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Executive Summary

Project Location: Chingok salmon in the Sacramento and San Joaquin_ River systems, the Sah '

Francisco Bay/Delta, and the nearshore ocean out to the Farallon Islands. In this proposed 3-year
“study, fall-run chinook will be collected from the open ocean and Coleman National Fish

Hatchery; spawned out-carcasses will be collected from the mainstream and selected tributaries

to the Sacramento River. Winter-run chinock will be .collected by Coleman National Fish
Hatchery personnel and evaluated at the Coleran National Fish Hatchery winter-run propagation

facility on the mainstream of the Sacramento River. Laboratory procedures will be performed at

the 11.8. Fish and Wildlife Service California-Nevada Fish Health Center, Anderson, California,
on the campus of the University of California Davis, and at Applied Marine Sciences, Inc,,
Livermore, California. Juvenile chinook salmon will be collected from multiple locations in the
‘Sacramento/San Joaqum River system, and San Francisco Bay/Delta on their mlgratlon to the
acean.
Primary Ecological Qmectwes: This project will evaluate the effects of cortaminants in the
San Francisco Bay estuary and its catchment, especially the Sacramento River system and its
Delta, on the reproductive success, health, and fitness of two important native fish stocks, fall-
tun and winter-Run chinook salmon. Successful reproduction aliows continued survival of any
species and this task will focus on impairment by contamina}nts the portion of the life cycle of
“chinook salmon in the estuary, from successful spawning after entering the estuary and migrating
‘into the natal streams through survival of smoltification in the juvenile fish returning to sea.
- Relationship of Project to CALFED goals and obiectives: see Table L.
Cost:— Year1: $292.3K Year2: §272.2K Year 3: $181 2K
Adverse and Third Party Impacts: None.

- Applicant g!ualiﬂcatlons Dr. Robert Spies 1s an ecologist and aquatic ecotoxlcologzst Wlth 20

. years experience in evaluation of reproductive impairment of wild fish populations, contaminant
analysis and biomarkers of* sublethal effect. He has documented links between reproductive
Jsuccess and contaminant exposure in starry flounder frem San Francisco Bay and described
endocrinological abnormalities in kelp bass in southern California from exposure to o,p’-DDT.

Jordan Gold is a marine biologist with Applied Marine Sciences, He has extensive experience in
measuring contaminants and effects in multiple marine species. Dr. Gary Marty is a Board-:

certified veterinary. pathologist specializing in contaminant and disease impacts on wild
“populations of fish. He has 12 years of experience in fish health research. James Haas is a

wildlife and fishery b1010g1st with the U.S. Fish and Wildlife Service, and is a Ph.D. student,
-Graduate Group in Ecology, UC Davis. He has designed and participated in a number of field

- -studies on effects of contaminants on natural rescurces. Dr. Joe Cech is a fish physioclogist, who
specializes in swimming performance and metabolism studies. Dr. David Hinton is an aquatic ’

‘ . tmucologlst and professor at UC Davis in the School of Ve:termary medmme He ha.s 30 years of
expenence in field and laboratory studies with fishes.
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Monitoring and Data Evaluation: Many fish populations in the San Francisco Bay-Delta .

- system are in serious decline, including winter-run chinook salmon (Oncorhynchus tshawytscha),

“the striped bass (Morone saxatilis), the Sacramento Splittail (Pogonichthys macrolepidotus), the .
Longfin Smelt (Spirinchus thaleichthys), the Delta Smelt (Hypomesus transpacificus), Steelhead -

. (Oncorhynchus mykiss), sturgeon (Acipenser spp). and surfperch (Embiotocidae) (Herbold et al.,
-1992), The reasons for these declines are unclear, as there are numerous anthropogenic and
- 'natural factors that could potentially affect fish populations (e.g., see Foe, 1995; Moyle et. al,
'1992; Laevastu, 1993). In order for CALFED to restore fish populations in the system, a better
" understanding of the mechanisms of these declines is needed. '
Previous and ongoing monitoring bioassays have identified that acute toxicity to aquatic
organisms occwrs (Ogle et al.,, 1996, 1998; Fox and Miller 1996), and suggest that chronic
toxicity, including both mortality and sublethal effects (e.g., reproductive effects) probably

_-exists, and could be widespread. If widespread chronie toxicity to fish exists, then such toxicity
~may contribute to observed fish population declines. If these fish populations are to be restored
“to their former abundance and health, then such chronic toxicity must be identified and

remediated. :
Hypatheses: The null hypotheses for this project are in Table 2.

" Lecal Support/Coordination with other Programs. and Compatibility with CALFED
- Objectives: The objectives are listed in Table 3. '
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Project Description

This proposal will assess the effects of contaminants on adult, embryonic, larval, and
. juvenile, and smolt chinook salmon. We will measure contaminants, various body indices;

reproductive hormones, vitellogenin and chorionic {egg shell) protein (i.e., choriongenin, zona

radiata protein) in-males, egg hatching success, larval survival and juvenile health, inhibition of
acetylcholine esterase activity, P4501 A content, histopathology, and juvenile fitness. Table 4

summarizes the parameters that will be evaluated on various life stages of chinook salmon and

“where the tish will be captured for evaluation.
Task I The objective of task 1 is to perform a thorough review of known lethal and sublethal
effects of contaminants on fish in the Sacramento and San Joaquin Rivers, the Delta and San
Francisco Bay. We will consult the peer-reviewed literature, available unpublished reports, as
“well as conduct telephone interviews with key experts to assembie all of the information. In
" addition, we will assemble information on concentrations of contaminants in these ecosystems
and compare them with values from the literature on effects of specific contaminants on fish.
This information will synthesized in an article for the peer -reviewed literature.
Task II: This task will evaluate the adult exposure, maternal transfer to eggs, and subsequent
reproductive success of winter-run and fall-run chinook salmon. The objectives of Task Il are to:
1. determine baseline contaminant concentrations in liver, gonads, and kidney, and haseline
biomarker responses of returning adult salmon when they enter the estuary, 2. determine
contaminant concentrations or changes in hiomarker responses as the fish migrate upstream, 3.
determine if the contaminant concentrations in adult fish are sufficient to adversely affect gamete
or egg viability, and 4. "if so, determine the effect atiributable to an lIlLl'CIDGlltdl increase in
contaminant concentrations after the fish enter the estuary.
Task IIT: This task will evaluate juvenile Fish migrating from the freshwater habitat through the
estuary. The objective of this task will be to determine if exposures to contaminants are
“correlated with sublethal effects. Juvenile fish will be captured as they migrate downstream in
conjunction with established programs sampling fish populations. Contaminant concentrations
will be measured irl liver and viscera. Scveral biomarkers of contaminant exposure, including
Cacetylcholine esterase (AChE) activity in muscle, contaminants and their metabolites in gall

bladder, and cytochrome P4501A induction in gill and liver will also b¢ measured. -

Histopathological anatyses will be done to see if structural alterations are rclated to contaminant
concentrations. In addition, swimming perfermance will be evaluated. and compared to
contaminant concentrations.

* Project management: This multi-investigator project will be managed jointly by various faculty
and graduate student at UC Davis and by Dr. Robert B. Spies at Applied Marine Sciences.
- Periodic meetings will be held between all project participants. These meetings will- occur at

least once a month, and weekly during periods of intense work on the project. These meetings

" will coordinate literature review, short and long-term project objectives, upcoming activities,

ficld work, logistics, sample distibution, data exchange, adaptive management, out-year
planning, report and joint publication preparation. We have an established vn'tual management
networl with creative use of e-mail and a worldwide web site.

.Sampling: We will carry out field cotlections for this project, but the majority of our collecnons
will be in coordination with existing sampling programs in the CALFED target area. For the
evaluation of reproductive fitess, adult chinook salmon retuming to hatcheries will be used. Mr.
James Haas has obtained permission to use returning adults to the Coleman Hatchery. The IEP
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*- Program regularly samples juvenile salmon in the spring as they migraté down the Sacrament6 '

River and we will coordinate our sampling so that we can use fish collected in this program. In
addition, we will have access to archived samples from the NMFS (Tiburon Laboratories)

threugh recent programs of smolt-evaluation in the Estuary for chemical analyses. They have -
.also promised cooperation in obtaining adult salmon in the ocean that will be collected in their
L ¢ngoing programs. We will also regularty visit fish screens at points of water diversion from the

system in order to obtain live juveniles and smolt in the spring for the various proposed analyses.

. Collection and transport of field specimens: We will coordinate with biologists from the [EP-

Program and NMFS for fietd collections of adult and juvenile chinook salmon. All fish will be

 collected by netting, mainty with trawls. Field collected fish (N=20 per study group) will be .
- sacrificed immediately or, in the case of the swimming studies placed in large aerated plastic
containers for transport te the Aquatics Center at UC Davis where they will be, housed in czrcular '

aquaria until the time of performance analysis (within 24 hrs).

Analvtical procedures: Space limitations prevent us fmm a full descrlptmn of the many o
proposed measures, instead we summarize the methods. to be used in Table 5 along with the

quality assurance measures and data analysis approaches to be used.

- Biomarker selection: We consider it appropriate to provide a rationale for the selecnon of some
" of the proposed biomarkers. In general, we propose a suite of biomarkers in this smdy that *

" -indicate exposure to contaminants; alterations of hiochemical reactions and their hormonal’

- gontrols; and, ultimately, interference- of contaminants with physiclogical processes vital:to
“suceessful repraduction, development and growth of early life history stages. Selection of -

* measures of contaminant exposure, effects and measures of health and performance is also based -
“on our knowledge of the contarinants in the system and their potential effects- - :
Acetvlcholine esterage activity (AChE}: One of the most appropnate biomarkers in the Delta, - _

because of the widespread nse of organophosphate pesticides in the Central Valley, is inhibition |
of AChE. Knowledge of the AChE inhibition developed concurrently with widespread use of:
organophosphorus and carbamats compounds. Both classes of compound were develaped to kill |
‘pests-by inhibiting AChE in pests, and the risk ‘of their use is the same toxic action in non-target .

. -species, such as young fish, While the carbamaltes and organophosphates may have ahalf life

" less persistent the environment than organochlorine chemicals, they remain in the alkaline water
“of the system of 100 or more days. Both classes of compounds or their derivatives disrupt

neurotransmitter processes in the central nervous system (Mayer et al. 1992). When salmonids

“were exposed to ChE inhibitors they alter respiration (Klaverkamp et al. 1977), swimming -

(Matton and Lattam £969; Post-and Leisure 1974), feeding (Wildish and Lister 1973; Bull and

Melnerney 1974), and social interactions ( Symons 19?3) We propose to use AChE and the ChE

(the butyryl analog) as biomarkers of exposure.

"P4501A : The induction of this enzyme in fish has become accepted as one of the most sensmvc,

and widely used markers of contaminant exposure in the aqua.tlc environment (Stegeman et al.,

11991). This enzyme system is induced in a variety of tissues. from exposure to petroleum, o
_polynuclear aromatic hydrocarbons (e.g., from urban runoff and atmospheric depaosition) and a
~variety of organochlorine compounds. Little is known about the induction of specific P450
‘enzymes in fish from pesticide exposures. However, cytochrome(s) P450 convert .
' --organophosphates (OPs) to their active forms, the oxon. In Toxicant Identification Evaluations, a .
blocker of P430 metabolism, piperonyl butoxide, is used and results in protection of test .
- organisms from OP toxicity. It is known that P4501A potentiates the toxicity of PAH and PCBs
- in ﬁsh and it may very well be involved in forming toxic intermediates in pest1c1de metabohsm
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The presence of elevated P450 activity in spawning female starry flounder from Central San
Francisco Bay has been linked to lowered survival of embryos through hatching, indicating the
this marker may provide an important link to sublethal effects in fish (Spies and Rice, 1988).

Bile Metabolites: Organic contaminants accumulate in liver of fish, are metabolized to polar
compounds and excreated in bile for shipment to gall bladder where water absorption causes
them to accumulate several orders of magnitude over their water concentrations. Fluorescence
absorbing compounds are estimators of PAH body burden and we will follow NOAA protocols
in making these determinations. Analysis of bile fluid has been used widely to detect presence of

PAH (Krahn et al., 1984) and is also of use for detecting in a variety of other organic .

contaminants (Melancon et al., 1992).

.Reproductive Hormeones: Altered levels of testosterone and eszradml or therr rates of .

production, have been associated with reproductive impairment (Spies and Thomas, 1995}, One
- of several toxic mechanisms may be involved including direct interference of contaminants with
homone receptor, or P450-associated hermone metabolism,

Vitellogenin and Chorionic Protein: The presence of these egg yolk precursors or the zona
radiata protein (i.e., choriogenin) does not normally appear in plasma of males.- If present, this
signals exposure to estrogen mimics (Celius et al., 1999; Purdom et al., 1994). The presence of
significant quantities of these compounds in male fish, problems with female fertility, or skewed
sex ratios may indicate the need for further investigation of contaminants acting as hormonal
distuptors in chinook salmon.

Histopathalogical Analyses: These will be restricted to thc organs listed above. Morphologlc
alterations often accompany exposure and are a component of adverse effects. Alterations will
include necrosis, repair, hypertrophy and hyperplasia. See Hinton et (1992) for a review.
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Ecological/Biological Benefits

For the past 20 years, diagnoses of problems in California aquatic eﬁvirdnments have relied

‘on gross chemical analyses of water, tissues and sediments and short-term acute toxicity testing..
These are the necéssary first steps in environmental protection, but they may not have been -
“sufficient to c‘liagnose the subtler effects of chronic toxicity played out over multiple generations
of aguatic organisms. The sublethal ‘effects of contaminants can be expressed in larvae, juvenile -
and adult fish in a variety of ways: behavioral modifications, atrophlcd tissues, hlstopathulnglcal'

alterations, reduced fecundity, slower growth, greater energy consumption, etc. However, the
maintenance of populations requires high survival of individuals through healthy growth and
reproduction, particularly from gametogenesis through juvenile stages. The early stages are also
" 'the most sensitive life stages (Rosenthal and Alderdice 1976), indicating that the emphasis of any

‘chronic fish toxicity studies should ultimately be on growth and reproduction. Survival through

* these stages reflects the ability of the aquatic ecosystem to maintain healthy populations. The

. adult stages are also subject to a variety of potentially lethal stresses (low oxygen, toxic blooms,. -
fishing, predation, water diversions), but it is the quality of the environment for reproduction and

survival through early life stages that is key to maintaining or restoring healthy fish populations.
A healthy environment for fish has both good habitat and good water quality. Good water quality

_depends on having concentrations of contaminants that do not interfere with the general health,
particularly growth and reproduction, especially through larval and juvenile stages.

Therefore, the primary ecological objective of this project is to- identify ziny emstmg_ '
impairment of reproductive success in chinook salmon during its spawning migration and in the_

’ clcwelopment of the offspring as they grow in the estuary and migrate out to sea.

The effects of contaminants on adult chinook salmon returning to the Sacramento River

system to spawn hiave not been evaluated. A thorough understanding of the role of environmental
..contaminants and their involvement in declines of salmen and other anadromous species is
-therefore essential if a comprehenswe watershed management plan for the Sacramento River 1s
to be effective.

Most smudies in the Sacramento- San Joaqum River system have focused on Juvemle fish
(Hamilton et al. 1990; Varanasi et a/. 1993; Saiki et al. 1995}. However, adult productivity can
determine the abundance of an age class for the rest of its existence (Shuter 1990). Studies on
‘lake wout {Salvelinus -namaycush) reproduction in the Great lakes indicated a high correlation
" ‘between parent and egg PCB concentrations, and a negative correlation between PCB

concentrations and the number of normal fry that successfully hatched (Mac et al. 1991). Similar
“results could result from other bioaccumulative toxicants (Brooks et al. 1997). This proposed -

three year study will examineé the potential effects of multiple contaminants on the repraduction
_of fatl-run and winter-run chinook salmon {Oncorhynchus tshawytscha) in the Sacramento River

syster, with emphasis on returning adult fish, matemally-exposed eggs and larvae, and juvenile '
. survival and fitness. Since most of the methods available to assess reproductive effects of

‘toxicants require that the orgamsm be sacrificed, which could be counterproductive in the
assessment of rare or declining species, an attempt will be made to develop non-lethal screening
. parameters for reproductive impairment in winter-run salmon by correlatlng the results of tests

on mortalities in different stages of winter-run fish with the same tests in randomly selected fall- -
“run fish. Additional tests will be performed on tall—-run fish to further elucidate posmble'

' contammant effects on reproductlnn
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The results of this study will be used to evaluate and monitor contaminant effects on the
native chinook salmon of the Sacramento-San Joaquin River system by focusing first on the
adult fish to confirm or eliminate contaminant effects on fertility as a possible cause of species
decline. Specific management actions that will be facilitated by the results of this study include
the following: : ' .

1) Support ongoing efforts by the United States Fish and Wildlife Service and other resource
agencies in recovering threatened and endangered anadromous fish populations in the
Sacramento-San Joaquin system by facilitating restoration planning and monitoring.

2} Evaluate the utility of non-lethal screening methods (used singly and in combination) in
assessing xenobiotic impacts on adult chinook salmon and generate data which can be used to
assess the need for more comprehensive studies on genetic injury and reproductive success in
other anadromous species using the Sacramento-San Joaquin system during patts of their life-
cycles.

3) Evaluate data linking specific contaminants with adverse effecis to help guide
management decisions with respect to determining acceptable contaminant levels in the
environment, particularly in evaluating water quality objectives and clean-up levels at CERCLA
and RCRA sites.

4) Develop salmonid early life-stage mortality estimates for predictive models that can be
used to evaluate management actions .

5) Further evaluatc and interpret data on survival and recruitment of juvenile chinook
salmon currently being collected by the National Marine Fisheries Service and develop an
assassment of contaminant effects on the freshwater phase of the chinook salmon life cycle.
Hypotheses: The null hypotheses to be tested are outlined in Table 2. _

Adaptive Management: Assessment of the findings from this study will be made in the annual
reports prepared jointly by all investigators. On the basis of Year 1 sampling and data analyses
we anticipate changing the program to both eliminate parts of the program where null hypotheses
have been accepted, and to refine and revise objectives when hypotheses have been rejected.
‘Further work in years 2 & 3 will clarify nature of initial findings where contaminants have
-impact on fish. i )
Linkages: Data generated by this study will enable an assessment of the effects of contaminants
on individual restoration projects to evaluate whether contaminants are having a deleterious
affect on individual runs or popuiations of chinook salmon that outweighs the benefits gained
from those projects. [lata from this study will complement other studies by the National Marine
Fisheries Service and California Department of Fish and Game on the effacts of contaminants on’
various life-stages of chinook salmon and aid in the development of an integrated picture of
- contaminant effects. :
System-Wide Ecosvstem Benefits: The sensitivity of salmonids to degraded water quality is
well documented, and allows the use of salmonid species as indicators of ecosystem health, In
addition, salmon reeycle essential nutrients, enriching the aquatic habitat for their own offspring
and to other native species. Post-spawned salmon carcasses are also a rich (and once reliable)
source of food for many terrestrial species. A thorough understanding of contaminant effects on
salmonid reproduction system-wide is essential if managers are to effectively assess the potential
risks and benefits of specific and programmatic actions undertaken by CALFED and other large-
scale, comprehensive resource programs. The information need to complete such assessments
can only be gained from the detailed evaluation of the contaminant impacts of s on every stage of
‘the salmonid life-cycle. The information gained from a study of contaminant impacts to chinook
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salmon will also contribute significantly to the assessment of impacts'on other mative fish
species. ' .
Compatibility with Non-Ecosystem Objectives: This study will provide benefits to other
CALFED objectives including water quality and water supply reliability; specifically, the
watershed management program will benefit from elucidation of conta.rnmant effects on a
_recreationally, commercially, and ecologically important resource.

I —019160
[-019160



Technical Feasibility and Timing

A modification of Invéstigator collecting permits will need to be obtained er_om the California
Department of Fish and Game to allow collection of fall-run chinook salmon, activities with

winter-run chinook salmon’ will have to be coordinated with the National Marine Fisheries

“Service, Santa Rosa, and the U.S. Fish and Wildlife Service Northern Central Valley Fishery - -
Resource Office, Red Bluff, and might require a modification to fche USFWS’S current permit fo; ‘

winter-run propagation. - :
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Monitering and Data Collection Methodolagy

'Momtormg Parameters and Data Collection Approach:

Winter-run. A maximum of 20 fish (depending on availability) will be identified at the winter-
run propagation facility, for fecundity assessment and tissue sample collection. Sampling will be
coordinated with the National Marine Fisheries Service to avoid unauthorized take.

" Fall-tun. Twenty adult fall-run fish will be captured by hook and line, or caught cooperatively |

with NMFS personnel (Tiburon), or purchased from commercial sources as they enter the
estuary. The fish will be sacrificed to establish baseline contaminant concentrations and
-biomarker responses for adult salmon entering the estuary at the beginning of the spawning run.
Tissues collected will be gills, liver, gonads, and blood. An exposed group of fish will be
- established by randomly selecting adult fall-run salmon (10 male, 10 female) that return to
- Coleman Hatchery: on Battle Creek to spawn after negotiating the Sacramento:River system, At
-the time of spawning, samples of adult tissues (muscle, liver, gonad, blood) and gametes ( fall-

tun only) will be collected for chemical analysis and biomarker assessment. All fish will be.
. weighed and measured at the time of collection, Tissue samples will be analyzed for both metals
-and organochlorines. Ten crosges of individual male and female fish will be made and incubated:

separately to evaluate reproductive success and to relate that to the initial analyses.
Qutmigrating juveniles and smolts. Outmigrating juveniles will be captured in the spring of the
year in the mainstream Sacramento River and upper San Francisco Bay estuary. We have a goal
of capturing 20 fish from each station and to have at least five stations that span the mainstream
of the River through Suisun Bay. These stations will be visited monthly from March. through
Tune. All fish will be weighed and measured at the time of collection. Tissues to be collected
include gills, liver and -kidney. Some whole fish will be set aside for vontaminant analybes
Tissue samples will be analyzed for bath metals and organochlorines.

In Table 4 (4a,4b,4¢ 4d) are presented: The species and hfe stages of ﬁshes to be used and the

- “analyses to he conducted

Budget: Year 1, $292, 3K Year 2: $272.2K; Year 3: $181 21( Full budgat in Appeudxx
{Tables 3a, 3b, 3c and 4a, 4b, 4C).

o Data Evaluation Appr.oagh: See Tab[es 4a, 4b, 4c and 5

I —01916 2

-019162



o

11

Local Invelvement

Listed below are the counties that have been natified in writing of the project.

- County Planning Department - County Board of Supervisors
Alameda o : Alameda
San Mateo . : San Mateo
Santa Clara o _ _ Santa Clara
Solano _ : Solano
Sacramento Sacramento
Yolo _ : Yolo
Colusa A Colusa
Sutter . i : Sutter
Glenn Co Glenn
Butte . Butte
Tehama Tehama
Shasta - ) Shasta
Marin Marin
Sonoma - : Sonoma
Napa o Napa
Santa Cruz : ' Santa Cruz
San Joagquin a San Joaquin
Stanislaus : . Stanislans
Merced Meread
Madera i Madera
Fresno : Fresno
Kings Kings
QOther

Delta Protection Commission _
Bay Conservation and Development Commission

Letters of Notlﬁcatwn to the counties are located in the Appendm For coordmatmn w:th the
- existing programs in the area see Table 3.
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Cost

‘Budget: Year 1: $292.3K; Year 2: $272.2K; Year 3: $181.2K: The full budget is in thé
Appendix (Table 33, 3b, 3c and 4a, 4b, 4c).

Schedule:

Year 1: Literature Rcvww to be completed. Pre-field planning and coordmatlon will be -

performed during the summer/fall of 1999, Winter-run salmon tissues will be collected and adult
biomarkers assessed February-Aprif 2000. Early life-stage biomarkers will be assessed beginning
Augunst 2000, Fall-run salmon will be collected in October and November 1999. All tissue
samples will be taken at the times the fish are collected. Adult biomarkers, percent fertilization,
hatching success, and swim-up fry survival will be assessed between November 1999 and
- February 2000. Health of hatchery and wild juveniles will be assessed April-fune 2000.
Histopathological examinations will be conducted beginning in January 2000
Year 2: Using an adaptive management framework, the ahove tasks will be repeated, except for
literature review, in year 2 as appropriate to confirm and extend findings. A inajor emphaSIS will
- be placed on swimming performance. Any indication of hormonal disruption found in the first
‘year’s studies will initiate more investigation, possibly including receptor binding assays,
.gonadotropin determinations, rates of hormone production.
Year 3: Data analysts and report preparation will begin as results become avaIIable with an
estimated report completion time of August 2002. Additional ﬁeld studies will be conducted as
needed to conform ﬂndmgs from vears 1 and 2.
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Cost-Sharing

The Department of Toxic Substances Teaching and Research program will prowde $9,000 per
year for two years for salary support for Mr. Haas and supplies. :
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Applicant Qualifications

Robert B. Spies, Ph.D., (Univ. So. CA, 1971); President, Applied Marine Sciences; Fate and
effects of contaminants in the aquatic environment, especially reproductive effects; reviews for
20 organizations, 13 journals; 2 Editorial Boards; Sample publications (from 404):

R. B. Spies et al., 1987. Benzthiazoles in estuarine sediments as md1cators of street runoff.
Nature 327: 697-699.

R. B. Spies et al., 1988. The effects of organic contaminants on reproduction of starry ﬂﬂundcr,
Platichihys stellatus (Pallas) in San Francisco Bay. Part L. Hepatic contamination and mixed-
function oxidase(MFO} activity during the reproductive season. Marine Biology 98, 181-189.
‘R.B. Spies & D.W. Rice, Jr. 1988. The effects of organic contaminants on reproduction of starry
‘flounder, Platichthys stellotus (Pallas) in San Francisco Bay. Part 11. Reproductive success of
fish captured in San Francisco Bay and spawned in the laboratory, Marine Biology 98, 191-202.
MJ. Melanacon, et al. 1992 Metabolic products as biomarkers, In: Biomarkers: Biochemical,
physiological and histological markers ofanrhropogemr_ stress (Huggett et al., Eds) Lewis
Publishers, Boca Raton, Florida.

Gary D. Marty, Ph.D. (Univ. CA, Davis, 1993); Assistant Professor, UC Davis; Diseases of

fish; Sample publications (from 12'); Sample publications:

Marty, G.D., et al. 1997. Histopathology and cytogenetic evaluation of Pacific herring larvae

exposed to petroleum hydrocarbons in the laboratory or in Prince William Sound, Alaska, after

the Exxon Valdez oil spill. Can. J. Fish. Aquat. Sci 54:1846-1857.

Muarty, G.D et al.,, 1998. Viral hemorrhagic septicemisa virus, Ichthyophonus hafer: and othex

causes of morblchty in Pacific herring Clupea pailasi spawning in Prince William Sound, Alaska,
"USA. Dis. Aquat. Orp. 32 (1):15-40.

Marty, G.D. et al., 1998. Viral hemorrhagic septicemia virus, Ichthyaphonus hoferi, and other

causes of rnorbldl_ty in Pacific herring Clupea pallasi spawning in Prince William Sound, Alaska,

USA. Dis. Aquat. Org. 32(1):15-40

Joseph J. Cech, Jr., Ph.D. (Univ. Texas, Austin, 1973); Professor, Wildlife, Fish &
Conservation Biology, UC Davis), Physiological and behavioral responses of fishes to
environmental factors, including toxicants, experience with chinook salmon; Sample
~ publications (from 90+):

Choi, M H., JJ. Cech, Jr., and M.C. Lagunas-Solar. 1998. Bioavailability of methylmercury to
Sacramento blackfish (Grthodon microlepidotus): dissolved organic carbon {DOC) effects. Env.
Tox. Chem. 17:695-703. '

Swanson, C., P.S. Young, and J.J. Cech, Jr. 1998. Swimming performance of delta smelt:
maximum performance, and behavioral and kinematic limitations on swimming at submaximal
velocities. J. Exp. Biol. 201:333-345, 701.

Heath, A.G., JJ. Cech, Jr., J.G. Zinkl, B. Finlayson, and R. Fujimura, 1993. Sublethal effects of
methy! parathion, carbuﬁn"dn and molinate on larval striped bass. Amer. Fish. Soc. Symp. 14:17-
28

David E. Hinton, Ph.D. (Univ. Miss., 1969); Professor, School of Veterinary Medicine, UC.
Davis; Cellular and subcellular responses of aquatic organisms to environmental pollutants;
Sample publications (from 155}

Spies, R.B., Stegeman, J.J, Hinton, D.E., Woodin, B., Smolowitz, R., Okihiro, M and Shea, D.
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1996. Biomarkers of hydrocarbon exposure and sublethal ¢ffects in embiotecid fishes from a
natural petroleum seep in the Santa Barbara Channel. Aquat, Toxicol. 34:195-219,

Hamm, JT. Wiilson, B.W. and Hinton, D.E. 1998. Organophosphate-induced
acetylcholinesterase inhibition and embryonic retinal cell necrosis ir vive in the teleost (Oryzms
latipes). NeuroToxicol. 19(6):853-870.

Hinton, D.E. 1998, Multiple stressors in the Sacramento River watershed. In: Fish
Feotoxicology. Braunbeck, T, Hinton, D.E, and Streit, B. (eds.) B1rkl1auser Publishers, Basel,
Switzerland. pp. 303-318.

James E. Haas, M.S. (SF State Univ., 1995); Biologist, Fish & Wildlife Serv.; Ph.D. student,

UC Davis; Sample publications: '

Haas, J.E., L. Thompsan, and 5.E. Schwarzbach (in prep.) Metal burdens in gill and liver tissue of late
Fall-run and winter-run chinook salmon (Orcorhynchus tschawytscha) from the Sacramento River.

Haas, J.E. 1998, Toxicological effects on aquatic arganisms in the Anacostia River from exposure to
polyeyelic aromatic -hydrocarbons. Internal Report, Code 6115, Naval Research Laboratory,

Washington, D.C. :
Schwarzbach, S.E. and J.E. Haas (1998) Cadmium, coppet, and zine in livers of adult winter-run
chinook salmon (Oncarhynchu& tschawyptscha) from the Sacramento River. U.S. Fish and
Wildlife Service, Ecological Services Field Office, Sacramento, California. -

Jordan Gold, M.S. (UC Davis, 1992); Biologist, Applied Ma.rlne Sc1ences, Fisheries
- investigations, enwronmcntal monitoring programs.
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Tables 1 -5

Budget

Nondiscrimination Compliance Statement

Small Business Preference and Contractor Ideatification Number
References

Letters of Support

Letters of Notification
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Tabile 1. froposal relevance to CALFED goals and objectives

CALFED Goal (ERP reference)

Relevance of propesal to goal

Achieve recovery of at-risk native species dependent
on the Delta and Suisun Bay as the first step toward
establishing large, self-sustainizyg populations of
these species; support similar recovery of at-risk
nafive species in San Francisco Bay and the
watershed above the estuary; and minimize the need
for future endangered species listings by reversing
the downward population trends of native species
that are not listed. (page 1, Yol 1 Feh, 1993 ERP)

If chinook salmon are being impacted by
contaminants, then the nature of the
impact and the source of the )
contaminants needs to be identified as.
the initial step towards enabling
tecovery. :

| Late-fall-rum, fall-run and spring-run chinnok
Salmon to the Sacramento river and the Bay-Delta
estuary. (pages 177-178, Yol. 1 Feb. 1999 ERP)

Improve and maintain water and sediment quality See abave.

to elimimate, to the extent possible, toxic impacts to

organisms in the system, including humans. (page 1,

Valk 1 Feb. 1999 ERP). +
Sacramento chinook Salmon: Restore winter-run, Sce above.

Build an understanding of physieal, chemical, and
bivlegival processes in the Bay-Delta and its
watershed that are relevant to CALFED program
actions. (page 9, Vol. 1 Febh. 1999 ERP)-

The potential impact of contaminants on
chinook salmon is needed for a complete
understanding of kow the environment
interacts with biological processes (2.g.,
reproduction).

Provide information useful In evaluating the
effectiveness of existing monitoring protocols and
the appropriateness of monitoring attributes. (page
9, Yol. 1 Feh. 1999 ERF) '

There are existing programs to monitor
juveniles leaving the syster, but
contaminant impacts arc not fully
addressed in these programs. If tindings
from the proposed studies indicare -
impacts, then it may be appropriate to
monitor to see if they persist while the
populations begin to recover.

Test causal relationships among environmental
variables identified in conceptual models. (page 9,
Vol. 1 Feb. 1999 ERP)

This proposal will address causal
relationships between water quality and
fish health.

Reduce areas of scientific uncertainty regarding
management actions. (page 9, Vol. 1 Feb. 1999 ERP)

Whether contaminants are a significant
impediment to population recovery iz a
major uncertainty and this proposal will
address this uncertainty.

Incorporate relevant new information from
academic research. {page %, Vol. 1 Feb, 1999 ERP)

A number of new tools and approaches,
biomarkers and physiological
performance will be employed in this
proposal.

Short-term objective; Systematically Identify and

locate the best examples of essential fish habitats

and prioritize them for conservativn. Develop and

hegin implementation of action plans for restoring

- | significant examples of each habitat type. (page 162,
Vol. 1 Feb, 1999 ERP)

Restoring essential habitat in the
Sacramento River may require reducing
contaminant inputs and this proposal will
aid in that process. -
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Long-term Objective: Protect and manage, on a
self-sustaining basis throughout the watershed,
multiple areas containing all aquatic, wetland, and
riparian habitat types in the Central Valley and
rivers (including the Delta and Suisun and San
Francisce Bays to a point where all at-risk species
that depend on the habitats are no longer at risk.
(page 162, Vol. 1 Feb. 1999 ERFP)

Managing salmon habitat will require
lmowing what levels of contaminants
place salmon at risk.

L.ong-Term Objective: Create self-sustnining
populations of winter-run chinoek Salmen in beth
the mainstream Sacramenta river and in battle
Creek at abundance levels equal to ar greater than
those identified in the Nutional Marine Fisheries
Service (NVFS) propased Recovery Plan for
Sacramento River winter-run chinook Satman.
(page 220, Vol. 1 Feb, 1999 ERP)

See above.

Long-Term Objective: Restore wild, naturally
reproducing papulations of spring-run chinook
Salmon to numbers or spawning densities in the
Sucramento River system equal to those that existed
in the 1940’s (average of 70,000-806,000 per year), as
measured over a perind of at least 25 years. {page
220-221, Vil. 1 Feb. 1993 ERF)

See above.

Short-Term Objective: Determine the distribution,
status, and habitat requirements of all native
resident fishes in the Bay-Delta watershed to see if
species-specific strategies are needed to reverse
declines or if habitat-oriented restoration scrategles
will be adequate. (page 347, Vol. 1 Feb. 1999 ERE)

See above.

Long-Term Objective: Reduce ¢concentratians and
Ipadings of contaminants to levels that do not cause

‘| adverse affects an all organisms and ecosystems in
the aquatic environment, (page 506, Vol. 1 Feb. 1999
ERDPM

Determining the levels of contaminants
that affect fish is the first step in
establishing what reductions may be
needed.

Short-Term Objective: Reduce concentrations and
loadings of contaminants that affect the health of
organisms and ecosysiems in water and sediments to
the extent feasible based on benefits achizved, cost and
technological feasibility. (page 306, Vol. 1 Feb. 1999
ERP)

See ahove

Table 2. Null hypotheses to be tested. Table Z. Null hypotheses to be tested.

Qverall null hypothesis (Hy)} There is no effect of contaminants in the San
Franciso estuary and its catchment on chinook
salmon reproductive success and juvenile fiiness.

t. specific null hypothesis (Ha) Contaminants accurnulated by adult chinook salmon
on their retumn to the estuary do not affect
hatchability of eges and survival of larvae.

2. specific nult hypothesis (Ho;) Health and fitness of juvenile salmon migrating to
sea is uarelated to tissue concentrations of
contaminanis or biomarkeres of contaminant
exposure and effect.
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Table 3. Ongaing projects and studies that are integrated with vur propusal

Study

Descriptivn of Cooperative [nvestipatlons

1. Dr. Bruce McFarlane of the National Marine
Fisheries Service has an ongoing study to
investigate contaminant concentrations and other
parameters in multiple life stages of chinook
salmon.

We will participate in their collections of ocean-
caught chinook salmon, and incorporate their
coutaminant concentration data in our study.

2. Dr. Peter Moyle from UC Davis canducts fish
surveys in Suisun Bay and the Cosuntoes river

We will participate in their collections and retain
Juvenile non-winter-tun chinook salmon for our
study.

3. My. Jerry Morinaka of the California
Department of Fish and (Game leads a project to
collect entrained salmon from Delta pumping
facilities and truck them to locations in the Delta
where they are unlikely (0 become re-entrained.

We will coilect entrained non-wiater-run chinook
salmoan in conjunction with COF&G’s fish salvage
operations and use them in our study.

4. Mr. Mark Pierce of the US Fish and Wildlife
service cenducts a monthly trawl and beach seine
project for IEP to determine the number and
race ¢f juvenile chinook salmon iz multiple Delta
locations

We will eollect non-winter-run chinock salmon
juveniles in conjunction with the USFW project and
use thenr in our study.
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Table 4a. A-'ssays to be conducted on winter-run chinook salmon from hatcheries'

pre- spawn post-spawn
reproductive adults | reproductive adults frameies embryos larvae Juveniles
assays to be assays 1o be conducted | assays to be assays tobe | assaysto be assays to be conducted
conducied on 20 on 20 males and 20 conducted on conducted conducted on 20 on 20 juveniles
males and 20 females: 100 gametes: on 160 larvae 1 % survival to releasc
females inchude: 1. conlaminani 1. egg i and embryos . 1. %, survivel to 2. terata (morts. only)
1. plasina concentrations of Cu, size £ % exogenous feeding 3. condition factor,
repraductive Zn, Cd, Hg, Se, PCB’s | 2.%icrlilizatio | hatching 2. terata (morts. only} | HSI
hormones; estradiol | and pesticides ineggs, {n 2. terata 3. histopathology
and lestosterong in | and PATI's in bile (motts. only} | {mortts. only), six step
females; and 2. Condition factor and - | sections through
estradiol, HS! entire figh)
testosterone, 3. biomarkers 4. contaminant
vitellogenin and including: concentrations
charionic protein in | histopathology of gills, {morts. onty) of Cn,
males liver, kidney, Zn, Cd, He, Se,
acetylcholine esterase, PCB's, and pesticides
and P4501 A

BS1= hepatosomatic index, GSE= gonadosmatic index, NA= not applicable, PCR’s= polychloriruied biphenyls,

PAH’s= polyaromatic hydrocarbons, CNS= central nervous syslem, morts= life stages that have died




L1610

Table 4b. Assays to be condacted oo fall-run chineok salmon from hatcheries

posk-spawn
pre- spawn reproductive )
reproductive adults | adults gametes emhryos | larvae juveniles
assays to be assays to be assaysfobe - assaysto | assays to be assuys ta be conducted on 20
conducted on 20 conducted on 20 | conducted on be conductedon 20 | juveniles
males and 20 males and 20 100 gametes conducted | larvae 1 % survival to release
females: females: |, egp # & size | on 100 1. %survival to | 2. terata -
1. plazma 1. Condition 2. sperm embryos | exogenous 3. biomatkers :
reproductive factor, GSi and matility 1. % feeding including:hisiopathology (six step
hormones; estradiol | HSL ~ ~ 3.%fertilization | hatching 2. terata sections lhrough entire fish), and
and testosterone in~ | 2. biowarkers 4. contaminant | 2. terata acetyicholine esterase, bile '
females; and including: concentrations metabolites, P450 1 A, blood
estradiof, histopathology of | of Cu, Zn, Cd, comet assay, hematocrit, plasma
testasterone, gills, liver, Hg, Se, PCB™s sodium, thyroxine and cortisol
vilellogenin and kidney ; and pesticides in and gill Na™-K"-ATPase activity
chorionic protein in | acetylcholine ganad, and 4. contaminani concentrations of
malcs esterase, and -| BAH’s in bite Cu, Zn, 4, Hg, Se, PCH's,
P4501A PAH’s and pesticides

5. condition factor, HSI
6. swimming performance

€L16 10—

See table 4a for key to abbreviations




Table dc. Assays to be conducted on chinook salmen from the wild (ne analyses will be conducted on winter-

run fish) :
post-
. Spawi )
adults canght at sea | reproducti | gamete | embryos | larvae
ve adults s
assays to be conducted | NA NA NA NA assays to be conducted on 20 juveniles

on 20 males and 20
females include:

1. plasma reproductive
hormones; estradiol and
testosterone in fernales:
and cstradiol,
testosterone,
vitellogenin and
chorionic protein in
males )

2. contaminant
concentirations of Cu,
Zn, Cd, Hg, S PCB’s,
and pesticides in liver;
PAH's in bile

L. terata

2. biomarkers including:histopathology
(gill, liver, kidney), and acctyicholine
asterass activity, bile merabalites, P450
LA, hematocrit, plasma sodium, thyroxine
and cortisol and gill Na'-K"-ATPase
activity .

3, contaminant concentrations of Cu, Zn,
Cd, Hg, Se, PCB’s3, and pesticides.

4. condition factor, HSI

5. swimming perfonmance

See table 4a for key ta abbreviations
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"Table S. Summary. of cnntnmmmt malyses, biomarker and health/perfnrmance measurements and data

analyses _

Anslyte/Biomarker/Health | Methed ‘Quallty Assurance Data Evaluation .
/Fitness measure : :
Organ ophosphate - XXX XXX XXX

| pesticides
PAHs XXX

;| PCBs XXX
Hg - XXX
Cu XXX
Zn XX
Se . XXX
Acetylcholine esterase Modified spectrophotometric OR,S- ANOVA

| activity (Elman et al.,1961) ’
P4501A ‘Stegeman et al,, 1991, Smolowitz | O,R, S ANOVA

: etal, 1991, Weidmer et al, 1996 | :

Bile analysis Krahn et al., 1984 B,O.R ANOVA
Testosternne, estradiol Singh et al., 1988 O, R. 5, 8p ANOVA
Vitellogenin, choricnic Purdom et ak., 1994; O,R 5. ANGVA
protein in males Celius et al., 1999 : -
Gaonadosomatic Index Spies and Thomas, 1995 onR ANQOVA
Histopathology of lwer ; Hinton, 1993, BL ANOVA

| gills, kidney
Swimming performance Breti, 1964 R ANOVA

Cuality assurance sbbreviatons: B=blank, O=repear analyses for outlier values, R=repeat analyses for precision,
S=Analysie of standard reference with each baich (positive and negative), Sp=Spike recoveries, BL=Blind study
. plus ‘consultation with 2™ pathologist. Data cvaluation: ANOV A=analysis of variancc statistical model with
" dependent variable beiug the biomarker response and independent variable(s) including site of collection,

"“concentrations of various cenfaminaats in tissues, Data will be transferced as- appropnate to meet assumptmns of

normal d1stnbunon qr an cqulvalent non-parameiric test will be used
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 Table 3A.

Tatal

Budget 198%9-2000
1 Material Qvarhead
Direct : Direct and Miscellanecus and’
1 Labar Salary -and Service Acquisition and other . Indirect .
Task Hours - Benefits | Contracts Coste Direct Costs costs’ | Total -Gost
Task 1 200 $8,6132 $£5,000 §0 £650] - $10,168| $24,B28
TJask 2 g0 $3,036 361 500 $507 $1.263 $14,649 581,046
Task 3 282 312 322 $109. 730 $714 $2,027 $33,927 $159,619
‘|Project A
Managoment . : Ve :
Task 194 $3,45¢% $5,000 S0 51,200 $11,184 $27.017
Tatal 883 $33.8009 $181,230 $1.221 $§5140F. - $69.905 $292,300
Tahle 3B. Total Budget 2000-2001
i : : ) : Matarial : Overhead
" Direct Diract and Miscellaneous . and .
1 - "Labor | Salary .and Service Acquisition |- and other ~Indirect o
Task Hours Benefits Contracts Costs Direct’ Costs Casts’ Tatal Cost
Task 1 0 $0 &0 $0 $0 50 50
Task 2 88 $§2,636 $63,960 $522 $1,301 $14,679 $83,187
Task 3 354 $11,031 $114,119 $735 42 087 $32,832 $161,150
Project ] ' ’ .
Management . ' . . o
[ [Task 194 - §9,743[ $5,200 50 $1,236| - $11,508 §27.580
Tatal 638 §23 410 $183,279 $1,258 54 825 $59,019 $272 226
Table  3C. Total Budget 2001-2002
) . . Matarial ) . Ovarhead
- Direet Diract and . - Miscellaneous and
K * Labor - | Salary and Service |Acquisition and other Indlrect
Task Hours: Benefits Contracts Costs Direct Costs Casts’ Total Ceost
Task 1 0 $0 $0 §0 30 30 gol -
Task 2 49 51,634 $40,707 5538 51,340 56,425 $53,694
Task 3 185 56,044 $74,613 5757 $2,150 $20.417 £104 187
Praject
Managemsant . .. : _
Task 149 §7,418 $5,408 $0 $1,273 $9,083 $23,331
Total 383 $15.,098 5120,728 $1,295 $4,783 $38,826 $146t. 182

' The overhead rate is applied to a base of direct labor dollars including fringe bensfits. - The averhead pool
consists of such indirect expenses as office supplies, indirect laber, frings benefits associated with that-
“labor, postage and shipping, rent, utilities, telephone expense, insurance costs, eto. Indirect expenses |
Includad in this pool .are those associated with suppdrting AMS direct contract effart..

The General and Administrative (G&A) expanse poal is allccatad on a Total Cost Input base ¢onsisting of
direct materlal and subcontract costs, direct labor and overnead. The G&A pool consists of such axpanses
as management salarias, fringe benelits assoclated with those salarias, rent, insurance, office supplies,
taxes, depraciation, maintenance, ete. Indirect expenses accumulated in this peol are those associated with
running the overall company. : .

The overnaad and G&A rates ‘are the same for both state and fedaral prejects. Costs deemed ungllowabla in
aceordance with the Federal Acquisition Regulation (FAR) Part 31 have been ellminated from bath poats.
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Table 4A. 'Cluart_erly Budget: 1999-2000.

- _ . Quarterly | Quarterly o .
Quarterly | Quarterly Budget Budget Quartelry
Budget CctjBudget Jan Apr-June | Jul-Sep Budget Oct :
__Task Dec 99 Mar_ 00 0o 00 Dec 00 Total _Bung_t__
See table 4b '
Task 1 $12,314 $12,314 $0 §0 balow $24.628
Task 2 $20,2861 $20,2561 $20,261 $20,261 " ‘$81,046
Task 3 0 $39,905 $39,905 $39,905 $39,905 $159,619
 Project L . .| sSeetable 4b -
Management 36,754 56,754 36,754 56,754 batow 527,017
|Total $39.329 $79,234 $66,920 $66,920 $39,905 5292 309 -
Table 4B. ' .Quarierly Budget: 2000-2001
o Quarterly |Quarterly | -
Quarterly | Quarterly Budget Budget . | Quartelry
.- | Budget ©ct|Budget Jarj Apr-June | Jul-Sep Budget Oct
-~ Task Dec 00 Mar 01 01 o1 Dec 01 | Total Budget
: Ses table 4c
Task 1 -0 -0 0 0 balow -0
Task 2 20,797 20,797 20,797 20,7897 " 83,187
’ See tabie 4a ) ) o )
Task 3 ahove 40,290 40,290 . 40,290 40,249C © 181,158
Project .l ] See table 4¢
Management 66,9707 8,970 6,870 6,870 balow 27,880
{Totai 27,767 88,058 658,058 58,056 40,280 272,228
" Table 4C.  Quarterly - Budget: 2001-2002
_ - Quarterly | Quarterly . _
-Quarterly “| Quarterly Budget Budget | Guartelry
Budget Oct|Budget Jan Apr-June | Jul-Sep ' | Budget Oct ' _
Task Dec 01 Mar_ Q0 00 0.0 Dec 00 | Total Budget |
(Task 1 30 $0 $¢ $0 $0 §0
Task 2 $10,739 $10,739 $10,73% 310,739 $10,739 $53,694
. Sea table 4b : :
Task 3 above - - $26,042 $26,042 $26,042 $26.042|- $104,167
Project : o :
Management|’ $4,668 §4,666 $4,868 $4,688 -$4,666 $23,331
Total $15,405 $41,447 $41,447 $41,447 $41,447
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| STATEOF GALFOFRAA '
NONDiSCFlIMINATION COMPLIANCE STATEMENT

ST, 19 {REV. 3-95) FMC

COMPANY NAME .
Applied Marine Sc1ences, Inc

Thc company named above (hereinafccr referred to as "prospective contractor”) hereby éerﬁﬁes, unless’
© specifically exempted, compliance with Government Code'Séction 12990 (a-f) and California Code of
- Regulations, Title 2, Division 4, Chapter 5 in matters relating to reportmg requirements and the
- development, implementation and maintenance of a Nondiscrimination Program. Prospective contractor
- agrees not to unlawfully discriminate, harass or allow harassment against any employee or applicant for
: ‘employment because of sex, race, color, ancestry, religious creed, national origin, disability (including
.. HIV and AIDS), medical condmon (cancer), age, marital status, dcmal of famﬂy and med:ca] care leave
- and denial of pregnancy disability leave.

CERTIFICATION

I the official named below, hereby swear that I am dufy authorized to legally bind the pmspe'crivé
- consractor to the above described certification. I am fully aware that this certification, executed on the
" date and in the county below, is made under penalty of perjury under the laws of the State of California.

| OFFICLAL'S HAME

‘Robert B. Spies
UA\‘EExEGUTED . ’ -EXECUTED INTHE COUNTY OF
9 Alameda
Presulent
. PROSPECTIVE COMTRACTOR S LEGAL BUSINESS NAME
Applied Marine Sciences, Inc.
|l —019178
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*State of California ) o : o - C

. The Resources Agency .- - Agreament Na.
DEPARTM.'ENT OF WATER RESOURCES _ S Exlnb

it

STANDARD CLAUSES - L ' '
SMALL BUSINESS PREFERENCE AND CONTRACTOR IDENTIFICATION NUMBER

NOTICE TO ALL BIDDERS

~ Section 14835, et. seq. of t.he California Government Code requires that a five parcent
" proference be given to bidders who qualify as a small businesa. The rules and regulations
“of this law, inchuding the definition of a small business for the delivery of service, are contained

in Title 2, California Code of Regulations, Section 1896, et. seq. A copy of the regulations is-
. available upon request. Questions regarding the preference approval process should he
directed to the Qffice of Small and Minority Business at (316) 322-5060. Ta claim the small
.. business preference you must submit a copy-of your certxflcation approval letter with

. your bid. : ‘ : ‘ : :

Are you cla'in'iing' prefe_fence as a eamall business?

X

Yes® No

*Attach a copy of your certification approval letter.

_ Not c:cm31dered State small business.
¢ -Considered Fedaral small business.

TCTTYR S BA TR dman
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APR-13-98 10:55 FROM:USFWS/DFG ID: 2089486355 BAGE 171

United States Departinent of the Interior
FISH AND WILDLIFE SERVICE
_Sacramento/San Joaquin Estuary Fishery Resource Office
4001 North Wilson Way, Stockton, CA 95205-2486
200-946-6400 (Voice) 209-945-6355 (Fax)

Dr. Robert B. Spies

- Applied Marine S¢iences
4749 Bennett Drive Suite L
Livermore, CA

Dr. Spies,

This letter is to voice suppert far the type of proposed work that you eutlined via telephone and email,
entitied "Effects of Contaminants in the Catchment of the San Francisco Bay Estuary on Reproductive
Success of Adult, and Health and Fitness of juvenile Chinook Salmon (Oncorfiynchus tshawylscha)®. In
my experience | have found a significant gap in information reiating to the effects of contaminants and
toxics.on fishes in the Sacramento-San Joaquin Rivers and Delta. This information may be helpful in
determining the mechanisms behind the juvenile chinook survival estimates that we generate in our
ongoing studies. .

Provided that the necessary take permits are provided by you, we would be happy to allow your shady
to “piggy back™ on our standard monitoring efforts throughout the delta, as a means of cost-effectively
collecting juvenile chinook for your analyses. | would appreciate a copy of your proposal once itis
finalized. ' ’

A/ XAN)

" Mark Pierce :
Supervisory Fishery Biclogist

OFNONAL FORM 79 (7-00) : -

FAX TRANSMITTAL |,,.m.“"—}

To ; . From "

Do KR gies ™ Mak Pirce

Fata o ¥ ZD? ?gé—éﬂ)ﬁ
B_AR3

MESN T540.01-317-T58 5098107

GENERAL SERVICES ADMINISTRATION
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APR.14,1999  1:31PM Sk FISHERIES TIBURON . MO. 857 r.2s2

ANT OF,
g‘# %!: UNITER BTATES DEPARTMENT OF COMMERGE

; Netional Ccaanlc and Atmespheric Administration
. NATIONAL MARINE FISHERIES SERVISE
ran of Southwest Fi Lot Soience Center

Tiburon Laboratory
3150 Paradise Drive
Tibuwron, California 94520

14 Apr 1999 F/SWC3:REM

MEMORANDUM FOR:  CALFED _ . ,
- FROM: R. Bruce MacFariane, PhD, 2 4, - s Fptoon
Research Fishery Biologist / 'f : '
SUBJECT: Proposal by Spies et al. for salmon - confaminant research

The proposal, “Effects of Contaminants in the Catchment of the San Francisco Bay Estuary on
Reproductive Success of Adults and Health and Fitness of I uyenile Chinook Sglmon
(Oncorhynchus tshawytscha)” is designed to address an important, but largely unknown, aspect
of the Ceural Valley - San Francisco Rstuary ecosysterr. This is among the most agricultuzal
and urbanized systems in the country, if not the world, thus subject to significant quantities of
confaminants from virtually all seciors of society. Additionally, this ecosystem provides a home
for a unique commumity of chinook salmeon, a resource of great socicecononic stams. This is the
only system containing four runs of chinook salmon, all of which ace experiencing declines in
natural production for a variety of reasons, some known (¢.g., loss of habitat behind darms) and
others unkmown. The effects of contaminant exposure to salmor reproduction in this system is

* one of the unkrown factors. Final stages of mamration during the upstream spawning migration
are among the most stressfuul stages to any anadremous fish, and 1n particular semelparous, or
one-time, spawners. ‘The literatore clearly shows that contaminant exposure during this stage
can result in lowered reproductive syecess. ' '

_ O research has documented cantaminant concentrations in outmigrating juveniles since
1993, but has not investigated the exposure or effects to adults, This work needs to be dorne to
better understand the contribution of contaminants to the decline of these federally ESA-listed or

‘candidate chinook salmon runs. The collaborators on this proposal are all well-qualified to do
tha work and will improve our knowledge of contaminant effects, - : .

To the extent possible, we affer our assistance in coliecting adult salmon for their
research, Personne] from their project are welcome to join us on our salmon collection cruises

- on a space available basis (often the case). We have proposed a study of the biology and ecology
of juventle and immature salmonids ip the coastpl waters of California for FY 2000 and beyond
to National Marine Fisheries Service (NMFS). This is a natural extansion of our previons and
cumrent work that focusess on juvenile dsvelopment within the estuary, and is likely fo be
supported since research on the influences of ocean processes on salmon growth and survival is
in the forefront of NMFS Qffice of Protected Resources rasearch pricrities.

@ Printed on Racyaled Paper R
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The requested supporting letter from the California Department of Fish and Game

to allow collection of entrained salmon from several pumping facilities in the delta has * -

‘been -dclaye'd until- they review the full proposal. They have expressed interest in the
objectives of proposal, which will entail collecting small numbers of entrained juvenile
fall-run chinook salmon (20 fish). We anticipate departmental support for our pmposal
-foliowmg their review.
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April 12, 1999

San Mateo County Planning Department
590 Hamilton Street
Redwood Ciry, CA 94063

To Whom It May Concern:

_ A consortium of University (UC Davis), government (USFW), and private (Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of '
contaminants on Chinook salmon. CALFED requires that all proposals include notification to the
counties that are within the geographic scope of the preposed research, and also requires
netification of the Delta Protection Commission, and the Bay Conservation and Development

© Commission. This letter is intended to serve as this notification.

"The research that we are proposing may eiucidate potential contaminant effects on various
life stages of Chinook salmoua. Qur aim is to be able to provide information to resource managers
that will allow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joaquin river system, the San Francisco Bay/Dcltu, and the nearshore
ocean out to the Farallon islands. ' :

Aay questions that you may have concerning our proposed ressarch may be addressed to:

Dr. Gary Marty or, Jordan Gold
| Shields Avenue Applied Marine Sciences, [nc.
School of Veterinary Medicine 4749 Bennett Dr. Suitz L.
. Department of Anatomy. Physiology. and Livermare, CA 94350
_Cell Biclogy Phone: (925) 373-7142

University of California Fax: (925) 373-7834
Davis, CA 93616 .
Phone: (530) 754-8062

Fax: (530) 752-7650

Thank You, .
o
o

Jordan Cold
Marine Biologist

JG/dts

-~
L
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April 12, 1999

Santa Clara County Planning Department
70 W, Hedding Street
San Jose, CA 95110

To Whom It May Concern:

A consortium of University (UC Davis), government (USFW), and private (Applied Marine
Sciences, Ine.) researchers are currently applying for CALFED funding to study effects of
contaminants on Chinook salmen. CALFED requires that all proposals include notification (o the
counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the Bay Conservation and Development
Commission. This letrer is intended to serve as this notification.

The research that we are proposing may elucidate potential contaminant effects on various
life stages of Chinook salmon. Cur aim is o be able to provide information to resource managers
that will allow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes

-much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delta, and the nearshore
ocean out to the Farallon islands.

Any qucstio'ns that you may have concerning our oroposed research may be addressed to:

Dr. Gary Marty or, Jordan Gold

| Shialds Avenue Applied Marine Sciences, Inc.
School of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiclogy, and Livermore, CA 94530

Cell Biology ' Phone: (923) 373-7142
University of California Fax: = (925) 373-7834

Davis, CA 95616
Phone: (530) 754-8062
Fax: {530)752-7650

Thank You,

A e

Jordan Gold
Marine Biclogist

JG/dts

-
s
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April 12, 1999

- Solano County Planning Department
- 601 Texas Strest
- Fairfield, CA 94533

To Whom It May Concem

. A consortium of University (UC Davis}, government (USFW) and pnvate (Appllcd Mzmne'

Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of .
contaminants on Chinock salmon, CALFED requires that abl propesals include notification 1o the
. counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the Bay Conservation and Development
S Commission. This letter is intended to serve as this notification.

The research that we are proposing may elucidate potential contaminant effects on varicus
life stages of Chinook salmon. Our aim is to be able to provide information to resource managers
that will allow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joaquin river system, the San Francisco Ba} fDe!ta and the nearshore
ocean out to the Fdrallon islands.

Any questions that you may have concerning our proposed research mily be dddressed

Dr. Gary Mﬁrty - : er, Jordan Gold

1 Shields Avenue ' Applied Marine Sciences, Inc
School of Veterinary Medicine 4745 Bennett Dr. Suvite L
Department of Anatomy, Physislogy, and Livermore, CA 94550

Cell Biology : Phone: (925) 373.7142

University oFCahforrua -+ Fax: (925)373-7834
Davis, CA 93616 o

Phone: (530) 754-8062 .
Fax: (530) 752-_769_0

f/ / S'7"/
Jordan Gold .

_Marine Biologist

"~ Thank You,

IG/dss

"~
| %"
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April 12, 1999

Sacrumento County Planning Department
827 Seventh Street
‘Sacramento, CA 93814

To Whom It May Concern:

A consoftiufn of University (UC Davis), government (USFW), and private (Appiied Ma.rine.

Sciences, Inc.) researchers are currently applying for CALFED funding to study cffects of
contaminants on Chinook salmon. CALFED requires that all proposals include notification to the
counties that are within the geographic scope of the proposed research, and also requires
notification of the Deita Protection Commission, and the Bay Consarvation and Development
Commission. This letter is intended to serve as this notification.

The research that we ure proposing may slucidate potential contaminant affects on varicus
life stages of Chinook salmon. Qur aim is to be able to provide information to resource managers
that will allow refinement of current management practices affecting Chinook, and by extensicn,
other fish populations that are currently in decline, The geegraphic scope of our study includes

much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delta and the nearshore .

“ocean out to the Farallon islands.

" Any questions that you may have concerning our proposed research may be a.ddressed tor

Dr. Gary Marty cor, Jordan Gold -
1 Shields Avenue Applied Marine Sciences, Inc.
Schoel of Veternary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiology, and Livermore, CA 94550

Cell Biology Phone: (925) 373-7142 -
University of California Fax: (925) 373-7834

Davis, CA 95616
. Phone: (530) 7548062
.Fax: {530)752-7690

Thank You,
P A /4%/

Jordan Gold
Marine Biclogist

JG/des

o

e
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. Apdl 12, 1999

Yolo County Planning Department
© 292 West Deamer

Woodland, CA 95695
“To Whom It May Concern:

A consortium of University (UC Davis), government (USFW), and private {Applied Marine
Sciences, Ine.) researchers are currently applying for CALFED funding to study effects of

" contaminants on Chinock salmon; CALFED requires that all proposals include notification te the

counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the Bay Conservation and Development
Commission. This letter is intended to serve as this notification.

The research that we are proposing may elucidate potentizl contaminant effects on various
life stages of Chinock salmon. Our aim is to be able to provide infermation (o resource managers

" that will allow refinement of current management practices affecting Chinook, and by extension,

‘other fish populations thatare currently in decline. The geographic.scope of cur study includes
much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delta, and the nearshore

"ocean out to the Farallon islands,

Any questions that you may have concerning our proposed research may be addressed o

Dr. Gary Marty ' or, Jordan Gold .

1 Shields Avenue Applied Marine Sciences, [nc.
School of Veterinary Medicine 4749 Bennett Dr. Suite L.
Department of Anatormy, Physiology, and Livermore, CA 94550

Cell Biology Phone: {523) 373-7142
University of California Fax: (925)373-7834

Davis, CA 95616
Phone: (330) 754-8062
Fax: (530) 752-7690

Thank You,

/4/ A//

Jordan Gold

" Marine Biologist

JGAdts

-~
L™
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Aprit 12, 1999

Colusa County Planning Department
220 12th Street
Colusa, CA 95932

.To Whom Tt May Concern:

A consortium of-University (UC Davis), government (USFW), and\privzite (Applied Marine

" Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of
_contaminants on Chinook salmon. CALFED requires that all proposals include notification to the

countics that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the Bay Conservation and Dwe.loprnunt
Comrnission. This letter is intended to serve as this notificatior.

The research that we are proposing may elucidate potential contaminant effects on various
life stages of Chinook salmon. Qur aim is o be able to provide information to resource managers
that will allow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are u,urrcntly in decline. The gzographic scope of our study includes
much of the Sacramento/San Joaquin river system. the San Fran(:|5c0 Bay/Drelta, and the nearshore

ocean out to the Fmrallon islands.

Any questions that you may have concerning our proposed reseurch may be addressed to:

Dr. Gary Marty” - or, Jordan Gold

| Shields Avenue - Applied Marine Sciences, Inc. -
School of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatorny, Physiology, and Livermore, CA 94550

Cell Biology Phone; {925) 373-7142

University of California Fax: (925)373-7834
Davis, CA 93616 . :
Phone: (530) 754-8062

Fax: (530)732-7690

Thank You,

* fordan Gold

Marine Biologist

1G/drs
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April 12; 1999

Sutter County Planning Depanment
1160 Civic Center Blvd.

" Yuba City, CA 93993-3007

Tc Whem [t Mayv C(mccm

A consordum of University (UC Davis), government (USFW?}, and private (Apphcd \danne

Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of

contaminants on Chinook saimon. CALFED requirgs that all proposals include notification to the
counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, aad the Bay Conservarion and Dcvt:lupmcn[
Commission. This letter is mtended tu serve as this notification.

The research that we are proposing may elucidate potential contaminant effects on various -
life stages of Chinook salmon. Our aim is to be able to provide information to resource managers
that will allow refinement of curren: management practices affecting Chinook, and by extension,
other fish pooulations that are currently in decline. The geographic scope of our study includes
much of the Sacramente/San Joaguin river system, the San Franc:sco Bay/Delta, and the nearshore
ocean out to the Farallon islands.

Any questions that you may have conceraing our proposed research may be addressed to:

Dr. Gary Marty : or, Jordan Gold

1 Shields Avenue Applied Marine Sciences, Inc.
Scheol of Veterinary Medicine 4749 Bennett Dr, Suite L
Deparmment of Anatomy, Physiology, and . Livermore, CA 94350

Cell Biolowy Phone; (925) 373-7142
University of California Fax: (925) 373-7834

Davis, CA 85616
Phone: {530} 754-8062
Fax: (530} 752-7690

Thank You.

ordan Gold
Marine Biologist

IGIdts
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© April 12, 1999

 Glenn County Planning Department
125 8. Murdock Avenue
Willows, CA 95988 -

.Ta Whom [t May Concern:

A consortium of University (UC Davis), government {USFW), and private (Applied Marine
- Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of
contaminants on Chinock salmon. CALFED requires that all proposals include notification to the
counties thar are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the Bay Conservation and Developmeni_
Commission. This letter is intended to serve as this notification.

The research that we are proposing may elucidate potencial contaminant effects on varicus
life stages of Chinook salmon. Our aim i3 to be able to provide information (o resource managers
that will allow refinement of current management practices affecting Chinock, and by extension,
ather fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramenta/San Joaguin river system, the San Francisco Bay/Deita, and the nearshore
.-ogean out to the Farallon islands,

Any questlons that you may have concerning our proposed research may he d.dﬂ['t‘,\‘.l..d w:

Dr. Gary Marty - : or, Jordan Gold
1 Shields Avenue - Applied Marine Sciences, Inc.
School of Veterinary Medicine 4749 Bennett Dr. Suite L
- Department of Anatomy, Physiology, and Livermore, CA 94330
Cell Biclogy Phone: (925) 373-7142
- University of California Fax: ~(925)373-7834

Davis, CA 95616
Phone: (330} 754-8062
Fax: (330} 752-7690

Thank You,

/v% //f/

Jordan Gold
darine Biologist

JG/dts

el

[ T [ A NN LA | Loavaerrparrn Ly e TS0 [ T T AR sy v 270 v 0

Il —019193
[-019193



April 12, 1999

-‘Butte County Planning Department

7 County Center Drive
Orovdle CA 95965-3334

" To Whom It May C_oncerh:

A consortium of University (UC Davis), government (USFW), and priv:ite {Applied Marine
Sciences, Inc.) researchers are currently applymg for CALFED funding to study effects of
contaminants ¢n Chinock salmon. CALFED requires that all proposals include notification to l;hc
counties that are within the geographic scope of the proposed research, and also requires
notificarion of the Delta Protection Commission, and the Bay Con:.crvatlon and Development
Commission. This letter is intended to serve as thlS notification.

The research that we are proposing may elucidate potential contaminant effects on various

. life stages of Chinook salmon. Our aim is to be able to provide information r2seurce managers

that will allow rafinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in declinz. The geographic scope of our study includes
much of the Sacramente/San Joaquin fver system, the San Francisco Bay/Delta, and the nearshore

~ ocean out to the Furallon islands.

Any questions that you may have concerning our proposed research may be addressed to:

Dr. Gary Marty _ ar, Jordan Gold. _ :
| Shields Avenue -~ Applied Marine Sciences, Inc. .
Schaool of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiology, and Livermore, CA 94350 .

Cell Biology ~ Phone: (925) 373-7142

University of California Fax: (925) 373-7834
Davis, CA 95616 ——
Phone: (330) 754-8062
Fax: (530) 752-7690

Th..lnk You,

_ A /%f/

/
e Jordan Gold
" Marine Biologist *

JGidts
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ardan Gold

April 12, 1999

Tehama County Planning Department
444 Qak Street, Ceurthouse Annex, Rm [
Red Bluff, CA 96080

Te Whom It May Concern:

" A consortium of University (UC Davis), sovernment (USFW), and private (Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of
contaminants on Chinook salmaon. CALFED requires that all proposals include notification to the
counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the Bay Conservation and Development
Commission. This letter is intended to serve as this notification.

The research that we are pmposing may elucidate potential contarninant effects on various
life stages of Chinook salmon. Our aim is to be able'w provide information to resource managers
that will allow refinement of current management practices affecting Chinoek, and by extension,
other fish populations that are currently in dez.hm The geographic scope of our study includes
much of the Sacramento/San Joagquin river system. the San Francisco Bay/Delra, and the nearshore
gcean out o the Faralion islands.

Any questions that you may have concerning our proposad rescurch may be addressad tor

Dr. Gary Marty ' or, Tordan Gold

| Shields Avenue Applied Marine Sciences, [ne.
School of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiclogy, and Livermare, CA 94550

Cell Biology Phone: {§25) 373-7142
University of California Fax: (925 373-7834

Davis, CA 95616
Phone: {330} 754-8062
Fax: (330) 752-7690

Thank You,

A

Marine Biologist

JG/dts
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Aprit 12, 1999

Shasta County Planning Department
1855 Placer Street

' . Redding, CA 96001-1759

To Whom It May Concern: -

A consortium of University (UC Davis), zovernment (USFW), and pnvatc (Applied Ma.nne
Sciences, Inc.) resedrchers are currently applying for CALFED funding to study effects of

- contaminants on Chineok salmon. CALFED requires that all proposals include notification to the '

‘counties that are within the geographic scope of the proposed research, and also requires

. notification of the Delta Protection Commission, and the Bay Conservartion and Development

~Commission. This letter 1§ intended to serve as thls notification.

The research that we are proposing may elucidate potential contaminant effects on various
life stages of Chinook salmaon. Qur aim i3 to be able to provide information to resource managers.
that will allow refinement of current managerment practices affecting Chincok, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joaquin river system, the San Frunc:seo Bay/Delta and the nearshore
ocean out to the Faralion islands.

" Any guestions that you-may have concerning our proposed research may be addressed to:

Dr. Gary Marty ] or, Jordan Gold .

| Shields Avenue Applied Marine Sciences, Inc.
School of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiology, and Livermore, CA 94550

Cell Biology : Phone: (925) 373-7142
University of California Fax: (925) 373-7R34-

Davis, CA 95616
Phane: (330) 754-8062
Fax: (530 752-76%0

Thank You,

ﬁ///%//

- Jordan Gold

Marine Biologist

IGdts
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April 12, 1999

Marin County Planning Department
3501 Civic Center, 308 ‘
San Rafael, CA 94903-4157 -

To Whomt It May Concern:

A consortium of University (UC Davis), government (USFW), and privafe {Applied Marine

“Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of

contaminants on Chinook salmon. CALFED requires that all proposals include notification to the
counties that are within the geographic scope of the proposed research, and also requires )
notificztion of the Delia Protection Commission, and the Bay Conservation and Dev elopmem
Commission. Thl:. letter is mtended to serve as this notification.

The research that we are proposing may elucidate potentml contaminant effacts on various
life stages of Chinook-salman. Qur aim is to be able to provide information to resource managers
that will allow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delta, and the nearshore
acean out to the Farallon islands. ’ :

Any questions that you may have concerning our proposed research may be addressed to:

Dr. Gary Marty, L : ar, Jordan Gold _ .

| Shizlds Avenue : Applied Marine Sciences, Inc.
School of Veterinary Medicine 4749 Benneu Dr. Suite L
Department of Anatomy, Physielogy. and . Livermore, CA 94350

Cell Biclogy C ' Phone: (925) 373-7142
University of California - Fax:  (925)373-7834

Davig, CA 95616
Phone: {530) 754-8062
Fax: (330)752-7690

“Thank You,

7 /ﬂ/

-ml Gold

Marine Biologist

IGidts
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April 12, 1999

Sonoma County Planning Department
2550 Ventura Avenue ’
Santa Rosa, CA 93403

To Whom It May Concern:

A consortium of University (UC Davis), government (USFW), and'private (Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of .
contaminants on Chinook salmon. CALFED requires that all proposals include notification to the
counties that are within the gecgraphic scope of the proposed research, and alse requires
notification of the Delta Protection Commission, and the Bay Conservation and Development
Commission. This leuer is intended to serve as this notification.

The research that we are proposing may elucidate potential contaminant effects on various
life stuges of Chinook salmon. Our aim is to be able 1o provide information to resource managers
that will allow refinement of current management practices affecting Chinook, and by extension.
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delta, and the nearshore
ocean out to the Farallon islands.

Any questians that you may have concerning our proposed research may be addressed to:

Dr. Gary Marty or, Jordan Gold

1 Shields Avenue Applied Marine Sciences, Inc.
School of Veterinary Medicine 4749 Bennett Dr. Suite L.
Department of Anatomy, Physiclogy, and Livermore, CA 94530

Cell Biology Phone: {925) 373-7142
University of California Fux: (925) 373-7334

Davis, CA 93616
Phone: (330) 754-8062
Fax: (530) 752-7600

Thank You,

/
/
ordan Gold

Marine Biologist

JG/dts
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T Aprl 12, 1999

Napa Ccunty Plannihg- Department
1195 3rd Street, 2nd Fleor; Room 210

‘Napa, CA 94559.

o Teo Whom It May Concern

A consortium of Umverstty (UC Davis), government (USFW) and private (Apphed \Jlanne

. Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of

" contaminants on Chinook salmon. CALFED requires that all proposals include notification to the

counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commissien, and the Bay Conservation and Development

Commlsswn This letter i is mtanded o serve as this notification.

The resaurch that we are 'proposmg may elucidate potentlzﬂ contaminant effects cn various
life stagas of Chinook salmon. Qur aim is to be able to provide information to Tesource managers
that will allow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographiv scope of vur study includes
much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delta, and the nearshore
ocean out to the Farallen islands. '

Any questions thal you may. have cencerning our proposed research may be addressed to:

Dr. Gary Marty© . ar, Jordan Gold

! Shields Avenue . Apphlied Marine Sciences, Inc.
School of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiology, and Livarmore, CA 94550

Ceéll Bioiogy Phone: (925) 373-7142
‘University of California : © Fax: - (925) 373-7834

Davis, CA 93616
Phone: (530) 754-8062
Fax:  (330) 752-7690

Thank You,

P A

Jordan Gold _
Marine Biologist -

- JG/des

™
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April 12, 1999

Sanm Cruz County P!anmng Departmem
701 Ocean Street

© Santa Cruz, CA 95060

. To Whom It-May Concem

: A consortium of University (UC Davis), gowemment (U SFW) and pnvate (App]led Marine
-Sciences, Ing.) researchers are currently applying for CALFED funding to study effects of
contaminants on Chinoek salmen. CALFED requires that all proposals include netification to the .
counties that are within the geographic scope of the proposed research, and also requires
notification of the Delid Protection Commission, and the Bay Conservation and Developmcnt
Commission. This letter is intended to serve as this notification.

) - The researci that we are proposing may elucidate potential contaminant sffects on various
{ife stages of Chinook salmon, Qur aim is to be able to provide information 0 resource managers
that will allow refinement of current munagement practices affecting Chinook, and by extension,

" other fish populations that are currently in decline. The geographic scope of our study includes

- much of the Sacramenta/San Joaguin river system. the San Francisco Bay/Delta, and the nearshore

: _oce.m out to the Faralloa islands.

Any questions thai you may hiave concerning our propased research may be addressed to:

Dr. Gary Marry': I o,
| Shiglds Avenue. :

Jordan Gold _
Applied Marine Sciences, Inc.

Schoeol of: Veterinary Medicine
Department of Anatomy, Physiology, and
Cell Biology

University of Cal lformd

Davis, CA 95616

Phone: (530) 754-8062

Fax: (530} 752-7690

* “Thank You,

“Jordan Geld
Marine Biologist

JGidts

4749 Bennett Dr. Suite L
Livermore, CA 943550
Phone: {925) 373-7142
Fax: (925)373-7834

Cbhoave e o
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- April 12,1999

San Joaquin County Planning Department
1810 East Hazelton -
Stcckton, Ca 95205 .

To Whom It May Concerm:

A consortium of University (UC Davis), govemment (USFW), and private (Applled Marine
Sciences, Inc.) rescarchers are currently applying for CALFED funding to stady effects of
contaminants on Chinock salmon. CALFED requires that all proposals include notification to the
counties that are within the geographic scope of the proposed research, and also requires

" notification of the Delta Protection Commission, and the Bay Conservation and Development
. Commlssmn This letter is iritended to serve as this notlﬁcanon

The reszarch th::t we are propar;mcr may elucidate potentlai contaminant effetts on uanous

~ lifé stages of Chinook salmon. Our aim is to be able to provide information 10 resource managers -

that will allow refinement of current managemsant practices affecting Chinook, and by extension;

- other fish populaticns that are currently in decline. The geographic scope of our study includes

much of the Sacramento/San Joaguin river system, the San Francisco Bay/Delta, and the nearshore
ccean out to the Farallon islands. :

Any quesnona that you may have concerning our proposed research may be dddrC‘aSud ter

Dr. Ga"ry Marty ' or, Jordan Gold

I Shields Avenue’ : Applied Marine Seiences, Inc.
School of Veterinary Medicine 4749 Bennett Dr, Suite L
Department of Anatomy, Physmlovy and Livermore, CA 94530

Cell Biology _ Phone: (923) 373-7142
University of Cat tifornia “Fax: (923)373-7334

‘Davis, CA 93816
Phone: (530) 754-8062
Fax: (530) 752-7690: -

- Thank ¥You,

/,///q»ff/ﬂ////.

Jordan Gold
Man ne BlOlUgib[

Gt
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April 12, 1999

" Stanislaus County Planning Department
1101 H Street .
" Modesto, CA 95354

To Whom It Muj Concern:

- A consortium of University {JC Davis), government (USFW), and private (Applied Martne
Sciences, Inc.) tesearchers are currently applying for CALFED funding to study effects of
contaminants on Chincok salmen. CALFED reguires that all preposals include notification to the
counties that are within the geographic scope of the preposcd research, and also requires
notification of the Delta Protection Commission, and the Bay Conservation and Development

Commission. This letter is intended to serve as this notification.

The research that we are proposing may elucidate potential contaminant effects on various
life stages of Chinook salmon. Our aim is to be uble to provids information to resource managers
that will allow refinement of current management practices affecting Chinook, and by extension,

~ other fish populations that are currently in decline. The geographic scope of our study includes

much of the Sacramenta/San Joaquin river system, the San Francisco Bay/Delta, and the nzarshore

“gcean out to the Farallon islands.

Any questionsthat you may have concerning our proposed researéh may be addressed to:

Dr. Gary Marty or, Jordan Gold

{ Shields Avenue Applied Marine Sciences, Inc.
Scheol of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiclogy, and Livermore, CA 94330 -

Cell Biology Phone: (925) 373-7142
University of Cahl’urma Fax:  (925)373-7834

Davis, CA 9_36[6 _
Phone: (530} 754-8062
Faxi - (530) 752-7690

Thank You,

Jordan Gold -
Marine Biologist

- JGHts

vty
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April 12, 1999

Merced County Planning Department
2222 M Street
‘Merced, CA 95340

To Whom It May Concem

A consortivm of Umverslty {UC Davis}, governmen: (USFW), and pri vate (Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding to study effecis of
contaminants on Chinook salmon. CALFED requires that all proposals include notification to the
counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Cammission, and the Bay Censervation and Developmenl
Commission. This letter is intended to serve as this notification,

) The research that we are proposing may elucidate potential contarninant effeets on various,
life stages of Chinook salmon. Our aim is to be able to provide information to resource managers. .
that will allow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joaguin river system, the San Francisco Bay/Drelta, and the nearshore
ocean out to the Farallon islands.

Any questions that ynh may have concerning our proposed research may be addressed to:

Dr. Gary Marty or,  Jordan GoId

[ Shields Avenue Applied Marine Sciences, Inc
School of Veterinary Medicine 4749 Bennett Dr. Suite L
Depariment of Anatomy. Physiology, and Livermore, CA 94530

Cell Biology Phone: (325) 373-7142
University of California Fax: (925)373-7324

Davis, CA 63616
Phone: (330) 754-8062
Fax: (530} 752-765C -

Thank You,

Jordan Gold
Marine Biologist

IG/dts

e
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April 12, 1999

Madera County Planning Department
135 West Yosemite Avenue
Madera, CA 93637

To Whom [t Vlay Concern;

A conscrttum of Unwersny (UIC Davis), government (USFW), and pnvate (Apphed Marlnf:
SCLenu’:s Inc.) researchers are currently applying for CALFED funding to study effects of
contarninants on Chinook saimen. CALFED requires that all proposals include notification to the

" sounties that are within the geographic scope of the proposed research, and also requires

notification of the Delta Protection Commission, and the Bay Conservation and Development
Commission, This letter is intended to serve as this notification, '

The research that we are proposing may elucidate potential contaminant effects on various
life stages of Chinook salmon..Our aim is o be able to provide information to resource managers
that will allow refinement of current management practices affecting Chinock, and by extension,
other fish populations that are currently in decling, The geographic scope of our study includes
much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delta, and the nearshore |
ocean out to the Farallon islands.

Any questions that you may have concerning our preposed research may be addreséed to:

Dr. Gary Marty : or, - Jordan Gold

1 Shields Avenue : Applied Marine Sciences, nc.
-Schoeol of Veterinary Medlune 4749 Bennett De - Suite L
Department of Anatwomy, Physiclogy, and "~ Livermore, CA 945350

Celi Biology Phone: (925) 373-7142
University of California ~ - . “Fax:. (925) 373.7834

Davis, CA 95616
Phone: (530) 754-8062
Fax: (330) 752-7690

" Thank. You,

Jordan Gold

Marine Biologisk

1G/dts
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April 12, 1959

- Fresno County Planning Department

2220 Tulare Street, 6th Floor
Fresno, CA. 93721

“To Whom Tt May Concern:

_ A consortium of University (UC Davis), government (USFW), and pﬁvéte (Applied Marine -
Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of

~eontaminants en Chinook salmon. CALFED requires that all proposals include notification to the

counties that are within the geographic scope of the proposed research, and also reguires
notification of the Delta Protection Commission, and the Bay Conservatmn and Dev elopment

o Commlsblon This letter is intended to serve as this notification.

_The rasearch that we are proposing may elucidate potential contaminant effects on various.
life stages of Chinook salmon. Our aim is to ke able 1o provide information to resource managers
that will allow refinement of current management practices affecting Chinook, and by extension,
othier Fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joaquin river system. the San Francisco Bay/Delta, and the nearshore

" peean out to the Farallon Ibldndh

Any questions that you may have concerning our proposed research may be addressed to:

Dr. Gary Marty or, Jordan Gold

t Shields Avenue Applied Marine Sciences, Inc.
School of Veterinary. Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiology, and Livermore, CA 94330 .

Cell Biclogy Phone: (925) 373-7142

. University of Cahforma : Fax; (925)373-7834
Davis, CA 95616 : :
Phone: (530) 754-8062
Fax; (530) 752-7650

Thank You,

2 // //

“Jordan Gold

Marine Biologist

IG/Ads
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April 12, 1999 -

Kings County Planning Department
1400 W. Lacey Blvd.
‘ Hanford, CA 93230

- To Whom It Mﬂv Concern

A consortium-of University (UC Davis), governrnunt {USFW), and pnvate (Apphed Marine -

Sciences, Inc.) researchers are-currently applying for CALFED funding to study effects of.

- zontarninants on Chinook salmon. CALFED requires that all proposals include notification to the

counties that are within the geographic scope of the proposed research, and also requires
. notification of the Delta Protection Cemmission, and the Bay Conservation and Development
Commission. This letter is intended to serve as this notlfcatmn

. The research that we are proposin5 may clucidate potential contaminant effects on various
- life stagas of Chinook salmon. Cur aim is to be able to provide information o resource managers

that will zllow refinement of current management practices affecting Chinook, and by exwension,
. other fish populations that are currently in decline. The geographic scope of our study includes

much of the Sacramento/San Joaquin river system, the San Francisco Bay/Dn.lta, and: the nearshore

vcean out to the Farallon islands.

Any questions that you may have concarning,our proposed research may be addressed to:

Dr. Gary Marty - . or,
| Shields Avenue '
School of Veterinary Medicine
Department of Anatomy, Physmlony and
‘Cell Biology '
University of Cahforma '
Davis, CA 95616
Phone: (530) 754-8062
- Fax:. (530) 752-7690

_Thanchu N
Jordan Gold
Marine Biologist

JGidts

Jordan Gold

Applied Marine Sciences, Inc.

4749 Bennett Dr. Suite L

Livermore, CA 94530

Phone: (925) 373-7142
~Fax: (925)373-7834

Y
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" April 12,1999

" . Alameda Ceunty Board of Supervisors

1212 Qak Street, Room 512,
Qakland, CA 94612

" Te Whom It May Concem:

A consortium of University (UC Davis), government (LISFW), and private (Applicd Maring
" Sciences, Inc.) researchers are currently applying for CALFED funding 1o study effects of
‘contaminants on Chinook salmon. CALFED requires that all proposals include notification to the
“counties that are within the geographic scope of the proposed research, and also requires
~ notification of the Deita Protection Commission, and the Bay Conservation and Devclopment
i Comrmssmn This letter is intended to serve as this notification.

The reqearch that we are proposing may elucidate potential contaminant effects on various
life stages of Chinook salmon. Qur aim is to be able to provide informatian to resource managers
that will allow refinement of current management practices affecting Chinook, and by extension,

-~ other fish pupulations that are currently in decline. The geographic scope of our study includes
" much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delta, and thc nearshore -
ocean out o the Farallon islands.

Any questions that you may have concerning our proposed research may be addressed to:

. br Gary Marty L or, Jordan Gold :
} Shields Avanue Applied Marine Sciences, Inc. -
Schoel of Veterinary \dedmmc 4749 Bennett Dr. Suite 'L
Department of Anatomy, Physmlovy, and Livermore, CA 943350
Cell Biology " * Phone: (925} 373-7142
University of California - Fax: (925)373-7824

Davis, CA 95616
Phone: (330) 754-8062 -
Fax: (530} 752-7690

Thank You, R
F
;i::i//’/¢¢(/ 7

“Jordan Geld
Man ne Biologist’

' JG/dts
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April 12,1999

San Mateo County Board of Supervisors
400 County Center
Redwood City, CA 94063

To Whom Tt May Concern:

A consortium of University (UC Davis), government (USFW), and private (Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of
contaminants on Chinook salmon, CALFED requires that all proposals include notificatiod to the
counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the Bay Conservation and Development
Commisston. This leuer is intended to serve as this notification.

The research that we are proposing may elucidute potential contaminant effects on various
life stages of Chinook salmon. Our aim is to be able to provide information to resource managers
that will allow refinement of current management practices affecting Chinock, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
mueh of the Sacramento/San Joaquin river systemn, the San Francisco Bay/Delta, and the nearshore
ocean out to the Farallon islands. '

Any guestions that you may have concerning our proposed research may be addressed to:

Dr. Gary Marty or,
| Shields Avenue

Jordan Gold
Applied Marine Sciences, Inc.

School of Veterinary Medicine
Department of Anatomy, Physiology, and
Cell Biology :

University of California

4749 Bennett Dr, Suite L.
Livermore, CA 94550
Phone: (925) 373-7142
Fax: (925)373-7834

Davis, CA 93016
Phone: (330) 754-3062
Fax: ¢330) 752-7690

Thank You,
-
. 7 . //

Jordan Gold
Marine Biologist

1GHdts
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April 12, 1999

Santa Clara County Board of Supervisors
70 West Hedding Steet, 10th Floor
San Jose, CA 93110

To Whom It May Concern:

A consortiuim of Uaiversity (UC Davis), government (USEFW), and private (Applied Marine '
Sciences, Iac.} researchers are currently applying for CALFED funding to study effects of '

- contzrminants on- Chinook salmon. CALFED requires that all proposals include notification to the -

countigs that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the Bay Conservation and Deve[opmcnt
Commission. This letter is intended to serve as this netification.

The research that we are proposing may elucidate potential contaminant effects on various.
life stages of Chinook salmen. Our aim is to be able to provide information to resource managers
that will allow refinement of current munagement practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joaquin river system, lhe San Franuaco Banyelta and the nearshore
ocean out to the Farailon islands.

Any questions that you may have concerning our proposed research may be addressed (w;

Dr. Gary Marty or, Jordan Gold

| Shields Avenue ' - Applied Marine Sciences, Inc.
School of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiology, and Livermore, CA 24530

Cell Biology - Phone: (925) 373-7142
University of California Fax: (923)373-7834

Davis, CA 93616
Phona: (530) 754-8062 -
Fax: (3530) 732-7650 -

Thank You,

P L AF

“Jardan Gold

Marine Biologist
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April 12, 1999

Solano County Board of Supervisors
580 Texas Street
Fatrfield, CA. 94533

* To Whom It May Concern:

A consortium of University (UC Davis), government (USFW), and private (Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of
contaminants on Chinook salmon. CALFED requires that all proposals include notification to the
counties that are within the geographic scope of the propesed research, and also requires
rotification of the Delta Protection Cormissien, and the Bay Conservation and Development
Commission. This letter is intended to serve as this notification.

The research that we are proposing may elucidate potential contaminant effects on various
life stages of Chinook salmeon. Our aim is to be able wo provide information to resource munagers
thut will allow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joaguin river system, the San Francisco Bay/Delta, and the nearshore
ocean out o the Farallon islands.

Any questions that you may have concerning our proposed research may be addressed to:

Dr. Gary Marty or, Jordan Gold

] Shields Avenue Appiied Marine Sciencss, Inc.
Schootl of Vetetinary Medicine 4749 Benneu Dr. Suite L
Department of Anatomy, Physiology, and Livermore, CA 945350

Cell Biology . Phone: (925) 373-7142
University of California Fax: (925) 373-7834

Davis, CA 95616
Fhone: (530) 754-8062
Fax: - (530) 752-7690

Thank You, . ,

Ry
//7 ".‘4/’“ / 7

ﬁrdnn Gold
Marine Biologist

JG/ds
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April 12, 1999

Sacramento County Board of Supervisors
700 H Street, Room 2450
Sacramento, CA 93814

To Whom It May Concern:

A consortium of University (UC Davis), government (USFW), and private (Applied Marine
Sciances, Inc.) researchers are currently apelying for CALFED funding to study effects of
contaminants on Chincok salmon. CALFED requires that all proposals include notification to the
counties that are within the geographic scope of the proposed research, and also requires
notification of the Deita Frotection Commission, and the Bay Conservation and Development
Commission. This leter is intended to serve as this notification.

The research that we are proposing may elucidate potential contaminant effects on various
life stages of Chinook sulmon, Qur aim is to be able to provide information to resource managers
that will allow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delta, and the nearshore
ocean oul to the Farallon islands. :

Any questions that you may have concerning our proposed research may be addressed to:

Dr. Gary Marty or, JTordan Gold
1 Shields Avenus Applied Marine Sciences, [nc.
School of Veterinary Medicing 4749 Bennett Dr. Suite L

- Department of Anatemy, Physiology, and Livermore, CA 94350
Cell Biology . Phone: (925) 373-7142
University of California Fax: (925) 373-7834

Davis, CA 95616
Phone: (330) 754-8062
Fax: {330) 752-7690

Thank You,

//
Jordan Gold

Marine Biologist

JG/dis
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Aprit 12, 1999

" . Yolo County Board of Supervisors

625 Court Street, Room 204
Woodland, CA 95653

To Whom It May Concern:

A consortium of University (UC Davis), government (USFW), and private (Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of -
contaminants on Chincok salmon. CALFED requires that all proposals include notification to the
counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the'Bay Conservation and Development
Commission. This letter is intended to serve as this netification,

The research that we ace proposing may elucidate potential contarninant effects on various
life stages of Chinpok salmon. Our airm is (o be able 1o provide informaticn to resource managers
that will allow refirement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sucramento/San Joaquin river system, the Sun Francisco Bay/Delta, and the nearshore
ocean out to the Farallon islands.

Any questions that you may have concerning our proposed rescarch may be addressed to:

Dr. Gury Marty or, Jordan Gold

1 Shields Avenue Applied Marine Sciences, Inc.
School of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiology, and Livermore, CA 24330

Cell Biology Phone: (5§25) 373-7142
University of California Fax: (925)373-7834

Davis, CA 95616
Phone: (330) 754-8062
Fax: {(530) 752-7630

Thank You, . '
-~ / L /,/

Jordan Gold
WMarine Biologist

JG/dts
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April 12, 1999

Colusa County Board of Superwsm'q
546 Jay Strest
Colusa, CA. 95932

To Whom It May Concern:

A consortium of University (UC Davis), government'(USFW), and private {Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of
contaminants on Chinock salmon. CALFED requires that all proposals include notification tothe .
counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the Bay Conservation and Development

- Commission. This letter is intended to serve as this notification.

The research that we are propasing may elucidate potential contaminant effects on vadous -
life stages of Chinook salmon. Cur aim is to be able to provide intormation to resource managers’
that will aliow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of cur study includes

- much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delra, and the nearshore

ocean out to the Farallon islands.

Any questions-that you may have cun._cm:ng our propmerl research may be addressed 0!

Dr. Gary Marty ~ or, Jordan Gold

| Shields Avénue . Applied Marine Sciences, ln:,
Schoel of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiology, and Livermore, CA 94550

Cell Biology Phone: {925) 373-7142
University of Callfornm Fax: (925)373-7834 "

Davis, CA 95616 .
Phone: (330) 754-8062
Fax; (530)752-7690

. Thank You,

Jordan _Gold
Marine Biologist

1G/dts
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April 12, 1999

Sutrer City County Board of Supervisors
11520 Maidu Avenue
Nevada City, C_A 93039-8617

To Whom It May Concern:

A consortium of University (UC Davis), government (USFW), and private (Applied Marine
Sciences. Inc.) researchers are currently applying for CALFED funding to study effects of
contaminants on Chineok salmon. CALFED requires that all proposals include netification to the
counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protzction Commission, and the Bay Conservation and Development
Commission. This letter is intended to serve as this notification.

The research that we are proposing may ¢lucidale poiential contaminant effects on various
life stages of Chinook salmon: Our aim is to be able to provide information to resource managers
that will allow refinement of current management practices affecting Chineok, and by extension,
other fish populations that are currently in decline, The geographic scope of our study includes
much of the Sacramenw/San Joaquin river system the San Fruncisco Bay/Delta; and the nearshore
ocean out to the Farallon istands.

Any questions that you may have concerning our proposed research may be addressed to:

Dr. Gary Marty or, Jordan Gold

| Shields Avenue Applied Marine Scicnces, Inc.
School of Veterinary Medicine 4749 Bennett Dr. Suite L.
Department of Anatomy, Physiology, and Livermore, CA 94550

Cell Biology Phone: (925} 373-7142
University of California Fax: (925)373-7334

Davis, CA 93616
- Phone; (5330} 754-8062
Fax.  (330) 732-7690

/4 / L
Jordan Gold

Marine Biologist

Thank You,

IG/dts
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April 12, 1999

Glenn County Board of Supervisors
P.0O. Box 391
Willows, CA 95988

To Whom I May Concern:

A consortium of University (UC Davis), government (USFW), and private (Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of
contaminants on Chinook salmon. CALFED requires that all proposals include notification to the
counties thar are within the geographic scope of the proposed research, and also requires

notification of the Delta Protection Commission, and the Bay Conservation and Development

Commission. This letter is intended (o serve as this notification.

The research that we are proposing may elucidate potential contaminant effects on various
life stages of Chinook salmon. Our aim is to be able to provide information to resource managers
that will allow refinement of current management practices uffecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delta. and the nearshore
ocean out ko the Farallon 1slands.

Any questions that you may have concerning our proposed research may be addressed to:
¥4q g prop ¥

Dr. Gary Marty or, Jordan Geld . :
| Shields Avenue Applied Marine Sciences, Inc.
Schoo! of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiclogy. and Livermore, CA 94550

Cell Biology Phone: (3253 373-7142
University of California Fax: (925)373-7834

Davis, CA 95616
Phone: (530) 754-8062
Fax: (530) 752-7690

Thank You, ot
. L,

Jordan Gold
Marine Biologist

IG/dis
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April 12, 1999

"Butiz County Board of Supervisors

25 County Center Drive
Croville, CA- 95965

' To Whom It May Concern:

A consortivm of University (UC Davis), government (USFW), and private {(Applied Marine

" Sciences, Inc.} researchers are currently applying for CALFED funding to study effects of

contaminants on Chinook salmon, CALFED requires that all proposals include notification to the
counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the Buy Conservation and Development
Commission. This letter is intended to serve as this notification. '

The resedrch that We are propesing may elucidate potential contaminant effects on various
life stages of Chinook salmon. Qur-aim is 1 be able 10 provide information to resource managers
that will allow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes

 much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delta, and the nearshore
" puean out 1o the Farallon istands. '

Any questions that you may have concerning our propcsed research may be addressed to:

Dr. Gary Marty or, Jordan Gold ) .
| Shields Avenue - Applied Marine Scienees, Inc.
School of Veterinary Medicine 4745 Bennett Dr. Suite L
Department of Anatomy Physiolcgy, and Livermore, CA 94530 .

Cell Biology . Phene: (923) 373-7142
University of California ' Fax; (923)373.7834

Davis, CA 93616
Pheone: (530) 754-8062 .
Fax: (530) 732-7690

Thank You :
C//”// ’(/ o ,ﬂ/

Jordan Gold :
Marine Biologist

Gt
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April 12, 1999

‘Tehama County Board of Supervisors

P.0O. Box 250
Red Bluff, Ca 95080

. To Whom [t May Concern:

A consortium of University (UC Davis), government (USFW), and private (Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding to study-effects of
contaminants on Chincok salmon. CALFED requires that all proposals include noiification to the

counties that are within the geographic scope of the proposed research, and alse requires
- notification of the Delta Protection Commission, and the Bay Censervation and Developmem

* Commission. This letteris mtended to serve as this notification.

The research that we are proposing may elucidate potential contarninant etfects on various
life stages of Chinook salmon, Our aim is to be able to provide information to resource mandgers
that will allow refinement of current management practices affecting Chinoek, and by extensicn,
cther fish populations that are currently in decline. The geographic scope of our study 1ncludes
much of the Sacramento/San Soaquin river system, the San Francisco Bay/Delta, '1nd the nearshorc
oczan out to the Farallon islands.

Any questions that you may have concerning our proposed research may be addressed [o:

DOrc. Gary Marty - or, Jordan Gold

| Shiclds Avenue Applied Marine Sciences, Inc..
School of Veterinary Medicine 4749 Bennatt Dr. Suite L.
Department of Anatomy, Physiology, and Livermore, CA 94550

Cell Biclogy Ny Phone: (925) 373-7142
University of California Fax: (925)373-7834.

‘Davis, CA 935616
Phone: (530) 754-8062
Fax: (530) 752-7690

- Thank You,

il ,//
et

- Jordan Gold

Marine Biologist

JGrdts
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April 12, 1999

Shasta County Board of Supervisors
1815 Yuba Street
Redding, CA 96001

To Whom It May Concern:

A consortium of University (UC Davis), government (USFW), and privaie (Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of

. contaminants on Chinook salmon. CALFED requires that all proposals include notification to the

counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the Bay Conservation and Development
Commission, This lettar is intended to serve as this notification.

The research that we are proposing may elucidate potential contaminant effects on various
life stages of Chincok salmon. Qur aim is to be able to provide information to resource managers
that will allow refinement of current menagement practices affecting Chincok, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delta, and the nearshore

“ocean out to the Faratlon islands.

Any questions that you may have concerning our proposed research may be addressed to:

Dr, Gary Marty or, Jordan Geld

| Shields Avenue Applied Maring Sciences, Inc.
School of Veterinary Medicine 4749 Bennett Dr. Suvite L
_Department of Anatomy, Physiology. and Livermore, CA 94550

Cell Bivlogy Phone: (523) 373-7142
University of Califoroia Fax: (925)373-7T434

Davis, CA 93616
Phone: (530) 754-8062
Fax:  (530) 732-7690

Thank You, . |
C/“-//{//fﬂ- %//

ordan Geld
Marine Biolegist

JG/dts
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- April 12, 1996

. Marin County Board of Supervisors

3301 Civic Center Drive, Suite 329
San Rafael, CA 95403

- Ta Whom IL May Concern

Aconsortium of Umversnv (UC Davis), government (USFW) and private (Applled Manne

. Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of -

. contaminants. on Chinock salmon. CALFED requires that ali proposala include notification to the -

counties that are within the geographic scope of the proposed research, and also requires.
notification of the Delta Protection Commission, and the Bav Conservation and Developmen[

-COmmlS:ﬂOI’l This letter.is intended to serve as this notification.

The research that we are proposing may elucidate potential contaminant effects-on various -

life stages of Chinook salmon. Our aim is to be able to provide information to resource manugers

that will allow refinement of current management practices affecting Chinook, and by extension, -

. other fish populaticns that are currently. in decline. The geographic scope of:our study includes

much of the Sacramento/San Joaquin river system, the San Franmsco Bay/Delta, and the neqrshofe
ocean out to the Faral lon 1sl<md5

Any. questions that you maj' have concerning our proposed research may be addressed to:

Dr. Gary Marty : or, Jordan Gold _ :
I Shields Avenue ' Agplied Marine Sciences, Inc.
School of Veterinary Medicine 4749 Benneu Dr. Suite L
Depariment of Anatomy, Physmlnay and Livermore, CA 94530

Celi Biology ' Phone: (925) 373-7142

~ University of Cahforma ) : Fax: (525)373-7834 -
Davis, CA 95616 - : .
Phone: (530} 754-8062 -
Fax: (530} 752-7690.

//f//

Thank You,

: Jordan Gold
- Marine Biologist

L IGHdts
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Aprit 12, 1999

Sonema County Beard of Supervisors

.'575 Administration Drive, Room 100

Santa Rosa, CA 95403

- To Whom Tt May Concern:. -

. A consortium of University (UC Davis), government (USFW), and pr'i\.fa‘[e (Applied Marine
Sciences, Ine.) researchers are currently applying for CALFED funding to study effects.of

" contaminants on Chinook salmon. CALFED requires thar all proposals include notification to the

_counties that are within the geographic scope of the proposed research, and also requires

notification of the Delta:Protection Commission, and the Bay Conservation and Deve!opment

Commission. This letter is |ntended to serve as this nonFcanon

The research that we are proposing may elucidate potentla] contaminant effects on various

life stages of Chinock salmion. Qur aim is to be able to provide information to resource managers -

- that will allow refinement of current management practices affecting Chinook, and by extensien,

“other fish populations that are currently in decline. The geographic scope of our study includes

much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delta, and the nearshore

. ocean out to the Farallon islands.

-~ Any questions that you may have concerning our proposed research muy be addressed EO::.

Dr. Gary Mﬁrt)f o or, . Jordan Gold -

1 Shields Avenue Applied Marine Sciences, [nc. _
Scheol of Veterinary Medicine 4749 Bennett Dr. Suite L o
Departmment of Anatormy, Physiology, and . Livermore; CA 94550 .

Cell Biology - ) ) Phone: (925) 373-7142

University of California - - : " Fax:. (925)373-7834
Davis, CA 95616 ' ' . o ' '
" Phone: (530) 754-3062
Fax: (530)752-7690

Thank You,

% - A‘/f/’f’//

Jordan Gold

. Marine Biolagist

JG/dts
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©Aprl 12, 1999

Napa County Board of Supervisors
1195 3rd Street, 3rd Floor, Room 310

., Napa, CA 9_4559

; To Whom It May Concern:

A consortium'df University (UC Davis), government {USFW?, and priva'te (Appliéd Marine

' Sciences, Inc.) rasearchers are currently applying for CALFED funding to study effects of

- contaminants-on Chinook salmon. CALFED requires that all proposals include notification to the

counties that are within the geographic scope of the proposed research, and also requires

_notification of the Delta Protection Commission, and the Bay Conservation and Development

- Commission. This letter is intended to serve as this notification.

The research that we are proposing may elucidate potential contaminant effects on various
life stages of Chinook salmon. Our aim is to be able to provide information to resource managers
that wil! allow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in dec]me The geographic scope of our study includes
much of the Sacramento/San Joagquin river system, the San Francisco Bay/Delta, and the nearshore
acean out to the Farallon isiands.

Axny questions that you may have concerning our proposed rescarch may be addressed 10

Ds. Gary Marty or, Jordan Gold

| Shiclds Avenue - Applied Marine Scignces, Inc.-
School of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiology, and Livermore, CA 94550

Ceil Biology Phone: (925) 373-7142
University of California Fax: (923) 373-7834

Dawis, CA 93618
" Phone: (330) 754-8062
Fax: (530) 752-7650

Thank You,
7' i ///

Jordan Gold

Marine Biologist

JG/dts
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Aprl 12, 1999

~ Santa Cruz County Board of Supervisors

701 Ccean Street, Room 500
Santa Cruz, CA 95060

To Whom It May Concern:

A consertium of University (UC Davis), government {UUSFW), and private (Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of
contaminants on Chinook salmon, CALFED requires that all proposals include notification to the
counties that are within the geographic scope of the proposed research, and also requires
notitication of the Delta Protection Commission, and the Bay Conservation and Development
Commission. This letter is intended to serve as this notification.

The research that we are proposing may elucidate potential conturninant effects on various
life stages of Chinook salmon. Our aim is to be able to provide information to resource managers
that will allow refinement of current managament practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes

much of the Sacramento/San Joaguin river system, the San Francisco Bay/Delta, and the nearshore
ocean out to the Farallon islands.

Any questions thut you may have concerning our proposed research may be addressed to:

Dr. Gary Marty or,
1 Shiclds Avenue

Jordan Gold
Applied Marine Sciences, Inc.

School of Veterinary Medicine
Departmment of Anatomy, Physiology, and
Cell Bislogy

University of California

Davis, CA 95616

Phone: (330} 754-8062

Fax: (530) 752-7690

Thank You, P

=

Jordan Gald
Marine Biologist

JG/dts

4749 Benneatt Dr. Suite L
Livermore, CA 94550
Phone: (925) 373-7142
Fax: (525)373-7834
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April 12, 1599

San Joaquin County Board of Supervisors
222 East Weber Avenue, Room 701
Stackten, CA 95202

" To Whom Tt May Concern:

A consortium of Umvcmty (UC Davis), governmeant (USFW), and pnvme (Apphed Marme
Sciences, Inc.) researchers are currently applying for CALFED funding to study-effects of -
contaminants on Chincok salmon. CALFED requires that all proposals include notification to the

" counties that are within the geographic scope of the proposed research, and also requirés .

notification of the Delta Protection Commission, and the Bay Conservation Jnd Devel opment
Commussion. This letter i is intended to serve as this notification.

The researr.h that we are pl'OpOSiﬂ" may clucidate potential contarninant effects on various

" life stages of Chindok salmon. Our aim is to be uble to provide information to resource managers
* that will allow refinement of current management practices affecting Chinook, and by extension,

other fish populataons that are currently in decline. The geographic scape of our study includes
much of the Sacramento/San Jeaquin river system, the San Francisco Bay/Delta. and the nearshore -

" oeean out to-the Farallon islands.

Any questions that you may have concerning our proposed research may be addressed to:

Dr. Gary Marty R or, Jordan Gold
" | Shields Avenue. Applied Marine Sciences, Inc.
School of Veterinary Medicine 4749 Bennett Dr. Suite L
- Department of Anatomy, Physiology, and Livermore, CA 94550
Cell Biology - - - Phone: (925) 373-7142

University of California Fax: (925)373-7834
Davis, CA 95616 : ' S
Phone: (530) 754-8062

Fax:  (530) 752-7690 -

Thank You, .

PG // ’ 4 //,//
%;;‘//w L
“Jordan Gold ' _

Marine Biologist

JGidts
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April 12,1999

Stanislaus County Board of S:upervisors
1100 H Street, 2nd Floor

‘Modesto, CA: 95354

To Whom It May Concem

A consartium of Umverstty (UC Davis), government {UUSFW), and pnvace (Apphed Marme

. Sciences, Tnc.) researchers are currently applying for CALFED funding to study effects of

contaminants on Chinook salmon. CALFED requires that all proposals include notification to: the
counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the Bay Conservation and Dev clopment

Commission. This letter is intended to serve as this notification.

The research that weare proposing may elucidate poteatial contaminanteffects on various

"life stages of Chinook salmon. Qur aim is to be able to provide information Io resource managers

that will allow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are c.urrﬂnt]y in decline. The geographic scope of our study inctudes
much of the Sacramento/San Joaquin river system. the San Franeisco Bay/Delta and the nearshore
ceean out o the Faralion islands. :

Any guestions.that vou may have concerning our proposed research may be addressed to:

Dr. Gary Marty : . or, Jordun Gold

1'Shields Avenue- Applied Marine Sciences, Ine.
School of Veterinary Medicine © 4749 Bennett Dr, Suite L
Departmment of Anatomy, Physiclegy, and - Livermore, CA- 94530

Cell Biology Phone: (825) 373-7142

University of Cailfomm Fax: {925)373-7834
Davis, CA- 95616 ' :
Phone: (530) 754-8062

Fax: - (530)752-7590

- Thank You

/%,/

Jordan Goid
Marine Biclogist’

JG/dts

™
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April 12, 1999

Merced County Board of Supervisors
2222 M Street
Merced, CA 95340

To Whom [t May Congern:

A consortium of University (UC Davis), government (USFW), and private (Applied Marine
Sciences, Inc.) researchers are currently applying for CALFER funding to study effects of
contaminants on Chinook salmon. CALFED requires thart alf proposals include notification to the
counties that are within the geographic scope of the praposed research, and also requires
notification of the Deltz Protection Commission, and the Bay Conservation and Development
Commission. This letter is intended to serve as this notification.

The research that we are proposing may elucidate potential contarninant effects on various
life stages of Chinook salmon. Our aim is to be able to provide information te resource managers
that will allow refinement of current management practices affecting Chinook, and by extension.
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joaguin river systern, the San Francisce Bay/Delta. and the nearshore
ocean out to the Farallon isiands.

Any questions that you may have concerning our proposed reseurch may be addressed to:

Dr. Gary Marty _ . or, Jordan Gold

} Shields Avenue Applied Marine Sciences, Inc. .
School of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiology, and Livermore, CA 945350

Cell Biology - Phone: (925) 373-7142
University of California - Fax: (923)373-7834

Davis, CA 93616
Phone: (530) 754-8062
Fax: (530) 752-7690

Thank You,

Ve
G
/

Jordan Gold
Marine Biologist

JGfdts
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© L April 12,1999

Madera County Board of Supervisors
. 209 West Yosemite
" Madera, CA 93637

" To Whom It May Concern:

_ A consertium of University (UC Davis), government (USFW), and private {Applied Marine
Sciences, [ne.) researchers are currently applying for CALFELD funding to study effects of
contaminants on Chinook salmon. CALFED requires that all proposals include notification to the
counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the Bay Conservation and Development
Commission. This letter is intended to serve as this notification. : .

The research that we are proposing may elucidate potential contaminant effects on various
life siages of Chineok salmon. Our aim is to be able to provide information to resource munagers
that will allow refinement of current managerment practices affecting Chincok, and by extension,

“other fish populations that are currently in decline. The geographic scope of our swdy includes
much of the Sacramento/San Joaquin river system, the San Francisco Bay/Delta, and the nearshere.
ocean out o the Farallon islands. .

Any questions that you may have concerning our proposed research may be addressed to:

Dr. Gary Marty or, Jordun Gold

| Shields Avenue Applied Marine Sciences, Inc,
School of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiclegy, and Livermore, CA 94550

Cell Biology Phone: (925) 373-7142
Untversity of California Fax: (925)373-7834

Davis, CA 9356156
Phone: (530) 754-8062
Fax: (330) 752-7690

Thank You,

Jordan Gold :

~ Marine Biologist

IGHts -
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© April 12,1999

Fresno County Board of Supervisors
2281 Tulare Street, Room 301

_ Fresno, CA 93721

To Whom b May Concern:

A consortium of University (UC Davis), government (USFW), and private (Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding te study effects of
contaminants on Chinook salmon, CALFED requires that all proposals include netification to the -
counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commissicn, and the Bay Conservation and Developmen:

Commisston. This letter is intendad to serve as this notificalion.

The research thut we are p[oposmg may elucidate potential contaminant effects on \.dr‘lous
life stages of Chinook salmon. Our aim is to be able to provide information to resource managers
that will aliow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in dacline. The geographic scope of our study includes

much of the Sacramento/San Joaquin river system, the San Francisco Bay/DeIm and the m.arshore
ocean out to the Farallon islands.

Any questions that you may have concerning our propesed research may be addressed to: -

Dr. Gary Marty or, Jordan Gold

| Shiclds Avenue Applied Marine Scienees, Inc.
School of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiolagy, and Livermore, CA 94550

Cell Biology Phone: (925) 373-7142
University of California Fax: (925)373-7834

Davis, CA 93616
Phone: {530) 754-8062 - -
Fax: (530) 752-76%0

Thank You,

%/%////l

Jordan Gold
Marine Biologist

JG/dts
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April 12, 1959

Kings County Beard of Supervisors
1400 W. Lacey Blvd. :
Hanford, CA 93230

To Whom [t May Concern:

A consortium of University (UC Davis), government (USFW), and private {Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of
contaminants on Chinook salmon. CALFED requires that all proposals include notification to the
counties that arc within the geographic scope of the propoesed research, and also requires
notification of the Delta Protection Commission, and the Bay Coenservation and Development
Commission. This letter is intended to serve as this notification.

The research that we are proposing may elucidate potential contaminant etfects on various
life stages of Chineck salmon. Our aim is to be able to provide information to resource Managers
that will aliow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
rmuch of the Sacramento/San Joaquin river system, the San Francisco Bay/Deltu, and the nearshore
ocean out to the Farallon istands.

Any questions that you may have concerning our proposed research may be addressed o

Dr. Gary Marty or, Jordan Gold

! Shields Avenue Applied Marine Sciences, Inc.
School of Veterinary Medicine 4749 Bennert Dr. Suite L
Department of Anatomy, Physiology, and Livermore, CA 94350

Cell Biology Phone: {925) 373-7142
University of California Fax: (923)373-7834

Davis, CA 95616
Phone: (530) 754-8062
Fax: {530) 752-7690

Thank Yeu, /
: ﬁ”;- / / . /
o _
Jordan Gold
Marine Biologist
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© April 12, 1999

Delia Protecticn Commission-
14215 River Road
. P.O.Box 530

Walnut Grove, CA 94102

" To Whom It May Cencem: - '

_ A consortium of University (UC Davis), government (USFW), and private (Applied Marine
Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of _
contaminants on Chinook salmon. CALFED requires that all proposals include notification to the

- counties that are within the geographic scope of the proposed research, and also requires

notification of the Delta Protection Commission, and the Bay Conservanon and Development

Commission. This letter is intended to serve as this notification.

The research that we are propusing may elucidate potential contaminant effects on various
life stages of Chinook salmon. Qur aim is 0 be able to provide information to resource managers
that will allow refinement of current management practices affecting Chinock, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joaguin river system, the San Francisco Bay/Delta, and the nearshore

- geean out to the Farallon islands. : :

Any questions that you may have concerning our proposed research may be addressed to:

Dr. Gary Marty - _or, Jordan Gold :

| Shields Avenue - Applied Marine Sciences, Inc,
School of Vererinary Medicine - 4749 Bennett Dr. Suite L
Department of Anatomy, Physiology, and Livermore, CA 94530

Cell Biology Phone: (925) 373-7142
University of California Fax: (9253 373-7834

Davis, CA 95616
Phone: (330} 754-8062
Fax: (530) 752-76%0

Thank You,

// /

IordanGold .

Marine Biologist
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[ NG t bl
Agril 12,1999

Bay Conservation and Development Commissicn
30 Van Ness Avenue, Room 2011
San Francisco, CA 94102

To Whom [t May Concern: -

A consortium of University (UC Davis), government (USFW), and private (Applied Midne
Sciences, Inc.) researchers are currently applying for CALFED funding to study effects of

- contaminants on Chineok salmon. CALFED requires that all proposals include notification to the

counties that are within the geographic scope of the proposed research, and also requires
notification of the Delta Protection Commission, and the Bay Conservation and Development
Commission. This letter is intended to serve as this notification.

The research that we are proposing may elucidate patantial contaminant affects on virious
life stages of Chinook salmon.Our aim is to be able to provide information to resource managers
that will allow refinement of current management practices affecting Chinook, and by extension,
other fish populations that are currently in decline. The geographic scope of our study includes
much of the Sacramento/San Joagquin river system, the San Francasco Bay/Delta, and the nearshore

" oceun out to the Farallon istands.

Any questions that yeu muy have concerning our proposed research may be addressed to: -

Dr. Gary Marty or, Jordan Gold o

1 Shields Avenue - Applied Marine Sciences, Inc. .
School of Veterinary Medicine 4749 Bennett Dr. Suite L
Department of Anatomy, Physiclogy, and Livermore, CA 94350

Cell Biology Phone: (925} 373-7142
University of California - Fax: (925)373-7834

Davis, CA 95616
Phone: (530} 754-8062
Fax: (530 752-7690

Jordan Gold
Marine Biologist
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