715 acres is used for agriculture.
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Total Waterbody Length and Extent oflmpairment
Topographic maps ,provided by the USGS indicate that the total length of the lower
Tuolumne River is approximately 54 miles, from New Don Pedro Dam to San Joaquin
River (USGS, 1958-2000). Chemical analysis of water samples and land use along the
Tuolumne River (the presence of crops} indicate that the lower 42 miles (from Turlock
Lake State Park to the San Joaquin River) is impaired by diazinon.

B.3.18 Lower Tuolumne River, Diazinon - Change in Total Size and
Size Affected
Summary of Proposed Actions
The California Regional Water Quality Control Board, Central Valley Region, recommends

'changes to California's Clean Water Act Section 303(d) list for the impairment of the lower
Tuolumne River due to impairment by diazinon. The Regional Board recommends that the
identified total length change from 32 to 54 miles and the size affected from 32 to 42 miles.
The basis for the recommended change is described below.
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Watershed Characteristics
The lower Tuolumne River flows for approximately 54 miles, from New Don Pedro Dam
and drains into the San Joaquin River west of Modesto. This subbasin encompasses
approximately 161,268 acres, of which 52,715 acres is used for agriculture.

Total Waterbody Length and Extent of Impairment
USGS topographic maps indiCate that the total length of the lower Tuolumne River is
approximately 54 miles, from New Don Pedro Dam to San Joaquin River (USGS, 1958
2000). Chemical analysis of water samples from the lower Tuolumne River indicate that,
the entire length is impaired by Group A pesticides. TQxicity tests, using water from lower
Tuolumne River, indicate that the entire length is impaired by an unlmown toxin.

B.3.19 Lower Tuolumne River, Group A pesticides and Unknown
Toxicity - Change in Total Size and Size Affected
Summary of Proposed Actions
The California Regional Water Quality Control Board, Central Valley Region, recommends
changes to California's Clean Water Act Section 303(d) list for the impairment of the lower
Tuolumne River due to impairment by Group A pesticides and unlmown toxicity. The
Regional Board recommends that the identified total length change from 32 to 54 miles and
the size affected from 32 to 54 miles. The basis for the recommended change is described

, below.


