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I.	INTRODUCTION



In 1989 the California State legislature established the Bay Protection and Toxic Cleanup Program (BPTCP).  The BPTCP has four major goals: (1) to provide protection of present and future beneficial uses of the bays and estuarine waters of California; (2) identify and characterize toxic hot spots; (3) plan for toxic hot spot cleanup or other remedial or mitigation actions; (4) develop prevention and control strategies for toxic pollutants that will prevent creation of new toxic hot spots or the perpetuation of existing ones within the bays and estuaries of the State.



This Regional Toxic Hot Spot Cleanup Plan (Cleanup Plan) is intended to provide direction for the remediation or prevention of toxic hot spots in the Central Valley Region (pursuant to Water Code Sections 13390 et seq.).   Pursuant to Sections 13140 and 13143 of the Water Code, this Cleanup Plan is necessary to protect the quality of waters and sediments of the State from discharges of waste, in-place sediment pollution and contamination, and any other factor that can impact beneficial uses of enclosed bays, estuaries and coastal waters.



This Cleanup Plan includes a specific definition of a Toxic Hot Spot and site ranking criteria from the Water Quality Control Policy for Guidance on the Development of Regional Toxic Hot Spot Cleanup Plans (Part I).  In Part II of the Cleanup Plan, the list of candidate toxic hot spots and the ranking matrix are presented.  The last section of the cleanup plan contains a characterization of the high priority candidate toxic hot spots and the preliminary assessment of actions to address the problems identified at the sites.



Region Description The Central Valley Region covers the entire area included in the Sacramento and San Joaquin River drainage basins.  The two basins cover about one fourth of the total area of the State and include over 30% of the State's irrigable land. The Sacramento and San Joaquin Rivers furnish roughly 50% of the States water supply.  Surface water from the two drainages meet and form the Delta which ultimately drains to San Francisco Bay.



The Delta, the area of primary focus for the BPTCP in the Central Valley Region, is a maze of river channels and diked islands covering roughly 1,150 square miles, including 78 square miles of water area.  Two major water projects located in the South Delta, the Federal Central Valley Project and the State Water Project, deliver water from the Delta to Southern California, the San Joaquin Valley, Tulare Lake Basin, the San Francisco Bay area, as well as within the Delta boundaries.  The legal boundary of the Delta is described in Section 12220 of the Water Code.



Legislative Authority



California Water Code, Division 7, Chapter 5.6 established a comprehensive program to protect the existing and future beneficial uses of California's enclosed bays and estuaries.  SB 475 (1989), SB 1845 (1990), AB 41 (1989), and SB 1084 (1993) added and modified Chapter 5.6 [Bay Protection and Toxic Cleanup (Water Code Sections 13390-13396.5)] to Division 7 of the Water Code.  



The BPTCP has provided a new focus on RWQCBs efforts to control pollution of the State's bays and estuaries by establishing a program to identify toxic hot spots and plan for their cleanup. Water Code Section 13394 requires that each RWQCB complete a toxic hot spot cleanup plan.  Each cleanup plan must include:  (1) a priority listing of all toxic hot spots covered by the plan; (2) a description of each toxic hot spot including a characterization of the pollutants present at the site; (3) an assessment of the most likely source or sources of pollutants; (4) an estimate of the total costs to implement the cleanup plan; (5) an estimate of the costs that can be recovered from parties responsible for the discharge of pollutants that have accumulated in sediments; (6) a preliminary assessment of the actions required to remedy or restore a toxic hot spot; and (7) a two-year expenditure schedule identifying State funds needed to implement the plan.



Limitations



This regional toxic hot spot cleanup plan contains information on sites that are believed to be the worst sites in the Region.  The candidate toxic hot spots identified in this cleanup plan are not considered known toxic hot spots until approved by the State Water Resources Control Board (SWRCB) in the consolidated toxic hot spot cleanup plan.  Many of the actions presented in this plan are general and may be specified in more detail as the actions are implemented through RWQCB actions.



II.		TOXIC HOT SPOT DEFINITION 



Codified Definition of A Toxic Hot Spot		



Section 13391.5 of the Water Code defines toxic hot spots as: 

"...[L]ocations in enclosed bays, estuaries, or adjacent waters in the 'contiguous zone' or the 'ocean' as defined in Section 502 of the Clean Water Act (33. U.S.C. Section 1362), the pollution or contamination of which affects the interests of the State, and where hazardous substances have accumulated in the water or sediment to levels which (1) may pose a substantial present or potential hazard to aquatic life, wildlife, fisheries, or human health, or (2) may adversely affect the beneficial uses of the bay, estuary, or ocean waters as defined in the water quality control plans, or (3) exceeds adopted water quality or sediment quality objectives."



Specific Definition of A Toxic Hot Spot



The following specific definition provides a mechanism for identifying and distinguishing between "candidate" and "known"  toxic hot spots.  A Candidate Toxic Hot Spot is considered to have enough information to designate a site as a Known Toxic Hot Spot except that the candidate hot spot has not been approved by the RWQCB and the SWRCB.  Once a candidate toxic hot spot has been adopted into the consolidated statewide toxic hot spot cleanup plan then the site shall be considered a known toxic hot spot and all the requirements of the Water Code shall apply to that site.



Candidate and known toxic hot spots are locations (sites in waters of the State) in enclosed bays, estuaries or the ocean.  Dischargers (e.g., publicly owned treatment works, industrial facilities, power generating facilities, agricultural land, storm drains, etc) are not toxic hot spots. 



Pesticide residues should not be considered under the Bay Protection and Toxic Cleanup Program if they are detected in the water column in a pattern of infrequent pulses moving by the sampling location.  Such detections will be addressed using cooperative approaches such as the Management Agency Agreement between the SWRCB and the Department of Pesticide Regulation, the NPS Management Plan, and existing authorities including the Porter-Cologne Water Quality Control Act and Clean Water Act.



�Candidate Toxic Hot SpotCandidate Toxic Hot Spot�tc \l3 "Candidate Toxic Hot Spot�:



A site meeting any one or more of the following conditions is considered to be a "candidate" toxic hot spot.



1.	The site exceeds water or sediment quality objectives for toxic pollutants that are contained in appropriate water quality control plans or exceeds water quality criteria promulgated by the U.S. Environmental Protection Agency (U.S. EPA).



This finding requires chemical measurement of water or sediment, or measurement of toxicity using tests and objectives stipulated in water quality control plans.  Determination of a toxic hot spot using this finding should rely on recurrent measures over time (at least two separate sampling dates).  Suitable time intervals between measurements must be determined.



2.	The water or sediment exhibits toxicity associated with toxic pollutants that is significantly different from the toxicity observed at reference sites (i.e., when compared to the lower confidence interval of the reference envelope, or, in the absence of a reference envelope, is significantly toxic as compared to controls (using a t-test) and the response is less than 90 percent of the minimum significant difference for each specific test organisms), based on toxicity tests acceptable to the SWRCB or the RWQCB.



To determine whether toxicity exists, recurrent measurements (at least two separate sampling dates) should demonstrate an effect.  Appropriate reference and control measures must be included in the toxicity testing.  The methods acceptable to and used by the BPTCP may include some toxicity test protocols not referenced in water quality control plans (e.g., the Bay Protection and Toxic Cleanup Program Quality Assurance Project Plan).  Toxic pollutants should be present in the media at concentrations sufficient to cause or contribute to toxic responses in order to satisfy this condition.



3.	The tissue toxic pollutant levels of organisms collected from the site exceed levels established by the United States Food and Drug Administration (FDA) for the protection of human health, or the National Academy of Sciences (NAS) for the protection of human health or wildlife.  When a health advisory against the consumption of edible resident non-migratory organisms has been issued by Office of Environmental Health Hazard Assessment (OEHHA) or Department of Health Services (DHS), on a site or water body, the site or water body is automatically classified a "candidate" toxic hot spot if the chemical contaminant is associated with sediment or water at the site or water body.



	Acceptable tissue concentrations are measured either as muscle tissue (preferred) or whole body residues.  Residues in liver tissue alone are not considered a suitable measure for known toxic hot spot designation. Animals can either be deployed (if a resident species) or collected from resident populations.  Recurrent measurements in tissue are required.  Residue levels established for one species for the protection of human health can be applied to any other consumable species.



Shellfish:  Except for existing information, each sampling episode should include a minimum of three replicates.  The value of interest is the average value of the three replicates.  Each replicate should be comprised of at least 15 individuals.  For existing State Mussel Watch information related to organic pollutants, a single composite sample (20-100 individuals), may be used instead of the replicate measures.  When recurrent measurements exceed one of the levels referred to above, the site is considered a candidate toxic hot spot.



Fin-fish:  A minimum of three replicates is necessary. The number of individuals needed will depend on the size and availability of the animals collected; although a minimum of five animals per replicate is recommended.  The value of interest is the average of the three replicates.  Animals of similar age and reproductive stage should be used.



4.	Impairment measured in the environment is associated with toxic pollutants found in resident individuals.



Impairment means reduction in growth, reduction in reproductive capacity, abnormal development, histopathological abnormalities.  Each of these measures must be made in comparison to a reference condition where the endpoint is measured in the same species and tissue is collected from an unpolluted reference site.  Each of the tests shall be acceptable to the SWRCB or the RWQCBs.



Growth Measures:  Reductions in growth can be addressed using suitable bioassay acceptable to the State or Regional Boards or through measurements of field populations.



Reproductive Measures:  Reproductive measures must clearly indicate reductions in viability of eggs or offspring, or reductions in fecundity.  Suitable measures include:  pollutant concentrations in tissue, sediment, or water which have been demonstrated in laboratory tests to cause reproductive impairment, or significant differences in viability or development of eggs between reference and test sites.



Abnormal Development:  Abnormal development can be determined using measures of physical or behavioral disorders or aberrations.  Evidence that the disorder can be caused by toxic pollutants, in whole or in part, must be available.



Histopathology:  Abnormalities representing distinct adverse effects, such as carcinomas or tissue necrosis, must be evident.  Evidence that toxic pollutants are capable of causing or contributing to the disease condition must also be available.



5.	Significant degradation in biological populations and/or communities associated with the presence of elevated levels of toxic pollutants.



This condition requires that the diminished numbers of species or individuals of a single species (when compared to a reference site) are associated with concentrations of toxic pollutants.  The analysis should rely on measurements from multiple stations.  Care should be taken to ensure that at least one site is not degraded so that a suitable comparison can be made.



Known Toxic Hot SpotKnown Toxic Hot Spot�tc \l3 "Known Toxic Hot Spot�:



A site meeting any one or more of the conditions necessary for the designation of a "candidate" toxic hot spot that has gone through a full SWRCB and RWQCB hearing process, is considered to be a "known" toxic hot spot.  A site will be considered a "candidate" toxic hot spot until approved as a known toxic hot spot in a Regional Toxic Hot Spot Cleanup Plan by the RWQCB and approved by the SWRCB.



III.	STATEWIDE MONITORING APPROACH



As part of the legislative mandates, the BPTCP has implemented regional monitoring programs to identify toxic hot spots (Water Code Section 13392.5).  The BPTCP has pioneered the use of effects-based measurements of impacts in California's enclosed bays and estuaries.  The Program has used a two-step process to identify toxic hot spots.  The first step is to screen sites using toxicity tests.  In the second step, the highest priority sites with observed toxicity are retested to confirm the effects.  This section presents descriptions of the BPTCP monitoring objectives and sampling strategy.

�Monitoring Program Objectives



The four objectives of BPTCP regional monitoring are:



1.	Identify locations in enclosed bays, estuaries, or the ocean that are 	potential or candidate toxic hot spots.  Potential toxic hot spots are 	defined as suspect sites with existing information indicating possible 	impairment but without sufficient information to be classified further 	as a candidate toxic hot spot.  



2.	Determine the extent of biological impacts in portions of 	enclosed bays and estuaries not previously sampled (areas of 	unknown condition);



3.	Confirm the extent of biological impacts in enclosed bays and 	estuaries that have been previously sampled; and



4.	Assess the relationship between toxic pollutants and biological 	effects.



Sampling StrategySampling Strategy�tc \l2 "Sampling Strategy�



Screening Sites and Confirming Toxic Hot Spots Screening Sites and Confirming Toxic Hot Spots �tc \l3 "Screening Sites and Confirming Toxic Hot Spots �



In order to identify toxic hot spots a two step process was used.  Both steps are designed around an approach with three measures (sediment quality triad analysis) plus an optional bioaccumulation component.  The triad analysis consists of toxicity testing, benthic community analysis, and chemical analysis for metals and organic chemicals. 



The first step is a screening phase that consists of measurements using toxicity tests or benthic community analysis or chemical tests or bioaccumulation data to provide sufficient information to list a site as a potential toxic hot spot or a site of concern.  Sediment grain size, total organic carbon (TOC), NH3 and H2S concentration are measured to differentiate pollutant effects found in screening tests from natural factors.



A positive result or an effect in any of the triad tests would trigger the confirmation step (depending on available funding).  The confirmation phase consists of performing all components of the sediment quality triad:  toxicity, benthic community analysis, and chemical analysis, on the previously sampled site of concern.  Assessment of benthic community structure may have not been completed if there was difficulty in measuring or interpreting the information for a water body.





Region-specific Modifications of the Monitoring Approach



The Central Valley Regional Board elected to spend most of its BPTCP resources on a surface water monitoring program in the Sacramento-San Joaquin Delta Estuary.  The rationale was that extensive toxicity monitoring recently completed in the Central Valley had demonstrated that about half of all water samples collected and tested with the U.S. EPA three species bioassay procedure (U.S. EPA 1994) were toxic to one of the three test organisms (Foe and Connor,1991a,b; Connor et al.,1993).  On several occasions in these studies toxic pulses of water were traced into the Estuary (Foe and Connor, 1991a,b).  However, no estuarine monitoring program was in place and it was unclear what the concentration and duration of these toxic excursions might be once in the tidal prism.  Likewise, some urban and agricultural practices which had previously been documented to cause toxicity in the Central Valley were also known to occur in the Delta.  It was not known whether they might also cause toxicity in the Estuary.



In 1993 and 1994 the Regional Board collected water monthly for one year from 24 locations in the Estuary using BPTCP funding.  The sampling strategy consisted of monitoring all three of the major freshwater inputs to the Estuary, the Sacramento, San Joaquin, and Mokelumne Rivers, and sites along the pathway of this water movement across the Estuary toward either the pumps in the South Delta or toward San Francisco Bay.  In addition, water samples were obtained from selected large island agricultural drains and backsloughs.  All samples were screened for toxicity using the U.S. EPA three species bioassay procedure.  Follow-up studies were conducted when toxicity was detected to identify, if possible, the chemical(s) and source(s).  In general the follow up studies consisted of a combination of intensive sampling, chemical analysis, and toxicity identification evaluations (TIEs).  From these studies the application of diazinon on Central Valley orchards was identified as causing a candidate estuarine toxic hot spot (Kuivila and Foe,1995; Foe, in prep et al 1998).  Similarily, diazinon, chlorpyrifos, carbaryl, carbofuran and diuron were identified at toxic concentrations in backwater sloughs from agricultural and urban runoff (Deanovic et al. 1996; in prep 1997: Connor,1994;1995a,b; 1996).  Board staff believe that sufficient data have been collected to implicate diazinon and chlorpyrifos as causing candidate water column toxic hot spots in urban stormwater dominated waterways.  Similarly, staff believe there is enough data to implicate chlorpyrifos as the cause of a candidate hot spots in several agriculturally dominated waterways.  No cleanup plans are presented in part three for eliminating the water column toxicity of diazinon and chlorpyrifos as the Regional Board directed staff to seek a variance from the Bay Protection program and develop a control effort under Section 303(d) of the Clean Water Act.  







Special Studies performed in the Region  Two special studies were performed.  



Mercury  There is a human health advisory in the Delta recommending that pregnant women and children not consume striped bass because of elevated mercury tissue concentrations.  BPTCP work in the Bay area have reconfirmed the advisory for bass and extended it to also include several species of shark (San Francisco Regional Board, 1995).  It was assumed, prior to the BPTCP, that the major source of mercury in striped bass was from in situ sediment flux. Delta sediment was contaminated with mercury from extensive historical mercury mining in the Coast Range and placer gold mining operations in the Sierra Nevada Mountains.



In FY 1994-95 the Regional Board undertook a special study in the Sacramento River to better characterize concentrations and loads of all heavy metals transported into the Estuary.  The concentrations of all metals, except mercury, were found to be below both U.S. EPA recommended dissolved criteria and proposed California Toxic Rule numbers (Stephenson et al., in prep Clark et al., 1998).  However, during winter high flow periods total recoverable mercury concentrations exceeded recommended U.S. EPA criteria (Foe et al, 1997; Foe in prep Foe and Croyle 1998).  Elevated concentrations in the Yolo Bypass suggested a local input which was subsequently traced to the Cache Creek basin.  Follow-up monitoring in the Creek demonstrated that it exported a large load of mercury each winter to the Estuary.  The source of mercury in the watershed is still being evaluated. The discovery of elevated mercury concentrations entering the Estuary in winter high flows, in combination with the striped bass human health advisory, has resulted in staff recommending that the Sacramento San Joaquin Delta Estuary be designated a candidate toxic hotspot because of elevated mercury concentrations.  A mercury cleanup plan is presented in part three.



Sediment  Little information is available on the potential toxicity of delta sediment to benthic organisms.  However, at some locations delta sediments are known to exceed U.S. EPA sediment quality values for a variety of organochlorine compounds and/or NOAA effect range median concentrations for selected heavy metals (Montoya, 1991) suggesting the possibility of biological effects.  



A reconnaisance sediment toxicity program was undertaken in 1997.  Eighteen of the potentially most contaminated sediment sites were visited and sediment collected for Hyallela and Chironomus bioassays and bulk chemistry analysis.  No toxicity was detected (personal communication, Stephenson et al, in prep).    



IV.	STATEWIDE CRITERIA FOR RANKING TOXIC HOT SPOTS



A value for each criterion described below should be developed provided appropriate information exists or estimates can be make.  Any criterion for which no information exists should be assigned a value of “no action”.  The RWQCB should create a matrix of the scores of the ranking criteria. The RWQCB shall determine which sites are “High” priority based on the five general criteria (below) keeping in mind the value of the water body.  The RWQCB shall provide a justification or reason a ranking was assigned if the value is an estimate based on best professional judgement.



Human Health Impacts



If a Human Health Advisory has been issued for consumption of non-migratory aquatic life from the site,  assign a “High” priority.  If tissue residues in aquatic organisms exceed FDA/DHS action level and U.S. EPA screening levels, assign a “Moderate” priority.



Aquatic Life Impacts



For aquatic life, site ranking shall be based on an analysis of the substantial information available.  The measures that shall be considered are:  sediment chemistry, sediment toxicity, biological field assessments (including benthic community analysis), water toxicity, toxicity identification evaluations (TIES), and bioaccumulation.



Stations with hits in any two of the biological measures if associated with high chemistry, assign a “High”  priority.  A hit in one of the measures associated with high chemistry is assigned a “moderate”, and sediment or water chemistry only shall be assigned “low”.  In analyzing the substantial information available, RWQCBs should take into consideration that impacts related to biological field assessments (including benthic community structure) are of more importance than other measures of impact.



Water Quality Objectives:



Any chemistry data used for ranking under this section shall be no more than 10 years old, shall have been analyzed with appropriate analytical methods and quality assurance. 



Water quality objective or water quality criterion:  Exceeded regularly (assign “High” priority), occasionally exceeded ( “Moderate”), infrequently exceeded ( “Low”).



Areal Extent of Toxic Hot Spot



Select one of the following values:  More than 10 acres, 1 to 10 acres,  less than 1 acre. 



Natural Remediation Potential



Select one of the following values:  Site is unlikely to improve without intervention (“High”), site may or may not improve without intervention (“Moderate”), site is likely to improve without intervention (“Low”).



�Overall Ranking  



The RWQCB shall list the overall ranking for the candidate toxic hot spot based on the interpretation and analysis of the previous ranking criteria.  Ranks shall be established by the RWQCBs as “high”, “moderate”, or “low”.



V.	FUTURE NEEDS



1.  Sediment  More sediment bioassay and pore water chemical analysis needs to be conducted in the Delta and Estuary.  This information would serve as baseline data for evaluating future BPTCP hot spots, in situ dredge operations, beneficial reuse of dredge spoils on delta island levees and creation of CALFED shallow water habitat.



Fish Tissue studies  Several organochlorine compounds and mercury have been identified in multiple fish species inhabiting the Delta at concentrations in excess of FDA and the new U.S. EPA fish tissue screening values (Montoya, 1991).  A fish tissue study needs to be undertaken in the Delta in conjunction with the California Office of Enviromental Health Hazard Assessment to ascertain whether additional fish advisories are warranted to protect human health.  A similar study was recently completed in the Bay area using BPTCP funding (San Francisco Regional Water Quality Control Board, 1995).  



The CALFED water quality program has identified mercury and several of these organochlorine compounds as contaminants of concern and are  is proposing actions to reduce their loading to the Estuary.  Collection of fish tissue data would serve as baseline information to assess the future success of the CALFED program.



Water column fish toxicity tests  The Sacramento River is about 80% of the freshwater flow into the Estuary.  About half of all water samples collected since 1991 at Freeport on the lower Sacramento River at the entrance to the Delta have tested toxic in 7 day U.S. EPA (1994) fathead minnow bioassays (summarized in Fox and Archibald,1997).  The typical toxicological pattern is a 30-50% mortality rate within 7 days.  Other characteristics that are important are:  (1) similar toxicity has been observed throughout the watershed, (2) follow-up toxicity work performed under the RWP has indicated that pathogens are a potential causative agent for observed toxicity, (3) questions exist whether the pathogen based toxicity is representative of field conditions or is a testing artifact, and  (4) the Regional Board has been given $400,000 by Calfed for followup studies to confirm that pathogens are the primary cause of the impairment.The chemical cause of toxicity is not known.  Follow-up bioassay and TIE studies are needed to determine the chemical(s) causing toxicity, the source(s), and their toxicological significance to threatened and endangered fish species using the lower River and Delta. 



Algal TIEs  About 2000 metric tons of herbicide are used annually in the Central Valley and Delta and some compounds are regularly detected in chemical analysis of estuarine surface water (Edmunds et al., 1996).  These include simazine, atriazine and diuron. The impact of herbicides on Delta primary production rates are not known.  Furthermore, no algal TIE procedures have been developed to ascertain this.  



On occasion water samples collected as part of the BPTCP which exhibited low algal primary production in the three species algal bioassay were eluted through a C8 resin column and retested.  Often primary production rates in eluted samples were statistically enhanced, sometimes by as much as an order of magnitude, over unmanipulated ones (Deanovic et al.,1996;in press 1997).  This suggests that a toxic non-polar organic compound was the potential cause of the observed toxicity being removed from the solution.  Chemical analysis was performed on splits of these water samples and diuron was observed in several urban runoff samples at toxic concentrations (Connor, 1995b).  However, no chemical was usually identified. Algal TIE procedures need to be perfected for local diatom species (Delta algal community dominants) and estuarine surface water monitored to assess whether phytotoxins are present at concentrations impacting estuarine production.

�Sites of Concern (Sites that do not qualify as Candidate Toxic Hot Spots)





Waterbody Name�

Segment Name�

Site Identification�

Reason for Listing�

Pollutants present at the site�

Report reference��

Delta-Estuary�

Various�

Paradise Cut, Old River, 

Mcleod Lake�

Aquatic life impairment�

Diuron�

1��

Delta-Estuary�

Various�

Paradise Cut, Bishop Cut�

Aquatic life impairment�

Carbofuran�

1, 2��
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�Part II





Candidate Toxic Hot Spot List





Waterbody Name�

Segment Name�

Site Identification�

Reason for Listing�

Pollutants present at the site�

Report reference��

Delta Estuary�

All�

Delta�

Aquatic Life�

Diazinon�8, 9, 11, 13, 14, 20��

Delta Estuary�

Various�

Morrison Ck, Mosher, 5-Mile, Mormon Sls, & Calaveras R.�

Aquatic Life�

Diazinon & Chlorpyrifos�1, 3, 4, 5, 17, 18��

Delta Estuary�

Various�

Ulatis Ck, Paradise Cut, French Camp & Duck Sls�

Aquatic Life�

Chlorpyrifos�6, 7��

Delta Estuary�

All�

Delta�

Human Health�

Mercury�10, 15, 21��

Delta Estuary�

South Delta�

San Joaquin River @ City of Stockton�

Water Quality Objective�

Low Dissolved Oxygen�2, 12, 22��

Delta Estuary�

Various�

Smith Canal, Mosher & 5-Mile Sloughs and Calaveras R. �

Water Quality Objective�

Low Dissolved Oxygen�16��

Delta Estuary�

All�

Delta�

Human Health�

Chlordane, Dieldrin, Total DDT,PCBs, Endosulfan & Toxaphene�

19��

Delta Estuary�

All�

Delta�

Aquatic Life�

Chlordane, Dieldrin, Lindane, Heptachlor, Total PCBs, PAHs, DDT�
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�Ranking Matrix



�Waterbody Name 

�

Site Identification�

Human Health Impacts�

Aquatic Life Impacts�

Water Quality Objectives�

Areal Extent�

Remediation 

Potential�Overall

Rank��

Delta Estuary�

Delta�

�

High�

�

>10 acres�

High�High 1��

Delta Estuary�

Morrison Ck, Mosher, 5-Mile, Mormon Sls & Calaveras R.�

�

High�

�

>10 acres�

High�

High 1��

Delta Estuary�

Ulatis Ck, Paradise Cut, French Camp & Duck Sls�

�

High�

�

>10 acres�

High�

High1 ��

Delta Estuary�

Delta, Cache Creek�

High�

�

�

>10 acres�

High�High ��

Delta Estuary�

San Joaquin River @ City of Stockton�

�

�

High�

>10 acres�

High�

High��

Delta Estuary�

Smith Canal, Mosher & 5-Mile Sloughs and Calaveras R.�

�

High�

Moderate�

>10 acres�

High�

Moderate 2��

Delta Estuary�

Delta�

Moderate�

�

�

>10 acres�

Moderate�Moderate ��

Delta Estuary�

Delta�

�

Moderate�

�

>10 acres�

Moderate�Moderate ������1/  No cleanup plan provided as the Regional Board directed staff to seek site specific variance for pesticides.

2/  Sites ranked as moderate because of the lower importance of the water bodies involved.
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�Part III



High Priority Candidate Toxic Hot Spot Characterization





Mercury Clean up Plan



Background 





Mercury has been identified in part II of the cleanup plan as responsible for creating a candidate BPTCP hot spot in the Sacramento-San Joaquin Delta Estuary.  In January 1998 the Central Valley Regional Water Quality Control Board adopted a revised 303(d) list, ranked mercury impairments in the lower Sacramento River, Cache Creek, Sulfur Creek , Lake Berryessa, Clear Lake and the Sacramento-San Joaquin Delta Estuary as high priority because of elevated concentrations in fish tissue and committed to the development of a load reduction program by the year 2005�.  The widespread distribution of mercury contamination emphasizes the regional nature of the problem and the need for regional solutions. 



Mercury is a potent human neurotoxin with developing fetuses and small children being most at risk.  The principal route of human exposure is through consumption of mercury contaminated fish.  In 1970 a human health advisory was issued for the Sacramento-San Joaquin Delta Estuary advising pregnant women not to consume striped bass.  In 1994 an interim health advisory  was issued by the Office of Environmental Health Hazard Assessment (OEHHA) for San Francisco Bay and the Delta recommending no consumption of large striped bass and shark because of elevated mercury and PCB concentrations.



Factors which promote excess mercury in fish tissue are not well understood.  To a large extent this is because until very recently there was no methodology to measure mercury at environmental concentrations (part per trillion) in surface water.  However, it is generally agreed that mercury biomagnifies in the aquatic food chain with fish in California often having a million times more mercury, on a weight basis, than ambient water.  Methyl mercury is the most toxic form of mercury and the primary form accumulating in the aquatic food chain.  Over ninety percent of the mercury in fish tissue is usually in the form of neurotoxic methyl mercury.  Conversion of inorganic to organic mercury appears to be controlled primarily by microorganisms, mostly sulphate reducing bacteria in sediment.  Important factors in other systems which appear to control the conversion rate of inorganic to organic mercury include temperature, percent organic matter, redox potential, salinity, pH and mercury concentration (Gilmour, 1994).  Neither the primary locations of methyl mercury production nor the principal factors controlling methylation are yet known for any location in the Central Valley.    



In California mercury was historically mined in the Coast Range both north and south of San Francisco Bay and transported across the Valley for use in placer gold mining in the Sierra Nevadas.  Both operations caused widespread mercury sediment contamination in water courses in the Coast Range, Sierra Nevada Mountains, Valley floor, and Sacramento-San Joaquin Delta Estuary.  



The limited mercury work undertaken so far in the Central Valley has concentrated on estimating mercury loads to the Estuary and on determining in situ mercury bioavailability in valley waterways.  A loading study conducted by Larry Walker and Associates (1997) estimated that 640 kg of mercury were exported by the Sacramento watershed to the Estuary between October 1994 and September 1995.  Most of the material was contributed during winter high flow periods.  Surprisingly, the Feather and American River watersheds, sites of intensive historical placer gold mining activity, only accounted for about 25 percent of the total load.  The majority of mercury appeared to originate from the Sacramento watershed above the confluence of the Feather River.  The Sacramento Regional Wastewater Treatment Plant, the largest NPDES discharger in the Region, accounted for less than 2 percent of the total load.  



In a companion study mercury concentration in aquatic invertebrates and fish in the historic gold mining region of the Sierra Nevada Mountains was evaluated (Slotton et al., 1997a).  Concentrations of mercury in aquatic indicator organisms increased in a predictable fashion with increasing trophic feeding level.  A clear signature of mine derived mercury was found associated with the most intensively worked river stretches.  Mercury concentrations were lower in non-hydrologically mined reaches of the Feather and American Rivers.



Foothill reservoirs were found to operate as traps for both bioavailable and sediment associated inorganic mercury (Slotton et al., 1997a; Larry Walker and Associates, 1997).  Significantly lower levels of mercury were found in aquatic organisms below reservoirs as compared to concentrations both in and above them.  Similarly, bulk loads of mercury entering foothill reservoirs were greater than the amount exported.  This suggests that foothill reservoirs in placer gold mining districts may act as interceptors of mercury, trapping and preventing downstream transport to the Estuary.  This may explain the lower than expected loads measured by Larry Walker and Associates (1997) in the Feather and American Rivers.  



Between 1993 and 1995 the Central Valley Regional Board also conducted a bulk mercury loading study to the Estuary from the Sacramento watershed.  The study differed from that of Larry Walker and Associates (1997) in that the Regional Board study also included an assessment of loads from the Yolo Bypass during high flows.  During flood conditions the Bypass receives overflow from the Sacramento River and significant input from several coastal watersheds.  



The Regional Board estimated that the Sacramento Watershed (Sacramento River at Greene’s Landing plus Yolo Bypass at Prospect Slough) exported 800 kg of mercury to the Estuary between May 1994 and April 1995 (Foe and Croyle, 1998).  Staff found, like Larry Walker and Associates, that most of the mercury was transported into the Estuary during high flow periods. 





High mercury concentrations in the Yolo Bypass suggested possible local inputs.  Follow up studies demonstrated that Cache Creek was exporting about 1,000 kg of mercury during the year.  Half of the mercury appeared to be trapped by the Cache Creek Settling Basin at the confluence with the Bypass while the remainder was exported to the Estuary. 



In the spring of 1996 a one time benthic invertebrate survey was conducted in the upper Cache Creek basin to determine local mercury bioavailability (Slotton et al., 1997b).  All invertebrate tissue samples with mercury concentrations greater than background were associated with known mercury mines or geothermal hot springs.  These included Sulfur and Davis Creeks, Harley Gulch, and the discharge from Clear Lake.  The highly localized nature of these sites was demonstrated by the lower biotic tissue concentrations in adjacent streams without historic mercury mining activity. Invertebrates collected in the upper mainstem of Cache Creek away from all historic mining activity had tissue concentrations comparable to similar indicator organisms obtained from mainstem Sierra Nevada River gold mining areas.activity indicating that Coast range mercury is at least as bioavailable as that in the Sierras.   However, tissue concentrations in the mainstem Cache Creek decreased downstream suggesting that much of the large bulk loads of mercury observed by the Regional Board might not be very biologically available in the lower watershed.   



Limited fish tissue sampling has occurred in Cache Creek.  Most sampling has been conducted in the lower watershed between Woodland and the Settling Basin.  Mean mercury concentrations in fish of a size eaten by people ranged between 0.2 and 0.4 ppm for benthic predators (channel and white catfish) and between 0.4 and 0.9 ppm composite fillet wet weight for water column  predators (squawfish, crappie, small and large mouth bass, Davis, 1998 Morrison et al., 1988;Slotton et al., 1997b).  Concentrations in small fish (2-4 inches) suitable for consumption by wildlife ranged between 0.1 and 0.3 ppm whole body wet weight.  Sufficient data have not yet been collected to warrant evaluating the Cache Creek watershed for a possible human health fish consumption advisory. 



Estuarine bioavailability of Cache Creek mercury is not known.  However, the Creek serves as the major water source for the recently created Yolo Wildlife Refuge.  In addition, the CALFED Bay Delta Program is proposing to purchase large areas downstream in the Yolo Bypass and further out in the Estuary for conversion to shallow water wildlife habitat. Follow up studies are needed to ascertain the methylation potential of mercury at such sites and also to compare the methylation potential of mercury from sources in the Coast Range to that from the Sierra Nevada Mountains. 



A.  Areal Extent  



There is a human health advisory in effect in the Delta and in San Francisco Bay because of elevated mercury levels in striped bass and other long lived fish.  The entire area of the Delta is therefore considered a hot spot.  The Delta is a maze of river channels and diked islands covering roughly 78 square miles of open water and about 1,000 linear miles of channel.



Cache Creek is a 1100 square mile watershed in the Coast Range with about 150 linear miles of mercury impacted waterways.  The watershed also contains Clear Lake, the largest natural lake in California at 43,000 acres.  A human health advisory has been posted in Clear Lake because of elevated mercury concentrations in fish tissue.  The source of the mercury is Sulphur Bank Mine, a U.S. EPA superfund site. 



B.  Sources 



Four major bulk sources of mercury have been identified for the Sacramento-San Joaquin Delta Estuary.  They are:  (1) exports from the placer gold mining regions of the Sierra Nevada Mountains, (2) mercury mining in the Coast Range, (3) resuspension of estuarine sediment, and (4) effluent from municipal and industrial discharges to surface water.  Not known, but critically important, is the relative methylation potential of mercury from each source once in the estuary.  The four sources are briefly reviewed below.



1.  Sierra Nevada Mountains It has been estimated that over 3 million kg of mercury were lost in the Sierra Nevada Mountains during the gold rush (Montoya, 1987).  All this mercury was initially in an elemental form (quicksilver) and most of it is probably still highly oxidized.  Foothill reservoirs appear to trap most of the bioavailable and total mercury entering them.  Therefore, only the mercury presently located in water courses below the foothill reservoirs appear available for transport into the estuary, unless major flooding events move large volumes of sediment downstream from behind reservoirs.  This needs evaluation. 



2.  Coast Range  Some of the largest historic mercury mines in the world were located in the Coast Range both north and south of San Francisco Bay.  Most of the mercury in the Coast Range is as mercuric sulfide (cinnabar) and is probably emanating from abandoned mine portals and deposits around retorts and slag piles, geothermal springs and seeps, and erosion of mercury rich landforms.  The Coast Range is drier than the Sierra Nevada Mountains and therefore has fewer reservoirs and permanently flowing waterways.  Off site movement of mercury from the Coast Range appears to occur mostly in the winter after large rainstorms although evidence from Clear Lake indicates it may be occurring year-round.  Cache Creek has been identified as a major source of mercury to the Estuary.  Sites in the Cache Creek watershed with highly bioavailable loads include runoff from Sulfur Creek, Harley Gulch, Schneider Creek and Clear Lake.  



3.  Sediment  Potentially the largest source of mercury is already present in the Estuary buried in sediment.  Mercury from sediment is potentially available through natural fluxing, bioturbation, scour and erosion from wave action, dewatering and beneficial reuse of dredge spoils on levees, and creation of intertidal shallow water habitats by breaking levees and reflooding Delta agricultural land.  Potential bioavailability of mercury from each action depends on, among other things, the chemical form of the metal in sediment and environmental conditions in the Estuary 

which influence biological processes at the time of release to the food chain.



Municipal and Industrial Discharges  Undoubtedly, the smallest source of mercury to the Estuary is from permitted municipal and industrial discharges to surface water.  Load estimates are only available for the Sacramento Regional Wastewater Treatment Plant, the largest discharger in the Central Valley.  The facility was estimated to have discharged 9.9 kg of mercury during water year 1995 (Larry Walker and Associates, 1997).  This represents less than 2 percent of the total annual load from the Sacramento Basin.  More recent mercury effluent data indicates that the annual mass discharge from the Regional Plant may be as low as 2 kg/yr.  This contribution represents less than one percent of the total mercury load from the Sacramento watershed at Rio Vista (personal communication, Grovhoug)  



C.  Summary of Actions  



Three actions have been taken in the Central Valley to begin addressing the human health problems posed by mercury.  Each is summarized below.  



Loading studies Bulk mercury loading studies conducted by the Central Valley Board (Foe and Croyle, 1998) and by Larry Walker and Associates (1997) on the Sacramento River have determined that new loads of metal enter the estuary each year during high flows.  Coast Range inputs appear more important than Sierra Nevada ones as a significant fraction of  the inputs from the latter are intercepted and trapped by foothill reservoirs.  Cache Creek has been identified as an important Coast Range mercury source.  Other sources on the Sacramento River upstream of the confluence of the Feather River may also be important but remain unidentified.



Bioavailability  Studies by Slotton et al. have determined that fish tissue concentrations can be predicted from changes in mercury concentration in invertebrate trophic levels. This relationship has been used to standardize mercury food chain bioaccumulation in the Central Valley and identify local areas where fish may or may not be present but elevated concentrations of bioavailable mercury are accumulating in the food chain.  The studies have identified areas with apparent high methylation potential in the Sierra Nevadas and Coast Range.  All are associated with past intensive gold, silver and mercury mining.  The process has also suggested that some sites with large bulk mercury loads, such as the Cache Creek drainage, might not be as vulnerable to methyl mercury production as their loads would suggest.  Similar food chain studies need to be completed for all mercury rich areas in the Central Valley.



CALFED  The CALFED Water Quality Common Program has identified mercury as a contaminant of concern.  The program is developing actions to attempt to reduce mercury tissue concentrations in edible fish from the Central Valley and Delta to concentrations below health advisory levels.  A draft of the Water Quality Common Program is presently being circulated among the public for comment.



The CALFED Category III Ecosystem Restoration Program has proposed to purchase large tracts of farmland in the Estuary, break levees, and convert the fields to shallow water intertidal habitat.  Newly flooded wetlands are known to have elevated rates of methyl mercury production and concern has been expressed that CALFED restoration activities might increase methyl mercury concentrations in estuarine fish.  The CALFED Category III program announced in December 1997 that they would fund a grant entitled "The effects of wetland restoration on the production of methyl mercury in the San Francisco Bay Delta System" by Drs Suchanek and Slotton.  Purpose of the three year project is to quantify changes in methyl mercury production caused by restoration practices and evaluate the bioavailability and impact of the mercury on the Bay Delta Ecosystem.  The ultimate intent of the Authors is to provide recommendations to managers for potentially modifying restoration approaches to minimize methyl mercury production.







D.  Assessment of Actions Required  



In January 1998 the Central Valley Regional Board adopted a revised 303(d) list, ranked mercury in fish tissue as a high priority impairment in several Central Valley water bodies and committed to adopting a TMDL to control mercury bioaccumulation by the year 2005.  The purpose of the Bay Protection mercury clean up plan is to lay out a strategy for collecting the information needed to develop a phased TMDL with the initial emphasis in Cache Creek.  



According to the U.S. EPA (1998),  Athe goal of a TMDL is the attainment of water quality standards.  A TMDL is a written quantitative assessment of water quality problems and the contributing pollutant sources.  It specifies the amount of  reduction needed to meet water quality standards, allocates load reductions among sources... and provides the basis for taking actions to restore a water body@.  



It will be challenging to successfully implement a TMDL for mercury in the Central Valley as there are fundamental unresolved scientific questions about mercury bioaccumulation in aquatic food chains.  Principal among these is a lack of knowledge about the primary chemical forms of mercury most efficiently methylated and the locations and processes which most stimulate the conversion. Therefore, Regional Board staff propose a phased mercury TMDL.  Staff propose to commence pilot mercury control work in Cache Creek, a major source of mercury to the Estuary.  As the necessary scientific information is obtained and success demonstrated in the control of bioavailable mercury in this watershed, then similar control efforts will be undertaken in other mercury enriched water courses and in the estuary itself. The working hypothesis for the estuary is that as all bioavailable sources of mercury to the estuary are identified and their discharge reduced to the maximum extent possible, then eliminated, that the material already present in the system will gradually become buried and less bioavailable.  The result will be a slow reduction in mercury fish tissue levels.   



The U.S EPA (1998) suggests that the successful development of a TMDL requires information in six general areas: identification of a target, location of sources, quantification of the amount of reduction needed,  allocation of loads among sources, an implementation plan, and monitoring and evaluation to track results and demonstrate compliance.  Regional Board staff also believe that a seventh element, formation of a regional mercury taskforce, is needed to help guide the control effort.  Each element, including the associated scientific uncertainties and resources needed to resolve these, is briefly described below.



1.  Task force.  A regional mercury control strategy task force should be formed.  The Task Force should be composed of scientists, watershed stakeholder groups, and resource managers from both the Central Valley and San Francisco Bay area.  The nucleus of the Task Force could be the Cache Creek Mercury Group.  Purpose of the Task Force would be to advise Regional Board staff on the definition of an appropriate target, on the identification of sources and the allocation of loads, on developing the regional mercury control strategy, and on acting as a clearing house for mercury information. Regional Board staff will take the Task Force’s recommendations and develop the mercury TMDL Basin Plan amendment.  If the Task Force is unable to make recommendations in at timely fashion, the staff will develop the TMDL considering all information and advice available. Finally, the Task Force should make recommendations to the Regional Board, CALFED, and other entities on funding priorities.

 

2.  Target.  Purpose of the Cache Creek mercury TMDL is to reduce fish tissue mercury concentrations to levels that are safe for ingestion by humans and wildlife.    Several possible fish tissue mercury targets should be evaluated and one selected for incorporation into the TMDL.  Possible options are the identification of a fish tissue concentration that would fully protect both wildlife and human health.  An alternate target is the identification of a background Cache Creek fish tissue concentration in areas of the watershed uninfluenced by mining or other anthropogenic activities which enhance mercury bioavailability.  



Wildlife The U.S. Fish and Wildlife Service has identified Mergus merganser, the common merganser, as the wildlife species most likely at risk from elevated fish tissue mercury concentrations in Cache Creek (personal communication, Schwarzbach). The bird is known to breed in the Cache Creek basin and elevated mercury levels in its diet may cause reproductive impairment. Principal merganser prey items are small (3-7 inch) fish.  The U.S. Fish and Wildlife Service estimate that the  provisional “no and low effect  dietary concentrations” for the common merganser range between 0.1 and 0.3 ppm mercury fish wet weight (personal communication, Schwarzbach). Limited data exist in the basin for mercury concentrations in small fish.  Values collected in the lower basin range between 0.1 and 0.3 ppm (Morrison et al., 1998 Davis, 1998) and in Bear Creek in late summer between 0.3 and 1.75 ppm whole body wet weight (personal communication, Schwarzbach).  These values suggest that mergansers may presently experience reproductive impairment at some locations in the basin.  The safe concentration estimate of 0.1 ppm wet weight is based upon a three generation mallard feeding study (Heinz, 1979).  The safe value was calculated by dividing the lowest effect concentration by a factor of three.  The U.S. EPA (1997) in their Report to Congress used a similar safety factor to estimate no effect concentrations.  The Cache Creek wildlife target could be improved by completion of a mercury dietary study for a fish eating bird, such as a merganser, to verify the proposed no and low effect levels. The study should also evaluate seasonal changes in mercury concentraitons in feathers. The risk posed by mercury to wildlife could be further strengthened by conducting an egg-feather survey in Cache Creek and elsewhere around the Estuary to ascertain how mercury concentrations in eggs and feathers of fish eating birds compare to those documented to be toxic in the merganser feeding study.  Such studies are proposed in Table 3 1 as part of the basic scientific needs for completion of the TMDL implementation plan.  



Human Health The U.S. EPA (1995) presently recommends a mercury screening value of 0.6 ppm wet weight in fish fillet to protect human health. International studies of the human health effects of mercury exposure via fish consumption are underway in the Seychelles and Faroes Islands.  The reference level protective of human health may change as a result of these studies which are expected to be completed and analyzed within the next several years.  A better estimate of a safe mercury concentration to protect human health should be available upon completion of this work.



Limited mercury fish tissue data is available for Cache Creek.  Most of the data has been collected in the lower basin between the City of Woodland and the Settling Basin.  As noted previously, average mercury concentrations in predacious fish of a size consumed by people range between 0.2 and 0.9 ppm wet weight.  Staff of the California Office of Environmental Health Hazard Assessment (OEHHA) have evaluated this data and concluded that, while more information is needed, some of the concentrations appear elevated for human consumption (personal communication, Brodberg).  



A follow-up fish tissue study is needed.   The purpose of the study is two fold.  The first objective is to determine mercury concentrations in fish caught throughout the basin to better characterize the threat posed to human health and wildlife by the consumption of fish from Cache Creek.  The second objective is to establish statistically reliable baseline data to evaluate the effect of mercury remediation activity in the Basin.  The study should emphasize the seasonal collection of a variety of fish species at locations most likely used by people and wildlife.  The study should be coordinated with OEHHA, local offices of County Public Health, Fish and Game and U.S. Fish and Wildlife Service.  Resources are requested in Table 3 1 to collect the fish tissue data.  Funds are also requested for OEHHA to help organize the study and evaluate the data.



Baseline  No baseline fish tissue data is available for Cache Creek.  Efforts should be undertaken to establish such data at locations in the watershed unaffected by mining activity.  Possible locations for evaluation include Rayhouse, Fiske, Cole, Kelsey, Adobe, Scott and Middle Creeks.  One or more of these locations should be included in the fish tissue studies described above. The data would be evaluated to ascertain whether the baseline concentrations are lower than the concentrations necessary to protect human health and wildlife.  If so, the value might be considered an “anti-degradation” type of target.      



3.  Sources Two mercury source studies were conducted in the Cache Creek Basin.  The first was a loading study to determine the amount of total recoverable mercury exported from the watershed and the principal seasonal sources within the basin (Foe and Croyle, 1998).  The second was an invertebrate bioavailability study to determine the major locations in the basin where mercury was bioaccumulating in the aquatic food chain (Slotton et al., 1997b).  Both are briefly reviewed below to help identify the major mercury sources needing remediation.  



Loading Studies Studies conducted between 1996-98 determined that Cache Creek was a major source of estuarine mercury (Foe and Croyle, 1998).  Most of the mercury appeared to be transported on sediment particles.  A correlation was noted between total mercury concentration at Road 102 and flow immediately upstream at the Town of Yolo.  The relationship was employed to estimate bulk mercury loads.  The basin was estimated to have exported 980 kg of mercury during the wet 1995 water year.  Half of the metal appears to have been trapped by the Cache Creek Settling Basin while the remainder was exported to the Estuary.  In contrast, little to no mercury was predicted to be transported out of the Basin during dry years emphasizing the importance of winter runoff in the off site transport of mercury.  



Seasonal studies demonstrate three general loading patterns: summer irrigation season, winter non-storm runoff periods, and winter storm runoff events.  The irrigation season occurs during the six month period between April and October.  Mercury transport rates in the upper basin were on the order of 10-50 g/day with most of the metal coming from Clear Lake.  Probable source of the Clear Lake mercury is from the Sulfur Bank Mine, an EPA superfund site.  The winter non-storm period is the next most common event and occurs between November and March.  The only observations to date have been make during wet winters.  Mercury export rates were on the order of 100-1,000 g/day.  Much of the mercury appears to have originated from Benmore and Grizzly Creeks which are tributaries to the North Fork of Cache Creek.  Finally, storm runoff events were least common and occurred about 4-10 times per wet year.  All subbasins of Cache Creek exported significant amounts of mercury but the majority of the metal appeared to come from the Cache Creek canyon between the confluence of the North and South Forks but above Bear Creek.  The precise source(s) of the metal in the inaccessible canyon was not identified.  Sulfur Creek and Harley Gulch, sites with extensive abandoned mining activity, also exported large amounts of mercury.  Storm export rates were on the order of 5,000-100,000 g/day.  Resuspension of mercury contaminated sediment appears to be a major source of mercury during all three time periods.  Little dissolved and no methyl mercury data was collected.  These two forms of mercury may provide a better correlation with in situ bioavailability than the bulk mercury mineral loads measured in this study.  



Additional loading information is needed.  Emphasis should be on collecting seasonal information on dissolved and methyl mercury loads at key locations throughout the basin including several background sites and all major mercury mining sources.  Funding is requested for Cache Creek loading studies in Table 3 1.



Bioavailability studies In the spring of 1996 a one time benthic invertebrate survey was conducted in the upper Cache Creek basin to determine local mercury bioavailability (Slotton et al., 1997).  Representative benthic invertebrates were collected with a kick screen, sorted to taxa,  grouped according to trophic level, and analyzed for total mercury body burden.  All elevated invertebrate tissue burden samples were associated with drainage from known mercury mines or geothermal hot springs.  These include Sulfur and Davis Creeks, Harley Gulch, and Clear Lake.  No elevated mercury signal was observed in the North Fork of Cache Creek downstream of Benmore and Grizzly Creeks suggesting that these two non-mine impacted mercury enriched drainages might not be major sources of locally bioavailable mercury.  The conclusions of the bioavailability study also differ from the loading one in that Clear Lake is identified as a major source of bioavailable mercury in the upper watershed.  The loading study suggested that Clear Lake was only a major source of mercury during summer and on an annual basis did not account for much of the mercury transported in the basin.  The bioavailability data collected downstream of Clear Lake emphasize the need to better understand the forms and processes which mediate methyl mercury production and cycling in the Cache Creek aquatic food chain.



Additional information is needed on the correlation of mercury concentrations in water, sediment and invertebrate body burden levels.  Invertebrates are emphasized as they are more ubiquitous than fish and, being closer to the bottom of the food chain, should respond more rapidly to changes in bioavailable mercury than any other life form.  Also, in the Coast Range invertebrates often exhibit mercury concentrations very similar to small fish (personal communication, Slotton).  More data is needed to establish the relationship between invertebrate body burden levels and mercury concentration in larger fish.   Intensive seasonal monitoring of water and sediment coupled with changes in invertebrate body burden levels should be conducted at key locations in the watershed.  The sediment sampling should determine flux rates of dissolved inorganic and methyl mercury from the sediment.  The water, sediment and invertebrate studies should be closely coordinated with the fish tissue sampling effort.  The purpose is twofold.  First, establish baseline seasonal invertebrate bioavailability data for the watershed so that changes in mercury cycling may be more readily determined once remediation is undertaken.  Second, by intensively sampling water/sediment and invertebrates, better identify the times, locations and mercury forms most important in the formation and movement of methyl mercury up the aquatic food chain.  This information will be essential to quantify the amount of load reduction needed at different sources.  Funding is requested for water, sediment and invertebrate sampling in Table 3 1.



Site Remediation studies  As noted above, Sulfur Creek, Harley Gulch, and Clear Lake have been identified as major sources of total and bioavailable mercury.  All three watersheds have abandoned mercury mines.  In addition, Sulfur Creek has active geothermal activity which may also contribute mercury.  Site remediation feasibility studies should be undertaken in Sulfur Creek and Harley Gulch to identify the major sources of the bioavailable mercury and the most practical, cost effective control methods which will insure that the TMDL goals for the site are met. Control efforts for evaluation may include runoff and waste material isolation studies, natural revegetation, waste rock removal and infiltration evaluations.  



Sulphur Bank Mine is the likely source of the mercury in Clear Lake.  The mine is an active U.S. EPA superfund site. Downstream load reduction requirements should be coordinated with the superfund cleanup activities to ensure that the beneficial uses of both Clear Lake and the downstream watershed are protected.  Funding for Cache Creek site remediation feasibility studies are requested in Table 3 1 .  No funding is suggested for Sulphur Bank Mine as the site has been selected as a U.S. EPA superfund site and the cost of remediation will be paid for by the Federal Government.



4.  Quantification of the Amount of Load Reduction Needed  The key weakness in the development of this TMDL is our present lack of understanding about the relationship between inorganic mercury concentrations in water/sediment and methyl mercury concentrations in invertebrate and fish tissue.  However, it is anticipated that detailed information about mercury concentrations in the water column from upstream transport and from in situ sediment fluxing coupled with changes in invertebrate and fish tissue concentration will help establish such a relationship.  This information will be used to determine how much reduction in the various forms of mercury are needed downstream of each source.  No implementation plan should be incorporated into the Regional Board=s Basin Plan until these relationships are established.



5.  Implementation The Regional Board committed to adoption of a mercury TMDL implementation plan by the year 2005.  While discussion of the contents of the implementation plan are premature, several factors are worth noting.  First, as noted throughout the discussion, the development of the plan will require significant directed research.  All research results should be reviewed by the Mercury Task Force and recommendations made to Regional Board staff prior to commencing implementation. The recommendations should include an evaluation of the scientific defensibility of the research conclusions and the likelihood of success should the implementation plan be incorporated into the Basin Plan and remediation control activity undertaken. Second, the plan will include a time schedule and recommendations on how to fund implementation.  This may include a discussion of developing APollution Trading@ opportunities whereby Central Valley and Bay Area Dischargers are allowed to fund more cost effective non point source cleanup projects in Cache Creek and elsewhere in lieu of less effective abatement actions at their own facilities.  Third, while the mine remediation feasibility studies have not yet been undertaken, it is likely that one of the conclusions will be that some of the principal sources of bioavailable mercury are from sites where the owners have insufficient resources to carry out the cleanup.  So, in the interim, the State of California should pursue federal AGood Samaritan@ legislation or identify some other legally defensible mechanism to minimize State liability and insure that public funds can be used for mercury control efforts wherever they are most cost effective.  Finally, it is estimated that all the studies outlined above can be completed within 2.5 years of their being initiated. The mercury Task Force should be allowed an additional six months to evaluate the study results and make recommendations to Regional Board staff on load allocations and an implentation plan. It should take an additional half a year for Regional Board staff to evaluate the data, all recommendations and develop a TMDL for insertion into the Basin Plan.



6.  Monitoring and Evaluation Significant monitoring will be required once the TMDL is implemented and site remediation is undertaken.  It is predicted that methyl mercury concentrations in invertebrates close to the sources should decrease most rapidly (within a year or so of the completion of remediation).  Concentrations in large fish and higher trophic level invertebrates more distant from the source will changes more slowly.  If significant reduction in invertebrate body burden levels are not measured in a timely fashion close to the sources then further remediation or other adaptive management measures should be considered.  The TMDL will be considered successful and will be terminated only when mean small and large fish tissue concentrations in the Basin reach the adopted target level.



7.  Other Studies Needed As previously mentioned, there are other major sources of mercury to the Sacramento-San Joaquin Delta Estuary besides Cache Creek.  These include runoff from the historic placer gold fields in the Sierra Nevadas and runoff from other mercury producing areas in the Coast Range.  Off site movement of this material has contributed to elevated mercury levels in sediment and biota in the Estuary and to the posting of health advisories warning the public to limit consumption of large striped bass and shark.  The strategic plan described above is a pilot TMDL with the initial emphasis being on determining mercury bioavailability and mine remediation feasibility studies in Cache Creek.  The anticipation is that the information gained by intensively studying one watershed will result in the identification of cost effective solutions which can be employed elsewhere.  However, in the interim, some directed studies will be needed outside of Cache Creek.  Each area is briefly described below.  



(A) Source identification.  Mercury mass load studies (total recoverable, dissolved and methy mercury) should continue in the Central Valley with an emphasis on watersheds where no data are available.  These should include the San Joaquin, Mokelumne, and Cosumnes Rivers.  Detailed follow up studies should be undertaken in watersheds where the initial studies demonstrate that major sources of mercury come from.  Follow up studies should include an assessment of inter-annual variability and the precise locations of all the major mercury sources within each watershed.  The studies should also include assessments of the load contributions from major NPDES, and storm water discharges and atmospheric input.  The mass load work should be accompanied by biological surveys to identify locations with enhanced food chain mercury bioavailability.  Funding for such loading studies are requested in Table 3 1.  



(B) Public Health Mercury fish tissue studies should continue in the Delta.  Studies should be designed and carried out in coordination with the Office of Environmental Health Hazard Assessment, Department of Health Services, and Fish and Game. The primary purpose is to establish the range of mercury in fish tissue in the Estuary to assess the public risk posed by their consumption.  A secondary objective is to establish baseline conditions to evaluate the future success of upstream remediation activities.



(C) Bioavailability Studies Directed research should be undertaken to better understand mercury cycling in the Central Valley and Estuary.  Research emphasis should be on evaluating the relative bioavailability of the different sources of mercuric material moving into the Estuary in comparison with concentrations already present and available in sediment porewater.  At a minimum these should include an evaluation of inputs from the Cache Creek drainage in the Coast Range, Sierra Nevada Mountains and municipal, industrial, and storm water discharges.  The studies should also include an evaluation of the importance of the remobilization of mercury from sediment by natural fluxing and release during dredging, disposal of dredge material on island levees, and creation of shallow water habitat.  The ultimate objective of this directed research is to provide resource managers with recommendations on how to minimize mercury bioaccumulation in the Central Valley, Delta and San Francisco Bay.











�E.  An estimate of the total cost to implement the cleanup plan.



An estimate of the costs to develop the information necessary to implement the TMDL are provided in Table 3 1 below.  It is impossible until this information is obtained to estimate the actual cost of implenting the mercury TMDL.  It should also be noted that while there are costs to implementing this plan there are also benefits.  Currently, beneficial uses are being impacted by high concentrations of mercury in Bay and Delta fish.  These concentrations have lead to a human health advisory on consuming fish but probably also impact other higher trophic level organisms, such as mammals and birds that have a much higher fish consumption rate than humans, as well as possibly the fish themselves.  The beneficial uses that are impacted are SPORTFISHING (COMM),  ESTUARINE HABITAT (EST), WATER CONTACT RECREATION (REC1), NONCONTACT WATER RECREATION (REC2) and probably WILDLIFE (WILD).  Implementation of this plan would lower mercury concentrations in fish and minimize or eliminate the impacts on beneficial uses.  For a more thorough description of the benefits to restoring beneficial uses see  Appendix A.   



�

Table 3 1.  Estimate of cost to collect information to develop a mercury control strategy.



�



Task		Cost



�



TARGET

		Fish eating bird (merganser) study	200,000

			Egg study	60,000

		Coordination with OEHHA	75,000

			Total	410,000

				335,000

MERCURY MONITORING IN CACHE CK (per yr)	

		Methyl mercury sediment flux studies                            200,000 

		Water, invertebrate and fish tissue work	200,000

		Mercury Mass Loading Studies		160,000

			Multi-year Total	1,120,000



MINE REMEDIATION FEASIBILITY STUDIES 	150,000





ESTUARINE MERCURY MONITORING STUDIES (per yr)

		Source Identification		100,000

		Fish Tissue studies (wildlife and human health)	150,000

		Bioavailability		500,000

			Multi-year Total	1,500,000



			Grand Total	3,180,000

				3,105,000



�









�





F.  An estimate of recoverable costs from potential dischargers  



No cost recovery possible.



G.  A two year expenditure schedule identifying funds to implement the plans that are not recoverable from potential dischargers. 



No fund sources have been identified at this time.Several potential sources of funding may be available.  First, Clean Water Act 104(b)(3), 106 (g), and 319(h) grants have been used in the past by Regional Board’s to address such issues.  Second, the Sacramento River Toxic Pollutant Control Program may have fiscal year 1998 and 1999 appropriation money available for mercury work.  Finally, CALFED has indicated an interest in funding mercury work and asked the Regional Board in cooperation with Fish and Game to develop a mercury proposal.  CALFED has not yet decided whether to fund the work.





�San Joaquin River Dissolved Oxygen Cleanup Plan



Background 



Low dissolved oxygen concentrations in the San Joaquin River in the vicinity of the City of Stockton has been identified in Part II of the cleanup plan as constituting a candidate BPTCP hot spot.  In January 1998 the Central Valley Regional Water Quality Control Board (Regional Board) adopted a revised 303(d) list which identified low dissolved oxygen levels in the lower San Joaquin River (“Delta waterways”) as a high priority problem and committed to developing a waste load allocation (TMDL) by the year 2011. The purpose of the Bay Protection Plan is to develop a strategy to collect the information necessary to implement the TMDL. 



The San Joaquin River in the vicinity of the Stockton Regional Wastewater Control Facility (RWCF) near the City of Stockton annually experiences violations of the 5.0 and 6.0 mg/l dissolved oxygen standard�.  Violations are variable in time but usually occur over a ten mile River reach between June and November.  Dissolved oxygen concentrations in the mainstem River are often less than can be chronically below the water quality objective and can reach below 2.5 mg/l.  



In 1978 the Board adopted more stringent biochemical oxygen demand (BOD) and total suspended solid (TSS) effluent limits for the Stockton Regional Wastewater Control Facility (RWCF) with the intent of reducing or eliminating the low dissolved oxygen conditions in the San Joaquin River.  The plant has constructed the necessary additional treatment facilities and has complied with the more stringent effluent limitations.  Despite the Cities best efforts, the low dissolved oxygen conditions persist.



The City completed a river model (Schanz and Chen, 1993) assessing the impact of the Stockton RWCF on receiving water quality.  Water quality parameters considered included TSS, BOD, ammonia, nitrate and dissolved oxygen.  The model suggested that: (1) low dissolved oxygen conditions occur in the fall and spring due to a high mass loading of BOD and ammonia, (2) the current Stockton RWCF contributions are a significant portion of the oxygen demand of the River during critical low dissolved oxygen periods, (3) addition of activated sludge/nitrification units to provide a carbonaceous biochemical oxygen demand (CBOD) of 5 mg/l and ammonia of 0.5 mg/l would increase dissolved oxygen levels in the River at the station most proxicmate to the RWCF from 2.5 to 3.0 mg/l during critical periods, and (4) the San Joaquin River would not meet the receiving water dissolved oxygen standards even if the entire discharge from the Stockton RWCF were eliminated from the River.



Taking these facts into consideration, the Board adopted a stricter permit in 1994 requiring the Stockton RWCF to further reduce CBOD and ammonia concentrations.  Stockton appealed the permit to the State Board on a variety of grounds including that hydraulic conditions had changed in the River since the Board had considered the permit.  The State Board remanded the permit back to the Regional Board for consideration of new Delta flow standards.



In the interim the Stockton RWCF has completed a new refined the dissolved oxygen model for the River (Chen and Tsai, 1997).  The model suggests that the principal factors controlling in-stream oxygen concentration are temperature, flow, upstream algal production, sediment oxygen demand (SOD), and discharge from the Stockton RWCF.  Obviously, only one of these factors is within the ability of the Stockton RWCF to control.  Solutions to the dissolved oxygen problem will require a more holistic watershed approach.  Each factor is described briefly below.



Dissolved oxygen problems are most acute at high temperature in the San Joaquin River in late summer and early fall.  Temperature is important because the oxygen carrying capacity of water decreases with increasing temperature while biotic respiration rates increase.  Water temperature is controlled by air temperature and reservoir releases.



Flow of the San Joaquin River at Stockton is regulated by upstream reservoir releases and pumping at the state and federal pumping facilities at Tracy.  Net flows at the City of Stockton are often zero or negative in late summer.  The lowest dissolved oxygen levels in the River occur after during prolonged periods of no net flow.



Algal blooms occasionally develop in the faster moving shallow upper River and are carried down past the City to the deeper slower moving deep- water ship channel.  Respiration exceeds photosynthesis here resulting in net oxygen deficits.  Upstream algal blooms are controlled by turbidity and nutrient inputs from other NPDES dischargers, the dairy industry, erosion, stormwater runoff, and agricultural inputs.



Finally, the new model identified discharge from the Stockton RWCF as contributing to the dissolved oxygen problem.  The model indicates that improvements in effluent quality would increase dissolved oxygen levels in the River during critical periods.  However, the model confirmed that exceedance of the dissolved oxygen water quality objective would persist if the entire discharge of the Stockton RWCF were removed from the River. The City of Stockton has expressed the concern that the estimated costs for the additioanl treatment are disproportionate to the benefits and that more cost-effective improvents in dissolved oxygen levels are possible.



Adult San Joaquin fall run chinook salmon migrate up river between September and December to spawn in the Merced, Tuolumne, and Stanislaus Rivers (Mills and Fisher, 1994).  The Basin Plan dissolved oxygen water quality objective was increased from 5.0 to 6.0 mg/l between 1 September and 30 November to aid in upstream migration.  The San Joaquin population has experienced severe declines and is considered a ‘species of concern’ by the U.S. Fish and Wildlife Service.  Low dissolved oxygen may act as a barrier preventing upstream spawning migration.  Also, low dissolved oxygen can kill or stress other aquatic organisms present in this portion of the Delta.  



In conclusion, the San Joaquin River in the vicinity of the Stockton RWCF near the City of Stockton annually experiences  dissolved oxygen concentrations below the Basin Plan water quality objective in late summer and fall.  A model has been developed which identifies river flow and temperature, upstream algal blooms, SOD, and discharge from the Stockton RWCF as controlling variables.  Only the latter variable is within the ability of the plant to influence.  Fall run chinook salmon migrate upstream during this critical time period.



A.  Areal Extent 



The areal extent of the water quality exceedance is variable but may in some years be as much as 10 miles of mainstem River.  The temporal extent is also variable but can be for as long as 4 months.  Dissolved oxygen concentrations are often less than 2.5 mg/l in the mainstem River.



B.  Sources 



A computer model developed for the Stockton RWCF identified ammonia and BOD as the primary cause of the low dissolved oxygen concentration.  The sources are discharges from the Stockton RWCF and surrounding point and non point source discharges.  River flow and water temperature were identified as two other variables strongly influencing oxygen concentrations.  



C.  Summary of Actions 



Low dissolved oxygen levels around the Stockton RWCF near the City of Stockton in late summer and fall are a well known problem.  In 1978 the Regional Board adopted more stringent effluent limits which the RWCF met but these did not correct the in-stream problem.  A model developed for the Stockton RWCF suggested that further decreases in effluent BOD and ammonia would improve in-stream dissolved oxygen concentrations during critical periods but would not completely correct the problem.  In 1994 the Regional Board further tightened BOD and ammonia permit limits to protect water quality.  The permit was appealed to State Board because River hydrology had changed since the permit was adopted.  State Board remanded the permit back to the Regional Board to reevaluate the modeling based upon new Delta flow conditions.  In the interim, the Stockton RWCF installed a gauge at their discharge point to measure River flow and refined their computer model.  The model concluded that the primary factors controlling dissolved oxygen concentration in the critical late summer and fall period were River flow and temperature, upstream algal blooms, SOD, and discharge from the Stockton RWCF.  The model also made a preliminary evaluation of placing aerators in the River during critical periods.  The results appeared promising.  Finally, simulations were run coupling the dissolved oxygen and the San Joaquin River daily input-output model should be run.  The results suggested that it may be possible by coupling the two models to predict exceedances of the Basin Plan dissolved oxygen standard about two weeks in advance.  This could be valuable in that it raises the possibility of being able to conduct “real time management” to aid in correcting the problem.



D.  Assessment of Actions Required 



In January 1998 the Central Valley Regional Board adopted a revised 303(d) list which identified low dissolved oxygen levels in the San Joaquin River  Delta Waterways near Stockton as a high priority impairment.  The goal of the TMDL is to ensure that the San Joaquin River achieves full compliance with the Basin Plan Water Quality Objective for dissolved oxygen.  To meet this objective, the Central Valley Regional Board intends to develop a strategy for collecting the information necessary to develop a TMDL. 



According to the U.S. EPA (1998), “the goal of the TMDL is the attainment of water quality standards.  A TMDL is a written quantitative assessment of water quality problems and the contributing pollutant sources.  It specifies the amount of reduction needed to meet water quality standards, allocates load reductions among sources... and provides the basis for taking actions to restore a water body”. 



The U.S. EPA (1998) suggests that the successful development of a TMDL requires information in six general areas: identification of a target, location of sources, quantification of the amount of reduction needed, allocation of loads among sources, an implementation plan and monitoring and evaluation to track results and compliance.  Regional Board staff also believe that a seventh element, the formation of a Steering Committee, is needed to help guide the control effort.  Each of the elements are described briefly below.   



Steering Committee.   The Steering Committee shall be composed of  representatives from the Stockton RWCF, upstream and adjacent NPDES dischargers, the dairy industry, irrigated agriculture, the environmental community, and state and federal resource agencies.  A facilitator/coordinator will be needed to conduct the Steering Committee meetings.  A cost estimate for this function is shown in Table 32.  The primary role of the Steering Committee will be to establish a Technical Advisory Committee, determine other stakeholders who should be participants on the Steering Committee, review recommendations of the Technical Advisory Committee on what special studies should be performed, how the load reductions should be allocated, and the time schedule and strategy for implementing the TMDL.  The Steering Committee will also be responsible for developing a financial plan to secure the funding for collecting the information needed to implement the TMDL.



The responsibilities of the Technical Advisory Committee will be to identify information needs, determine and prioritize special funding needs, recommend load allocations, direct and assist in the review of the Stockton RWCF model, collate and analyze existing data, conduct special studies, critique special study and data analysis results, establish a common data bank, develop cost estimates, draft implementation and monitoring plans, review monitoring data and advise on effectiveness of the implementation plan.  Regional Board staff will make final recommendations to the Board about load allocations and the TMDL implementation.If it appears likely that the Steering and Technical Advisory Committees will be unable to make recommendations in a timely fashion, then staff will develop the load allocation and TMDL implementation plan in the absence of this information.



Target.   The target of the TMDL is attainment of the Basin Plan dissolved oxygen water quality objective in the lower San Joaquin River.  The dissolved oxygen objective for the time period of 

1 September through 30 November is 6.0 mg/l and at all other times is 5.0 mg/l.



Sources and Causes.  The Stockton RWCF dissolved oxygen model identified the following factors as the cause of the low dissolved oxygen levels: upstream and adjacent algal blooms, SOD, river flow, discharge from the Stockton RWCF and temperature.  It is felt that there is a need for independent validation of the Stockton RWCF dissolved oxygen model.  U.S. EPA has committed resources through Tetra Tech to do so.  Model evaluation should occur after input has been obtained from both the Steering and Technical Advisory Committees.  If  validation shows that the model is reliable and that its initial findings are accurate, then the actions listed below are recommended.



Summarize and Compile Data.  Collate all pertinent background data on the principle factors which contribute to the dissolved oxygen problem. These include information on all upstream and adjacent point and non-point source BOD and nutrient loads as well as all information on historical dissolved oxygen patterns in the San Joaquin River and changes in fisheries resources that may have been caused by the problem.  All information gaps should be identified.  Funds necessary for this task are shown in Table 3 2.  



Determine BOD and Nutrient Sources.  Collect all additional nutrient and BOD data needed to fill information gaps identified above.  This will probably include additional studies on loadings from both local and upstream point and non-point source discharges.  In addition, feasibility studies should be undertaken to evaluate the cost and efficacy of load reductions at the most important sources.  Funding for this task is identified in Table 3 2. 



Determine Sources and Causes of  SOD.  The Steering and Technical Advisory Committees will conduct investigations to determine the sources and causes of SOD.  Also, feasibility studies will be undertaken to identify the most effective solutions for controlling SOD.  Funds necessary for this task are shown in Table 3 2. 



Evaluate Engineered Solutions.  The TMDL strategy should include evaluations of creative engineered solutions.  At a minimum, the Steering and Technical Advisory Committees should evaluate the feasibility of river aeration and changes in San Joaquin River hydrology.  Evaluations of river hydrology may include several options. One is real time management of flows at the head of Old River during critical periods.  A second option might be pumping water south through the Delta Mendota Canal for release down Newman Wasteway to augment base flows in the lower San Joaquin River during critical periods.  Either option might be significantly enhanced by linking the  continuous monitoring data (flow, salinity, temperature, dissolved oxygen and pH) presently collected in the San Joaquin River with measurements of nutrients, and chlorophyll to determine sources and timing of high organic loads so that the head of Old River barrier can be operated in an adaptive management framework (Jones and Stokes Associates, 1998).  A cost estimate for evaluating these options is shown in Table 3 2. 



Amount of Load Reduction Needed.  The load reduction needed is the difference between  the load that would fulfill the Basin Plan Water Quality Objective for dissolved oxygen and the load that causes the dissolved oxygen concentrations presently measured in the main channel of the River. 



Allocation of Loads Among Sources.  The Steering and Technical Advisory Committees will make recommendations on load allocations to Regional Board staff after considering the following: importance of source, cost of correction per unit of dissolved oxygen increase obtained and probability of success of the action.  The Steering and Technical Advisory Committees may also consider creative solutions such as funding aeration or hydrologic changes or the development of non-point source management practices.  These are suggested as methods for assuring a contribution from other responsible parties who can make no load reductions.  Finally, the load allocation process will include a safety factor to account for population growth in the Basin during the next 30 years.



Implementation Plan.  While a full discussion of the implementation plan is premature, several facts are worth noting.  First, the Steering and Technical Advisory Committees will make recommendations on load reduction allocations and the schedule and funding for implementing the TMDL. Regional Board staff will review these recommendations and propose a dissolved oxygen TMDL to the Board.  It is anticipated that Regional Board staff will need about 6 months to review the recommendations and prepare the paperwork for the Basin Plan amendment.  Second, the Basin Plan amendment will include load reduction allocations and a time schedule for meeting them.  The reductions may necessitate revisions of NPDES permits and development and enforcement of management practices in the agriculture community.  



It is anticipated that the TMDL will take three years to develop once funding has been secured.  In the interim, the Regional Board will be draft new and revising existing NPDES permits for discharge to the lower San Joaquin River and South Delta.  The Clean Water Act requires that NPDES permits contain effluent limits fully protective of receiving water quality, so any permits for discharges to impaired water bodies must contain stringent effluent limits.  Where dischargers are a significant contributor to the River’s dissolved oxygen problem, improvements in effluent quality may be required prior to completion of the TMDL.  For new and expanded discharges, staff will recommend on a case-by-case basis stringent effluent limits to ensure no increase in oxygen demand to the South Delta.  The time schedules for implementation of any stricter effluent limits may take into account the TMDL process.  However, load reductions from existing dischargers will not be required if satisfactory progress is being made on TMDL development unless it is clear before the  process has been completed that the specific load reduction would be required even under the TMDL.  It will be assumed that satisfactory progress is being made if the majority of studies to determine load allocations are underway by December 1999 and, it appears likely, that the Steering Committee will recommend a TMDL implementation plan, including load allocations to Regional Board staff by the year 2002.



Monitoring and Reevaluation.  The implementation plan will include monitoring.  The purpose of monitoring is to verify compliance with the Basin Plan Dissolved Oxygen Objective.  If monitoring demonstrates that the Water Quality Objective is not being met, then additional load reductions will be required.  These new load reductions will be implemented after consultation with the Steering and Technical Advisory Committees.  An estimate of funds necessary for monitoring is shown in Table 3 2.



E.  An Estimate of the Total Cost to Develop the TMDL 



A cost estimate for developing the TMDL is provided in Table 3 2. Although there are costs to implement this plan there are also benefits.  Currently, beneficial uses are being impacted by the low dissolved oxygen levels in the South Delta.  The beneficial uses that are being impacted are ESTUARINE HABITAT (EST) and SPORT FISHING (RECI).  Implementation of the plan would increase dissolved oxygen concentrations and minimize or eliminate the impact on beneficial uses. For a more thorough description of the benefits to restoring beneficial uses see Appendix A.

�Table 3.	Cost estimates for developing a dissolved oxygen TMDL in the 			lower San Joaquin River and an estimate of the time required to 		complete each task.



Task�Cost�Years from date funds available��Steering Committee

     Facilitator/Coordinator�

$  12,0001� as long as required��Problem Statement

      Summarize and compile data �

$  50,000�

0.5 ��Source Analysis

     Validate D.O. Model

     Determine BOD and nutrient sources

          Evaluate feasibility of control options

     Determine sediment contribution

          Evaluate feasibility of control options

     Evaluate engineered solutions�

$  30,000

$ 200,000

$  50,000

$ 200,000

$  50,000

$  80,000�

0.5 

2.0



2.0



2.0��Implementation Plan

     TMDL for Regional Board consideration�

--�

2.5��Monitoring/Reevaluation

     Monitoring to evaluate load reductions�

$  20,0001�annually after TMDL adopted��

1: per year 





F.  An Estimate of Recoverable Costs from Potential Dischargers   



No immediate funds are available from the discharge community to develop the TMDL.  However, once the load reductions are allocated, then the responsible parties will be required to assume the costs of implementation.



G.  Two Year Expenditure Schedule Identifying Funds to Implement the Plan that are Not Recoverable from Potential Dischargers. 



No funding identified at this time.Clean Water Act 104(b)(3), 106(g), and 319(h) grants are potential sources of funding and have been used in the past by Regional Boards to address such issues.  CALFED may also be a source of funding.



�
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�Appendix A

Beneficial Effects of Remediation

Beneficial�effect�Values quantifying these beneficial effects�Beneficial use affected��Lower toxicity in planktonic and benthic organisms�Greater survival of organisms in toxicity tests.�MAR, EST��Undegraded benthic community�Species diversity and abundance characteristic of undegraded conditions.�MAR, EST��Lower concentrations of pollutants in water �Water column chemical concentration that will not contribute to possible human health impacts.�MIGR, SPWN, EST, MAR, REC 1, REC 2��Lower concentrations of pollutants in fish and shellfish tissue�Lower tissue concentrations of chemicals that could contribute to possible human health and ecological impacts.�MAR, EST, REC 1, COMM ��Area can be used for sport and commercial fishing. �Anglers catch more fish.   Impact on catches and net revenues of fishing operations increase.�REC 1, COMM��Area can be used for shellfish harvesting or aquaculture�Jobs and production generated by these activities increase.  Net revenues from these activities are enhanced.�SHELL, AQUA��Improved conditions for seabirds and other predators�Increase in populations.  Value to public of more abundant wildlife.�WILD, MIGR, RARE��More abundant fish populations�Increase in populations.  Value to public of more abundant wildlife.�MAR, EST��Commercial catches increase�Impact on catches and net revenues of fishing operations.�COMM��Recreational catches increase, more opportunities for angling�Increased  catches and recreational visitor-days. �REC 1��Improved ecosystem conditions  �Species diversity and abundance characteristic of undegraded conditions.  �EST, MAR��Improved aesthetics�Value to public of improved aesthetics.   In some cases, estimates of the value to the public of improved conditions may be available from surveys.  �REC 2��More abundant wildlife, more opportunities for wildlife viewing�Impact on wildlife populations.  Impact on recreational visitor-days.�MAR, WILD, RARE, REC 2��
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Background 



Name of Proponent:  State Water Resources Control Board                                                                                           



Address and Phone Number of Proponent:  Division of Water Quality                                                                          

P.O. Box 944213, Sacramento, CA 94244-2130 (916) 657-1125

 

3.    Date Checklist Submitted:  30 December 1998



4.     Agency Requiring Checklist:  Resources Agency



5.      Name of Proposal, if Applicable:  Draft Central Valley Region  Board Toxic  Hot Spot  Cleanup Plan

 

Environmental Impacts                                                       

(Explanations are included on attached sheets).
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Potentially Significant Impact�Potentially Significant Unless Mitigation Incorporated�



Less Than Significant Impact�





No Impact��I.      LAND USE AND PLANNING.  



Would the proposal:  



Conflict with general plan designation or zoning?
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[X]��Conflict with applicable environmental plans or policies adopted by agencies with jurisdiction over the project?

�[  ]�[  ]�[  ]�[X]��Be incompatible with existing land use in the vicinity?

�[  ]�[  ]�[  ]�[X]��Affect agriculture resources or operations (e.g. impacts to soils or  farmlands or impacts from incompatible land uses)?

�[  ]�[  ]�[  ]�[X]��Disrupt or divide the physical arrangement of an established community (including a low- income or minority community)?

�[  ]�[  ]�[  ]�[X]��

POPULATION AND HOUSING. 



         Would the proposal: 



Cumulatively exceed official regional or local population projections?

�
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[X]��Induce substantial growth in an area either directly or indirectly (e.g., through projects in an undeveloped area or extension of major infrastructure)?

�[  ]�[  ]�[  ]�[X]��Displace existing housing especially affordable housing?

�[  ]�[  ]�[  ]�[X]��





GEOLOGIC PROBLEMS 



         Would the proposal result in or expose people 

          to potential impacts involving: 



Fault rupture? 

�
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[X]��Seismic ground shaking? 

�[  ]�[  ]�[  ]�[X]��Seismic ground failure, including liquefaction?

�[  ]�[  ]�[  ]�[X]��Seiche, tsunami, or volcanic hazard?

�[  ]�[  ]�[  ]�[X]��Landslides or mudflows?

�[  ]�[  ]�[  ]�[X]��Erosion, changes in topography or unstable soil conditions from excavation, grading or fill? 

�[  ]�[  ]�[  ]�[X]��Subsidence of the land? 

�[  ]�[  ]�[  ]�[X]��Expansive soils?

�[  ]�[  ]�[  ]�[X]��Unique geologic or physical features?



�[  ]�[  ]�[  ]�[X]��WATER 



         Would the proposal result in:  



Changes in absorption rates, drainage patterns, or the rate and amount of surface runoff? 

�
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[X]��Exposure of people or property to water related hazards such as flooding? 

�[  ]�[  ]�[  ]�[X]��Discharge into surface water or other alteration of surface water quality (e.g. temperature, dissolved oxygen or turbidity)?

�[  ]�[  ]�[  ]�[X]��Changes in the amount of surface water in any water body? 

�[  ]�[  ]�[  ]�[X]��Changes in currents or the course or direction of surface water movements?

�[  ]�[  ]�[  ]�[X]��Change in the quantity of ground waters, either through direct additions or withdrawals, or through interception of an aquifer by cuts or excavations or through substantial loss of ground water recharge capability? 

�[  ]�[  ]�[  ]�[X]��Altered direction or rate of flow of ground water? 

�[  ]�[  ]�[  ]�[X]��Impacts to ground water quality?

�[  ]�[  ]�[  ]�[X]��

Substantial reduction in the amount of ground water otherwise available for public water supplies?

�

[  ]�

[  ]�

[  ]�

[X]��AIR QUALITY 



         Would the proposal: 



Violate any air quality standard or contribute to an existing or projected air quality violation? 
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[X]��Expose sensitive receptors to pollutants?

 �[  ]�[  ]�[  ]�[X]��Alter air movement, moisture, or temperature, or cause any change in climate? 

�[  ]�[  ]�[  ]�[X]��Create objectionable odors? 

�[  ]�[  ]�[  ]�[X]��TRANSPORTATION/CIRCULATION 	

        Would the proposal result in:  



Increased vehicle trips or traffic congestion?  

�
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[  ]�







[X]��Hazards to safety from design features (e.g. farm equipment)?

 �[  ]�[  ]�[  ]�[X]��Inadequate emergency access or access to nearby uses?

 �[  ]�[  ]�[  ]�[X]��Insufficient parking capacity on- site or off- site?

�[  ]�[  ]�[  ]�[X]��Hazards or barriers for pedestrians or bicyclists? 

�[  ]�[  ]�[  ]�[X]��Rail, waterborne or air traffic impacts? 

�[  ]�[  ]�[  ]�[X]��Conflicts with adopted policies supporting transportation (e.g., bus turnouts, bicyclists racks)? 

�[  ]�[  ]�[  ]�[X]��BIOLOGICAL RESOURCES 



        Would the proposal result in impacts to: 



Endangered, threatened or rare species or their habitats (including but not limited to plants, fish, insects, animals, and birds)? 
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[ X]��Locally designated species?

 �[  ]�[  ]�[  ]�[X]��Locally designated natural communities (e.g. oak forest, coastal habitat, etc.)? 

�[  ]�[  ]�[  ]�[ X]��Wetland habitat (e.g. marsh, riparian and vernal pool)? 

�[  ]�[  ]�[  ]�[ X]��Wildlife dispersal or migration corridors? 

�[  ]�[  ]�[   ]�[X]��ENERGY AND MINERAL RESOURCES 



         Would the proposal:  



Conflict with adopted energy conservation plans?  
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[  ]�







[X]��Use non- renewable resources in a wasteful and inefficient manner?

�[  ]�[  ]�[  ]�[X]��Result in the loss of availability of a known mineral resource that would be of future value to the region and the residents of the State?

�[  ]�[  ]�[  ]�[X]��HAZARDS 



Would the proposal involve:  



A risk of accidental explosion or release of hazardous substances (including, but not limited to:  oil, pesticides, chemicals or radiation)? 
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[X]��Possible interference with an emergency response plan or emergency evacuation plan? 

�[  ]�[  ]�[  ]�[X]��The creation of any health hazard or potential health hazard?

�[  ]�[  ]�[  ]�[X]��Exposure of people to existing sources of potential health hazards?

�[  ]�[  ]�[  ]�[X]��Increased fire hazard in areas with flammable brush, grass, or trees?

�[  ]�[  ]�[  ]�[X]��NOISE 



        Would the proposal result in:  



Increases in existing noise levels?  
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[X]��Exposure of people to severe noise levels?

�[  ]�[  ]�[  ]�[X]��PUBLIC SERVICES   

 

 Would the proposal have an effect upon or result in a need for new or altered government services in any of the following areas:  



Fire protection?  
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[X]��Police protection?

�[  ]�[  ]�[  ]�[X]��Schools?

�[  ]�[  ]�[  ]�[X]��Maintenance of public facilities, including 

Based on  the above evaluation the proposed Central Valley Regional Board Bay Protection Cleanup Plan will not have a significant adverse effect on the environment. 

roads?

�[  ]�[  ]�[  ]�[X]��Other governmental services?

�[  ]�[  ]�[  ]�[X]��UTILITIES AND SERVICE SYSTEMS  



Would the proposal result in a need for new systems or supplies or substantial alterations to the following utilities: 



Power or natural gas?  
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[X]��Communications systems?

�[  ]�[  ]�[  ]�[X]��Local or regional water treatment or distribution facilities?

�[  ]�[  ]�[  ]�[X]��Sewer or septic tanks?

�[  ]�[  ]�[  ]�[X]��Storm water drainage? 

�[  ]�[  ]�[  ]�[X]��Solid waste disposal?

�[  ]�[  ]�[  ]�[X]��Local or regional water supplies? 

�[  ]�[  ]�[  ]�[X]��AESTHETICS



Would the proposal:  



Affect a scenic vista or scenic highway?  
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[  ]�







[X]��Have a demonstrable negative aesthetic effect?

�[  ]�[  ]�[  ]�[X]��Create light or glare?

�[  ]�[  ]�[  ]�[X]��CULTURAL RESOURCES 



Would the proposal:  



Disturb paleontological resources? 
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[X]��Disturb archaeological resources?

�[  ]�[  ]�[  ]�[X]��Affect historical resources?

�[  ]�[  ]�[  ]�[X]��Have the potential to cause a physical change which would affect unique ethnic cultural values?

�[  ]�[  ]�[  ]�[X]��Restrict existing religious or sacred uses within the potential impact area?

�[  ]�[  ]�[  ]�[X]��RECREATION  



Would the proposal:  



Increase the demand for neighborhood or regional parks or other recreational facilities?  

�
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[  ]�







[X]��Affect existing recreational opportunities?

�[  ]�[  ]�[  ]�[X]��MANDATORY FINDINGS OF SIGNIFICANCE

������Does the project have the potential to degrade the quality of the environment, substantially reduce the habitat of a fish or wildlife species, cause a fish or wildlife population to drop below self- sustaining levels, threaten to eliminate a plant or animal community.  Reduce the number or restrict the range of a rare or endangered plant or animal or eliminate important examples of the major periods of California history or prehistory?

�[  ]�[  ]�[  ]�[ X]��Does the project have the potential to achieve short- term, to the disadvantage or long- term,  environmental goals?

�[  ]�[  ]�[  ]�[X]��Does the project have impacts that are individually limited, but cumulatively considerable?  (“Cumulatively considerable” means that the incremental effects of a project are considerable when viewed in connection with the effects of past projects, the effects of other current projects, and the effects of probable future projects). 

 �[  ]�[  ]�[  ]�[X]��Does the project have environmental effects which will cause substantial adverse effects on human beings, either directly or indirectly?

�[  ]�[  ]�[  ]�[X]��

C.	DETERMINATION 



Based on the above evaluation, the Draft Central Valley Regional Board Toxic Hot Spot Cleanup Plan will not have a significant adverse enviromental effect on the environment.   





�The lower American River, lower Feather River, Harley Gulch, Sacramento Slough, March Creek and Reservoir, San Carlos Creek, James Creek, and Panoche Creeks were also placed on the 303(d) list as impaired because of excess mercury but were given a lower priority for cleanup.

    �The 5.0 mg/l standard applies between 1 December and 30 August while the 6.0 mg/l standard is for the period of 1 September through 30 November.
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