
L EXECUTIVE SUMMARY

la. Project Title and Applicant Names - Discharge of A~ricultural Drainwater into th~
BayB3elta: Effects on Selenium Bioaccumulation. Dr. Scott Ogle. Jeffrey Cotsifas. Pacitlc Eco-Risk
Laboratories, Martinez, CA.

lb. Project Description and Primary Ecological Objectives - This is a proposal to determine
the etti~et of planned discharges of selenfferous agricultural drainwater into the Bay/Delta on selenium
bieaccumulation by the bivalve Potamocorbula amurensis, the primary t’o~d of sturgeon in the
Bay/Delta. Current monitoring suggests that the selenium concentrations in these bivalves and in the
sturgeon may already be indicative of adverse effects. The planned discharge of agricultural dralnwater
into this system may well further increase the bivalve and sturgeon selenium levels to the point of
reproductive failure by the sturgeon. The immediate ecological objective of this study is te determine
how the planned discharges of ag dralnwater into the Bay/Delta will affect selenium bioaecumulation in
this food chain hefo~ actual toxicity and reproductive fully,re in sturgeon occur.

lc. Approach, Tasks, Schedule - The basic approach to this study will be to expose
Potamocorbula amurensis, the prim~xy f~d item of these sturgeon, te the enwlronmental media (water
+ suspended particulates, including plankton) that would result from discharges of ag dralnwater into
the Bay. The resulting selenium bioaecumalation information will then be evaluated to determine the
likelihood of toxicity and reproductive failure in sturgeon that would result from such ~g drainwater
discharges before they are implemented. The tasks that comprise this study are as tbllows:

c̄ollection of site wa~rs;
c̄ollection of test organisms;
p̄reparanon of test exposure media;
p̄ertbrmance of bioaccumniation experiments;

¯ chemical analysis to determine selenium concentrations in tissue and water samples;
¯ evaluation of data;
¯preparation of Final Report.

Assuming that funding is available by November, 1997, this project will be initiated in November, with
the actual bioaccumulatioo experiments tal~ng place over the i2 months or" 1998.

Id. Justification for Project and Funding by CALFED - Both white sturgeon and green
sturgeon (the latter of which is a CALFED priority species) have undergone significant population
declines. Selenium bioaecumulation and toxicity may already be playing a role in these declines.
Additional input of selenium into the Bay/Delta could prove disastrous and lead to farther reproductive
failure in these fish. The information generated by this study will help te prevent this problem by
determining how planned discharges of seleniferous waters into the Bay affect selenium
bioaccumulation before state and federal agencies commit to such actior,~.

Despite the obvious need far this thtbrmation, there are currently no funds at the relevant agencies to
support this project. If this study is te be performed, CALFED funding will be t~eeessary.
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Ie. Budget Costs and Third Party ,Impacts - The total cost for this study will be $142,308. No
third party impacts ax~ anticipated.

If. Applicant Qualifications. Bt~th Dr. Ogle and Mr. Cotsffas ar~ eminently qualified to
successfully perform the proposed work. Both have extensive expcricnc~ conducting studies
axldressing selenium hioaccumulation and toxicity, and both are also experienced in tbe collection and
maintenance of Potamocorbula amuren~is.

Ig. Monitoring and Data Evaluation - Test dam will be analyzed following EPA guidelines and
using appropriate statistical software. The re.salting bioaccumalation information will then be evaluated
to determine the ecological risk posed by the planned discharges of seleniferous ag dralnwater into the
Bay/Delta.

Ih. Local Coordination with Other Programs/Compatlbility with CALFED Objectives -
The proposed study is independent of any ougo~g studies, although it v,,ill the necessa~T next s~ep
betbn~ discharg~ of ag dralnwater into the Bay rake place. Wber~ possible, this study will be
coordinated with sampling and monitoring activities taking place withii~ the GrdasIands Bypass Project
and the San Francisco F, stuary RegionsI Monitoring program.

By generating information that may be critical ia preventing selenium toxicity and teproductivc failure
in white sturgeon and green sturgeon, the objectives of this study aw th~ same as for CALFED:
ecosystem restoration and improvement of tim health of the Bay-D~lta system.
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II. TITLE: Discharge of Agricultural Drainwater into the Bay/Delta.’
Effects on Selenium Bioaccumulation

Principal Investigators: Dr. ScottOgle
Pacific Eco-Risk Laboratories,
827 Arnold Dr., Suite 100
Marfinez, CA 94553
Phone: (510)313-8080
Fax: (510)313-8089
e-mail: scottogle@eco-risk.com

Jeffrey Cotsifas
Pacific F.co-Risk Laboratories,
827 Arnold Dr., Suite 1~0
Martinez, CA 94553
Phone: (510)313-8080
Fax: (510)313-8089
e-mail: cotsifas @eco-risk.com

Organization: Pacific Eco-Risk is a private small business, organized as a general parmership.
The Federal Tax # is: 68-0353085.

Technical/Financial Contact: Dr. Scott Ogle

RFP Proje~:t Group: Services

Date: July 28, 1997
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lII. PROJECT DESCRIPTION

IIIa. Project Description and Approach

For almost two decades, selenium contamination of surface waters and bioaccumalation by aquatic
organisms has been recognized as a major problem in California. Scientists first observed this problem
as shorebird and waterfowl reproductive failure at Kesterson Reservoir (Ohlendorf et ai 1986a), which
mcdived highly seleniferous agricultural (ag) drainwater from the San Lnis Drain (SLD). Seltmium
bioaccumulation through the food chain was determined to be the cause of the observed toxicity
(Ohlendoffet al. 1986a; Salki 1986; Ohlendorf et al. 1990).

Selenium contamination and bioaccemniation have also been Fmked to reproductive failure, mortalities,
and fish population declines in several different aquatic systems; in one contaminated lake, it was
discovered that of 20 fish species once present. 16 species had been eliminated (Lemly 1985).

In California, selenium problems are not limited to Kesterson; monitoring in San Francisco Bay
revealed that diving ducks had selenium concentrations similar to those at Kesterson (Ohlendorf
tgg6b), suggesting ~ potential for similar toxidity problems. A subsequent Bay/Delta monitoring
program, the Selenium Verification Study, revenied that white sturgeon tissue selenium concentrations
increased several-fold over the five-year study (Table 1). and were approaching those observed for fish
exhibiting reproductive failure in other aquatic systems (Gillespie and Baumano 1986).

Sturgeon feed primarily upon bivalves (McKecknie and Fenner 1971; SWRCB 1991), and the
selenium levels in the bivalves they eat deten-nine their selenium exposure aa~ bioa~cutmt~.tion.
Interestingly, the introduced Asian clam Potamocorbula amurensis has become the predominant food
item consumed by sturgeon since 1988 (SWRCB 1991). Recent studies have revealed that
Potarnocorbula selenium Ieveh are as much as thiee-fold greater than levels in the former bivalves eaten
by sturgeon (Luoma and I~mville, kn press). Even more alarming is the fact that the reported
Potamocorbula selenium levels meet or exceed most dietary toxicity thresholds eatabtished for fish
(Table 1), suggesting that the whim sturgeon may already be adversely affected by the selenium
concentrations in these blvalves. Furthermore, given their similar feeding ecologies (Houston 1988;
Artyuldain and Andronov 1990), it seems likely that green sturgeon, a CALFED priority species, are
dtmilady being exposed to elevated dietary selenium, and that di�er tissue selenium leveis are also
undergoing dangerous increases.

In response to these problems, regulatory measures have been implemented to reduce selenium loading
into the Bay. However, these may be rendered futile by the recent initiadon of the Grasslands Bypass
Project in which selenium-contaminated ag drainwater is diverted around the Grasslands Water District
(GWD) and discharged directly into the San loaquin River; there are serious concerns that this may
result in ~mereased selenium transport into the San Joaquin River, and from there, into the Bay/Ddim.
This problem may itself be exacerbated by legally-mandated plans to extend the SLD directly to a
discharge point somewhere in the Northern San Francisco Bay system.

Given that Potamacorbula selenium levels already meet or exceed levels known to be toxic to fish, and
that sturgeon selenium levels are similarly near concentrations known to be symptomatic of toxicity, the
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po~ontial for incrr~.~d seleinum in North~-n San Francisco Bay could prove disastrous, not only for
white sturgeon, but also for green sturgeon which have been idenlified as a priority species by
CALFED. Furthermore, given that currem problems have occurred in waters with selenium levels that
are already very low (Cutter 1986), even slight increases could push the system over the edge.

With this in mind, we are proposing to determine how increased waterborne selenium res, iliing from
discharge of ag dralnwater into the Bay/Della will affect selenium bioaccum ulation in this critical food
chain. Specificdily, we propose to collect ambient water from the proposed site of ag drainwater
discharge (between Pittsburgh and Antioch) and from the SLD, to mix these waters at dilutions that
cover the range predicted for such discharges from the SLD into the Bay/Della, and to determine the
selenium bioaccumulatinn that results in Potamocorbula from the SLD inputs. The resulting
bioaccumuladon information will aiinw for an assessment of the risk that such ag dminwater discharges
pose to sturgeon (and other orgamsms that may feed on these clams).

llIb. Geographic Boundaries of Project

"Fnis study vail investigate the effects of discharge of agricultural dralnwater into the Bay/Delta.
Currently, there ate several, options being discussed regaxding the site of such discharge, ranging from
the southeastern edge of the delta up to downstream of the confluence of the Sacramento and San
Joaquin Rivers cutting Suisun Bay. This latter site is the current leading candidate for the eventual
discharge site, and our study addi’esses effects on selenium bioaccumulation in that areal

IIIc. Expected Benefits

Sele~ainm bioaccumulation in this estuary has already resulted in Northern Sire Francisco Bay being
identified as an "impaired water body" by the US EPA’s 304(L) process. Furthermore, the fish tissue
analyses conducted by the Soleninro Verification Study indicate that sturgeon tissue seleaium
concentrations are dangerously high, and may already be adversely aftbcting both the white sturgeon
and the green sturgeon, the latter of which has been identified as a priority species by CALFED.

Current plans being discussed for the disposal of ag dralnwater include disehargo into the San loaquin

. River from which they will flow into the Bay/Delta, or direct discharge via the SLD into the Bay/Delta.
The resulting increases in selenium bioaccumuladon may well push an ak~ady precarious situation over
the edge, such that sturgeon may begin to experience the reproductive failure that has been observed for
other fish species contaminated by selenium. The results of this study will allow for the evaluation of
this problem befo~ such ag dralnwater discharges become problematic, and may well serve to prevent
the white sturgeon and green sturgeon from suffering additional population losses.

IIId. Background and Biniogical/Technlcal Justification

Selenium is Recognized as a Toxic Contaminant in Surface Water of California - For
almost two decades, selenium biuaccumu]allon by aquatic organisms has been recognized as a major
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problem here in Caiiibrnia. In the early 1980s, scientists first began observing selenium toxicity
problems at Kesterson Reservoir: waterfowl and shorebirds nestirtg in and around Ke~sterson Reservoir
were suffering ext~mc teratogenesis and subsequent reproductive failure (Ohlendorf et ai. 1986a).
Studies soon revealed that the agdcultorul drainwamr that flowed into Kest~rson contained high levels
of selenium, and the resulting bioaceumulation of selenium through the food chain was determined to
be the cause at" the observed toxicity (Ohlendorf et al. 1986; Saiki 1986; Ohlendorf et ai. 1990).

Seleniutu Bioacnumulation Causes Toxicity and Reproductive Failure in Fishes -
Selenium toxicity is not l~nited to wateMowl and Kesterson Reservoir. Selenium has been linked to
reproductive failure, mortalities, and fish population declines in several different aquatic systems. As
early as 1957, ~levated selenium was being linlc~d to drastic declines in fish populations. Introductions
of several fish species into Sw~tzer lake (Colorado) proved unsuccesMul due to mortalities that
occurred shortly after stocking (Barnhart 1957), and it was eventually concluded that foodbome
bioaccumulation of selenium eventually ldlled the f~h (Barnha~ 1957).

Monitoring at Beaews Lake (North Carofina) revealed that within three years al~r selenium discharges
into the lake began, larval fish for many species could not be found. Analyses of water and biota
revealed high level~ of so, mum, partioni~xly in mature fish ovaries, and it was concluded that food
chain uptake of selenium was resulting in impaired fmh reproduction (Cumbin and VanHom 1978). it
was subsequendy reported that of 20 fish species once present in Belews Lake, 16 species had been
eliminated (Lemly 1985).

Analyses of fish dssuus from Hyen Reservoir, which also received selenium discharges, indicated
elevitted selenium in mature fish (Sager and Cat, old 1984; Baumann and Gillespin 1986). Fish
spawning experimenr.s revealed that larval fish from Hyco Resexveir females’did not survive the swim-
up stage (Gillespin & Banmann 1986). Monitoring uf fish at Mardn Creek R~ervoir (Texas), another
selenium-impacted ecosystem, revealed dramatic de~ce.ases in fish biomaas (Garrett and Inrean 1984).

These studies have all hypothesized that foodborn~ uptake of selenium is leading to the observed
toxicity, and laboratory f~eding studies have since coni-m~d that elevated dietary selenium can cause
reprodantive failure in fish 0Veock et al. 1981; Coyle ~ al. 1993).

Is Selenium Affecting l~ishes in the San Francisco Bay/I)elta? - A considerable amount of

. seleniferous ag drninwater is discharged in the San Joaquin River where it flows into the Bay/Delta and
indusMal effluent discharges are also significant sources of selenium in San Francisco Bay (Cuttez
1986). Selenium monitoring in San Francisco Bay (the Selenium Verification Study) revealed that
whim sturgnon ti~ue selenium concentrations increased dramatically in 1989-1990, several-fold greater
that had been observed in the previou~ three years of the monitoring program (SWRCB 1991). Even
more alarming, these sturgeon s~lenium concentrations were approaching those observed for fish
exhibiting reproductive failure in otber aquatic systcres (GiLles~xe and Bauma.nn I986). Adult white
sturgeon populations have steadily declined since 1986 (M. Dunec, CA Dept. Fish & Game, personal
communication), and selenium bioaccumuintien may be pla~ring a role in these declines.

Why are the Sturgeon Tissue Selenium Levels So High? - The primary dietary item of
sturgeon is bivalves (McKeohnie and Former 1971: SWRCB 1991). Selenium biosccumuladon by
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these bivalves are of critical importance in determining sele~um exposure and hinancumulation by these
sturgeon, Interestingly, the recently in~-oduced Asian clam PotamocorbMa omure~is had be:ore� the
predomthant food item for sturgeon by 1988-89 (SWRCB 1991). In the earlier 1986-1988 selenium
monitoring, the tissue selenium of Corbiculafluminea, a previous dominant bivalve food item for
sturgeon, was reported to range from 0.42-0.86 ppm, wet weight. However, subsequent monitoring of
Potamacorbula in Nordaern S~ Francisco Bay reported tissue selenium levels th~.t were three-fold
greater than tissue selenium levels reported tbr Corbicula in 1986-88 (Luoma and Linville. in press).
Th~ Increase in bivalve selenium is almost certainly the c~.use for the increased sturgeon selenimn
levels observed since 1988.

Even more alarmiag is the fact that the Po~amocorbula selenium levels, as high as 19 ppm, dry va, meet
or exceed most dietary toxinity ~resholds bat have bean indicated for fish (Table 1), suggesting that
white sturgeon may already be adversely affected. Furthermore, given their sin’filar feeding ecologies, it
seems likely that green sturgeon, a CALFED priority s~cles, are similarly being exposed to elevated
dietary seteniura, and that their tissae seleninm levels ~ also undergoing dangerous increases.

Is th~ Selenium Problem Getting Better, or Worse? - In recognition of this and other
selenium-related problems, the San Francisco Bay Regional W~er Quality Control Board has
implemented regulatury measures to reduce selenium loading into Northern San Francisco Bay.
However, these renaediation efforts may be rendered futile by recent developmentq surrounding ag
drainwater discharge options currently being considered and/ur implemented. In response to the toxicity
problems observed at Kesterson, the Grasslands Water District sued the Federal Government to
terminate release of selenium-contaminated ag drainwater into the Water DisWict’s land, The proposed
solution was the Grasslands Bypass Project, in which sel~enium-contaminated ag dralnwater is diverted
around the Grasslands Water District and discharged directly into the San Joaquin River. While
protecting the Grasslands Water District from selenium toxicity, there are serious concerns that this
program may result in increased selenium transport into the San Jnaquln River, and from the~, into the
Bay:Delta system. "l’i~is potential problem may itself be exacerbated by revived plans to extend the San
Luis D~in: in 1985, agricultural interests sued the U.S. Bureau of Reelamation in Federal Court, and
won a decision that forces the Bureau to renew the planned extension of the San Luis Drain and convey
ag drainwator to a discharge point somewhere in the Northern San Francisco Bay system.

Given that the current PotamocorbMa tissue selenium levels ~a’eady meet or exceed levels known m be
toxic to f’mh, and that the sturgeon tissue selenium levels are similarly near concentrations known to he

" symptomatic of toxicity, the potential for increased selenium concentrations in Northern San Francisco
Bay could prove disastrous, not only for the white sturgeon, hut also for the green sturgeon, which has
been identified as a priority s~ie-s by C~D. Furthermore, given that the current problems have
occurred in waters with selenium concen~atinns that are already very low (Cutter 1986), even slight
increases could push the system over the edge.

llle. PI~OPO~ED STUDY

With this in mind, we are proposing a study to determine how increased water selenium concentratio~q
resulting from potential discharge of ag drainwater into the Bay/Delta will affect selenium
bioaccumulation In this critical feed chain. Specifically, we propose to collect ambient water from the

4
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proposed site of ag drainwater discharge and ag drainwater from the: SLD. to mix these waters a~
dilutions that cover the range predicted for such discharges from the SLD ~nk~ t~ Bay/Dglta, and to
determine the selenium bioaocumulation that results in Potamocorbula from the ag drainwater inputs.
The resulting bioaccumulation informadun will allow for an assessment of the risk that such ag
drainwater discharges pose to sturgeon (and other organisms that may feed on these clams).

Task 1. Colinetion of Sita Waters. On a weekly basis, ambient wamrs will be collected from
two locations: the proposed discharge site (the PLttshergh/Antiech area), and the SLD. The receiving
water samples will be collected from the Dept. of Water Resources’ Mallard Island Sampling Station,
immediately downstream of the confluence of the Sacramento and San Joaquin River~ and between
Antioch and Pittsburgh. The SLD water will be collected at the Grasslands Bypass Project Station B
which is the site of discharge of ag dralnwater from the SLD into Mud Slough. The,~ water samples
will be placed on ice and transported back to our testing lab in Martinez.

Task 2. Collection of Test Organisms - Based upon results of the current USGS monitoring of
Potamocorbula selenium concentrations, we wilt collect these bivalves from the site where they
currently exhibit the lowest levels of tissue selenimn. Sediments (containing the test organisms) will he
collected using either a stainless steel Ponar dredge or a mudifmd bucket dredge. These sediments will
then be passed through polyethylene sieves and the resident bivalves collected. The bivalves will rinsed
off and placed in labeled polyethylene bags containing clean seawater at the ambient sMinity. These
bivalves will be transported to the laboratory whom they will be maintained in aquaria containing clean
fine-groined sand and clean seawater at the ambient salinity from the clam collection site (clean seawater
will from the U.C. Davis Bodega Bay marine laboratory). The clams will be fed suspensions of clean
algae (i.e., Isochrysis sp., Thalus*iosira sp., an/or Skelctoa¢ma sp,) urtO.i thgy arc used. [a the tests.

Task 3. Preparation of the Exposure Media - During the recent federal court case which forced
renewal of plans to extend the SLD, modelling studies were presented which characterized the various
discharge scenarios of ag drainwater into the Bay/Delta. These studies will be reviewed to determine the
range of draiowater dilutions that are predicted for discharges from the SLD. Then receiving water will
be mixed with SLD drainwater at those dilutions, and the resulting media will be incubated under full-
spectrum (identical to natural sunligh0 fluorescent lighting for 48 hrs in order to allow for the
suspended phytoplankton and other pardcelates present in the waters to come to eqinlibdum with the
new selenium concentration regimes. Two sets or" media will be established and staggered by 24. hrs to
allow harvesting of test media on a daily basis. Tim media vail he vigorously aerated during this
exposure period to reflect the mixing that takes place in situ.

Task 4. Perfomanee of Bioaeeumulation Testing - Recognizing that selenium concentrations
vary seasonally in ag dralnwater (Karkoski 1994), the proposed testing will take place four times over a
one year period: January, April, July, and October. Each set of bioaecumalafion tests will extend
through a minimum of 28 days exlmsure, although actual termination of the bioaecuroulation testing
will be dependent upon observation of equilibrium tissue selenium concentrations in the clams
(determined by on-going chemical analyses of the clam tissues, described below).

The test treatments will consist of 100% receiving water and mixtures of receiving water + ag
drainwater covering the range of expected dilutions (e.g., 0.1%, 1%, and 10% drainwater)_ There will
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lIIf. Monitoring and Data Evaluation

Test data will be analyzed following EPA guidelines and using appropriate statistical software (e.g.
ToxCalc). The resulting bioaccumulatinn information will then he compared to the 100% recei~4ng
water trea~nent to determine whether or not significant increases in bivalve tissue selenium resulted
from exposure to the ag drainwater. These results will then be corm]ated to the analyzed selenium
concentration measured for both the suspended particulates and the water samples to delexmine the level
of selenium loading that results in unacceptable increases in bioaccumulation in the bivalves.

Reporting of Resnits - Upon completion of all testing and all chemical analyses, a Final Report will
be prepared. This report will describe and summarize each of the study tasks described above. More

. importantly, this report will also include an evaluation as to wbether the planncd discharges of ag
drainwater will increase selenium bioaccumulation in the Bay/Delta above the already dangerous levels.
It is expected that this information will also be submitted for publication in an appropriate peer-
reviewed scientific journal

lllg. ][mplementahility

Collnction of test organisms from the field will require obtaining a Collection Permit from the Dept.
Fish & Game. These permits ate issued on a routine haslgin response to written requests, and
obtaining such a permit will proceed without trouble.

6
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IV. COST AND SCHEDULE OF IMPLEMENTATION

IVa. Budget Costs

The budgeted costs for thi~ study am provided in the Cost Breakdown Table on the ~ollowing page.
The total cost for this study will be $142,308.00.

Subcontract Bid and Evaluation Process - The analydc:d chemistry work component o[ this
study will need to be contracted. We propose to use the same contract lab as is currently being used by
the San Francisco Estuary Regional Monitoring Program for this work.

IVb. Schedule Milestones

It is anticipated that this study wilI tak~ 12 months to complete. The following Schedule Milestones are
identified, by task, for this study (schedule msanmss f~mding will be available by October 1997):

1. Review of information regarding discharge of drainwamr November - December 1997
2. Collection of test organisms and maintenance of lab culturesDecember I997 - October 1998
3. Performance of bioaccumulation tests January - No~cnber 1998
4. Reporting of Results December 1998

IVc. Third Party Impacts

No Third Party Impacts are anticipated for this study.
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CALFED Category Ill - Cost Breakdown for Selenium Bioaccumulatiou Study

Task Dim..ct Labor Hours Direct     Labor Miscellaneous & Total Cost
Salary & Overhead Other Direct Costs
Benefits

Collection and Technician- 80 hrs $14.85 $ 12.15 $ 2,160.00
Maintenence of Tesa

organisms Scientist- 100 hrs $ 22.00 $ 18.00 $ 4,000.00

Sr Scientist - 20 iu’s $ 33.00 $ 27.00 $ 1,200.00

Study Director- 8 hrs $ 44.00 $ 36.00 $ 640.00

Contract Services - $ 2,000.00
(Boal/Equipment Renlal)

Collection of Si~e Technician- 24hrs $14.85 $12.15 $ 648.00
Waters Scientist - 192 hrs $ 22.00 $ LB.00 $ 7,680.00

St. Scientist - 0 hrs $ 33.00 $ 27.00

Study Director - 12 hrs $ 44.00 $ 36.00 $ 960.00

Mileage (@ $0.31/mi) - 9,600 miles$ 2,976.00

Performance o[ Technician- ll2hrs $14.85 $12.15 $ 3,024.00
Bioaccumulation Tests Scientist - 1,100 hrs $ 22.00 $ 18.00 $ 44,000.00

St. Scientist - 192 hrs $ 33.00 $ 27.00 $ 11,520.00

Study Director - 40 h~s $ 44.00 $ 36.00 $ 3,200.00

Miscellaneous Lab Supplies $ 2,400.00
(glassware, chemicals)

Conlract Services - $ 51,500.00
(chemical analyses)

Pn~parstion of Reports Sr. Scientist - 20 hrs $ 33.00 $ 27.00 $1,200.00

Study Director - 40 hrs $ 44.00 $ 36.00 $ 3,200.00

TOTAL COSTS $ 142,3011.00



RICHARD SCOTT OGLE, Ph.D.

Exl~rtise: For over ten years, Dr. Scott Ogle has been directing and/or participating in research
in the areas of aquatic ecotoxicology and environmee, tal chemistry. A major area or’ Dr. Ogle’s past
re,arch d’tbrts has focused on factors affecting toxicity and bioaccumulation c,f selenium in
aquatic systems, and have established him as an expert in this field¯ Current reseamh activities
include evaluation of the fate and effects of petroleum and petroleum products in the aquatic
enviroument and the investigation of contaminants and toxicity in non-point source and stormwater
runoff. Dr. Ogle has directed and participated in numerous projects encompassing all of the
standardized EPA and ASTM test procedures as ,.cell as projects involving research and
development of new testing procedures.

Education: Ph.D. Ecology (Aquatic Ecotoxieology), 1996, University of Calitbmia, Davis, CA;
M.S. Water Scieuce Ogater Pollution Biology), 1988, University of California. Davis, CA; B.S.
Fisheries Biology (Water Quality), 1984, Humboldt State University, Arcata, CA

Professional AffiliationsPrlonors: Society of Environmental Toxicology and Chemistry
(SETAC). 1989-1990 SETAC l:’ro-Doctoral Fellow; Northern California Re,anal Chapter of
SETAC (NorCal SETAC), Meeting Chair for the First, Second and Third Annual NotCal SETAC
Confereno,’s, NatCal SETAC Vice-President (1990-1993), Secretary (1993-1994); Ecological
Society of America; American Fisheries Society; American Association for the Advancement of

Employment: 1994-Present, Principal & Lab DLrector. Pacific Eco-Risk Labs. Martinez, CA;
1991-1994, Senior Scientist. s+R. Hanson & Associates, Concord, CA; 1991, Teaching Assistant
(Fish Physiology), University of California, Davis; 1986-1991, Research Assistant, University of
California. Davis; 1985, Biological Aide, US Fish & Wildlife Service. Dixon, CA.

Representative Publications (15÷ peer-reviewed publication,s/50÷ technical reports):
Ogle RS, Cotsifas JS (in preparation) The role of ammonia in the toxicity of esmarine!marirte

sediments.
¯ Ogle RS, Cotsifas IS (in preparation) The comparative toxicity of oil and oil products
Ogasolineand fuel oil) to crustaceans.

Ogle RS, Knight AW (in review) Selenium in aquatic ecosystems. 3~ The roles of waterborne
uptake and foodborae uptake in the bioaucumulation of selenam and selenite by fatheud minnows
and bluegill.
, Ogle. R.S and A~W. KnSght, 1996. Selenium in aquatic ecosystems. 1. Effects at" sulfate on
selenate uptake and toxicity ~n Daphnia magna. Asehive~ of Environmental Contamination and
Toxicology 30(2):274-279+

Saiki, M.K. and R.S, Ogle¯ 1995. Effects of agricultural drainwater on mosqnitofish
reproduction from contaminated and control f’reld sites. Transactions American Fisheries Society
124:578-587.

Ogle, ILS. and A,W. Knight. 1989. The effects at’elevated dietary selenium on growth and
reproduction of the fathead minnow (Pimephales promelas). Archives or" Environmental
Contamination and Tordcology 18(6):795-805.

Ogle, R.S., K.L Maier, P. Kiffney, M.L Williams, A. Brasher, L.A+ Melton, and A.W,
Knight. 1988. Bioacanmu!ation of selenium in aquatic ecosystems, Lake and Reservoir
Management 4.(2):165-173.

Presentations: Dr. Ogle has presented his researoh in over 20 presentations at Regional.
National. and International Seientii’ic Co~erences.
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JEFFREY SCOTT COT$IFA$

Expertise: Fnr ~ver ~cve~ years, ~effrey C~t~if~

r~uc~on evalua~on ~) me~ using ~i~nt aquatic orgasm. Jeff is ~so actively
inv~ga~ng ~e fate ~d eff~ of ~ffoleum and ~oleum produc~ in ~e ~uafic environment.
Icff has been very involved in ~� dcvetopmcn~ of s~m~nt

disch~g~. Jeff is M~ char of ~ No~e~ Ca~fo~a ToMOty A~ment Gxoup (NCTAG)
Me~o~ & QMQC

~du~on: M.S. E~vimment~l M~ag~ent -wate~u~ity
S~ Fr~isco. S~ Francisco, CA: B.A. ~vffo~ Sm~ (Natural R~urce Mgt., M~i~
Biology), 1991,um~ity of C~ifo~a, S~ B~b~a, S~ B~b~ CA

Employment 19~ - ~ent, ~ncipM ~d L~ M~er, P~fic ~o-Risk L~ratofl~, M~z.
CA; 1~1-1~4 Scour Sdenfist, S.R. H~n & ~ia~s, Coned, CA

Prof~ional Affiliations: Society of Envixom~nt~ ToMcology
C~ifo~ia SETAC; Norm CMifo~a To,city
for EcologicM Eco~cs; Sus~nable ~mr~ So~ety

Rep~enmfive ~blicafions
Co~if~ JS, Ogle RS (in ~a~on) SMi~ tol~ce of ~e aquae oligochaete ~bricul~ variegat~t~,
a~ ~ eff~ of s~iMty ~d h~d~s on m~ ~city.

Ogle ~, Co~f~ IS 0n prep~afion) ~e role of ~mo~a

Ogle ~, Cotsif~ JS (in ~ep~afion) ~ ~mp~aOw to~ci~ of oil and oti produ~s ~oli~nd ~el oil)

Repr~entaflve P~ntafions
Ogle ~. Co~ IS, Braun M, ~cker R. Dug~ ~ ([~7) Eviction of c~de ~1 Wamr ~commo~d
Fraction ~ci~ to m~e ~d ~stu~nc ¢~c~.
Meeting, S~ Fr~cisco, CA, June 2, 1997.

Ogle ~ ~d JS Co~if~ (1997) ~bicnt water ~xici~ In S~ Fr~sco Bay. ~ent~ at ~e S~ Francisco
~mmy Re~on~ Mo~flng ~ogr~ Coderc~e, O~land, CA. Fvb~ I3, 1997.

Ogle, R.S., J.S. Codify, V. Co~or, ~d C. F~. 1~5.
C~iforMa’s Cea~al V~lcy. ~cnted at: NorCM SETAC

Ogle, R.S.. J.S. Cotsif~, ~ S.R. H~en. 19~. ~moMa ~d s~ment toxicity. ~vnl~
Envizo~mM To, eulogy a~ C~s~y 15~ ~nual M~ag, ~nvcr, CO. Oct 30- Nov. 3, 19~.

Codify. LS., R.S. Ogle, ~ S.R. H~cn, 1~3. SMi~ty ml~e of~ ~hwat~ s~ment ~t oligoc~c

of ~ronment$ To,eulogy ~d Che~s~ t4~ ~nu~ M~ng, Houston, ~, Nov. 14-18, 1993.

Ogle, R.S.. S.R. ~n, I.S. C~if~, ~ G.G. W~. 1993. SdeMum bio~mul~on by se clam
Po~orbula amurensis in ~ San ~i~o Bay $ys~ ~ted at ~ S~iety of En~roment~
ToMcology and Che~s~ 14~ A~u~ Meeting, Ho~n, ~, Nov. 14-1g, 1~3.
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VL COMPLIANCE WITH TI~RMS AND CONDITIONS

The terms and conditions provided in Appendix D of the CALFED 1997 Category lJI Request for
Proposals are agreeable r~ and can be complied with by the Principal Investigato~ of this project.

As per RFP requirements (Table D-1: Standard contract clau,~,s and related proposal submittal
requirements), a copy of Item 8, Statement of Non-Discrimination Compliance, and a copy or’item 12,
Certification of Small Business Status, ate attached. Item 2, Standard Clauses - Service and Consultant
Service Contracts for $5,000 & Over With Non-Public Entities, will be provided before or at signing of
Final Contract.
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NONDISCRIMINATION COMPLIANCE STATEMENT

The company named above (h=einafter referred to as "prospective contractor") hereby ¢.~z~es, unless
spec~cally exempted, compliance with Government Code Section 12990 (a-f) and California Code o[
Re~malafiens, "rifle 2, Division 4, Chapter 5 in matters relating to reporting requirements mad th~
development, implementation and mairttenmce of a Nondiscfin~ation Program. Prospective contra~,or
a~s not to unlawfiAiy discriminate, harass or allow harassment a~Jnst any employee or applicant for
employment because of sex, race, color, ancestry, reliffious creed, national origin, disability (including
HIV and A~S ), medical condition (cancer), abe, mari~ status, denial of family attd medical care leav~
and denial of pregnancy disability leave.

CERTIFICATION

I, the o3ficial ramrod below, hereby swear thzat ! am duly authorized to legally bind the prospective
contractor to the above described certification. I t~n fully aware that this cerfificatio~ executed on the

da!e and in the county below, is made under penalty of perjury under th~ laws of the State of California.
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E~bi¢

NOTICE TO ALL BIDDERS:

SeCtion 14835, et. seq. of the California Government Code requires that e fi~e percent
preference be ~iven to bidders who qualify as a small business. The rules and regulations
of this law, including the def’mition of a small business for the delivery of service, are c~nta’med
in Title 2, California Code of Regulatiorm, Section 1896, at. s~q. A copy of the regulations is
available upon request Questions rsgarding the preference approval process should be
directed to the Office of Small and Minority Business at (916) 322-5060. To cMim the small
business preference, you must submit a copy of your certificatlon approval letter with
your bid.

Are you clsLrning prsfersnre as a small business?

~ Yes* No

*Attach a ct~py of your certi fication approval letter.

I --005254
1-005254


