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UNIVERSIIY OF CALIFOP~NIA, DAVIS

April 14, 1999

CALEED Bay-Delta Program Office
1416 Ninth Street, Suite 1155
Sacramento, CA 95814

Proposal Title: "Biological Assessment of Green Sturgeon in the
Sacramento-San Joaquin Watershed"

Principal Investigator - Joseph J. Cech, Jr.

Dear Colleague:

It is a pleasure to presem tbr your consideration the referenced proposal.

It is our understanding that for purposes of determining applicant category, The Regents will be classified
as "Statc" thereby resulting awards will only include the terms identified in Attachment D of the 1999
Proposal Solicitation Package as "Tenus and Conditions for State (CALFED) Funds" and "Standard
Clauses-lnleragency Agreements".

The University takes exception t(} clauses pertaining to Substitution, Rights in Data and Indemnification
as detailed in Attachment D. On behalf of The Regents of the University of California, we hereby reser~c
the right to negotiate said clauses as detailed in the Proposal Solicitation Package should this proposal
resul’~ in a subsequent award.

Please call on the principal investigator for scientific intbrmation. Administrative questions may be direct
to me or to Petrina Ho by telephone, facsimile or electronic mail at the numbers specified above. We
request that correspondence pertaining to this proposal and a subsequent award be sent to the Office of
Research and ~o the principal investigator.

Sincerely,

ra M Dowdy    ~
racts & Grants Analyst
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A. Project Xitle and Applicant Name: BIOLOGICAL ASSESSMENT OF GREEN
STURGEON IN THE SACRAMENTO-SAN JOAQUIN WATERSHED; Joseph J. Cech, Jr.

B. Project Description and Primary Biological/Ecological Objectives: The g~enn sturgeon
(GS, Aeiper~er medirostris) is a CALFED Priority Caoop I species, and the proposed work ~
focus on the biological characteristics of this species and its habitats towards their eventual
restoration. Our coordinated UC Davis-CDFG team will address key areas of scientific uncertainty
about GS to minimize harm to this species and its population(s) in the lower Sacramento-San
Joaquln watershed. In the first two phases (years) era multi-phase investigation, w~ Hill determluc
baseline information regarding this species’ biological requirements in the Sacramento-San Joaquin
watershed, end the feasibility of GS culture for further research and potential mitigatinnal
considerations. The project has £we objectives: l. determlnejuvenBe GS’ food and oxygen
reqmmments at different environmental temperatures, tgmperature tolerance limits and beha~ieral
tendencies, and swimming performance; 2. determine GS’ requirements for gonadal development,
spawning, and the successful rearing of larvae and juveni!es; 3. determine potential environmental
s~ressors’ �ffeets on GS’ r~produc~ive fimctioulng and well being; 4. determine the genetic stock
structure of naturally spawulng GS fi’om the Sacramento-San Joaquin river ~ystem; and 5.
determine GS spawning site suhabifity in the Feather River and provide GS adults, sub-adults,
larvae, and eggs from the Sacrsmento systam to UC Davis scientists conducting the studies
oullined in the first four objcctlves. These projects will providc valuable information to denision-
makers regarding environmental resource management options to restore Bay-De3ta ecological
health and water quality.

C. Approach/Tasks/Schedule: We Hill determine the phys~iological/~ehaviural ~es’ponses and
limits, reproductive/early life history requirements, stress respanscs, generic makeup, and spawning
locations/requirements of GS in the Iowar Sacramento-San Joaquln watershed. We will capture
~uveulle GS from Feather and Sacramento Rivers (including cooperative arrangements with Cu~
Brown, USFWS). Sturgeon egg and larval sampfiug will b e ennduct cd with simaltaneous
temperature, depth, flow velocity and substrata composition measurements during the late ~intar
and spring of 1999 and 2000. $O.~rgeon eggs will be either maintained alive or preserved and
transported to UC Davis researchers. During the fall of 1999, modifications ~vill be made to
procedures o£a scheduled sturgeon taggh~g study so that adult and sub-adult green sturgeon
captured during this tagging can be held alive until they can be transported to the UC Davis
Aquatic Center. During j~wenile loogline sampling in the west delta during August and November
of 1999 and 2000, all GS juveniles will be made available for UC Davis scientists for live piekup at
various delta marinas. With USFWS and tribal (Yurok) cooperatian~ we Hill captttre a few brood
fish For captive spa~a~ing fi’om the Klamath basin (where spawning G$ are more likely captured) to
characterize early development and provide more fish for the proposed stud[as. At UC Davis
(Phase 1, currently funded), we are determining GS’ temperature tolerance limits and behavioral
tendencies, ~vhnming performance limits, developmental progress of gonadal tissues and germ
cells, thythn~ of circulating hormones en~ gonadal responses to stressors (including culture
conditions), urolecular markers to differentiate white sturgeon (WS) and G-S and their relative
proportion spawning in the Sacramento-San Joaquln drainage, and GS genetic polymorphisms.
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During Phase 2 (here proposed), we will confinuo spawning location/requirements studies,
determine temperatnse’s influence on food and oxygen consumption rates, optimum aaificiaI
spawning techniques, end deglee of reproductive isolation of Saoramecto-San Joaquin GS fi’om
Klam~d~ River and P.oguo Pdves (Oregon) populations. Plans for subsequent phases will depend
upon results from the first two phases.

D. Justification for Project and Funding by CALFED: CALFED fonding is proposed because
oftho critical need for specics-specifio information on GS in the natural anvironment and in
laboratory and culture conditions. Published information on the ]~’e history and environmental
requlrcn~ents of this nat~� ~ecics is almost entirely lack~g. Because th~ species is ra~e and only
lightly harvested in California, there is title j~stificatinn for fimcfing ~’om normal sport or
commercial fisheries research fimding sources. Withov~ determining the GS’ vulnerability to
tempera~a~re stress and :[low characteristics, spawning and early rearing requirements, responses to
stressful envkooments, and population identity, we caxmot justify flow and other recommendations
for maintenance and preservation ofttfis species.

E. Budget Costs and Third Party Impacts." Requested CALFED funding is $159,000 - 205,013
for Feb., 2000 - Jan, 2003. This amount includes funds for salaries and benefits ofpersonnd
(students’ support; and partial support ofa staffresearch associate, and assuc~ate research
biologist), ~udent fee reroission~ equipment, supplies/expenses, operation of vehicles and vessels,
and overhead (@10 - 46%, except for student fee remissions and equ~pmant costs). "Leveraged"
support ($48,276) will be provided by UC Davis (5% of investigators’ salaries and benefits while
working on the GS project), and an estimated $30,000 of support by using CDFG pecsmmel and
vessels conducting wifite sturgeon (WS) research funded by ]~ederal Sport Fisheries Rcstoratlon
Funds and matching state funds for ofitaining GS, and by using State Water Project facilkies and
persumxel to collect juvexfiles at the Byron fish ~reens~ Eventual enlianccd sport and native
Cali~’urnian fisheries and more flexible water managcmant strategies should bene~fit third parties.

F. Applicant Qualifications: Dr.~. Joseph J. Cech, Jr., Serge I. Do~oshov, Gary P. Moberg, and
Bernard P. May axe wcg-known~ UC Davis fish (including ~tm’g~on) biologists; and Raymond G.
Schafl~er and Da~d Kohihorst are well-known CDFG Bay-Delta sturgeon authorities.

G. Monitoring and Data Evaluation: Data collecrion and evaluation will Vollow established
procedures. In addition to quarterly, annual and final repots, ~csults will bc presented at
interagency werkgroup meetings, workshops, and professinna] scienrifi¢ meetings, and published in
pcer-r~viewed jonma]s. Feather RAver ~emperature data will bc entered on the CDFG ~b page
witch 30 days of data collection.

H. Local Support!Coordination ~vith Other Programs/CompatibilRy with CALFED
Objectives: Most of the infrastructur!!equipment required for this project is a~ready available at
UC Davis and CDFG Bay Delta ~d Special Water Pro~ects Di~sinn. Assistance ~om USFWS
(Paul Zedonis, Jay Giase) and the Yurok Tribal Fisheries hiulogist s (Troy Fletcher, t~.o se Bond,
Desma Wil~ams, Dave Hlllemeier) has been arranged. ]~lcreased knowledge ul’tbis priority (tier
unc) species ~ potentially assL~ several CALFED p~’o~ect s.

PROJECT DESCRIPTION
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PROJECT DESCRIPTION

Proposed Scope of Work:

1. Objectives: The project has five objectives that combine agency and university biotogieal
exp~t-tise and link laboratory and field approaches: 1. determine juv~dle green sturgann’s (GS) food
and oxygen requirements at different envkonmental temperatures, temperature tolerance lim~s and
behavioral tendencies, and swimming performance; 2. determine GS’ requirements for gonadal
development, spawai~g, embryo development, and the successfifl rearing oflarvae and juveniles; 3.
determine potential anvironmantal stressors’ etfe~ts on GS’ reprodtmt:we functioning and well being;
4. detelmine the genetic stock structure ofnaturafly spawning GS from the Sacramento-San
Joaquin river system; and 5. determine GS spawning site suitability and envh’onm~mtal requirements
for specific life stages i~ the Feather River and provide GS adults, sub-adults, larvae and eggs
t~sme, and llve specimens fi’om the Sacramento system to UC Davis scientists eondacting the
studies outlined in the first four objectives. I~formafion gained fi:om these assessments will be
valuable to decision-makers regarding environmental resource management options to restore
ecologi~l henlth and improve water management for beneficial uses of the Bay-Delta ~ystem.

Phase 1 tasks that have already been funded (CALFED fund #: DVCK Agreement No. B81738) are:
Task l, GS Temperatme Tolerance Limits and Behavioral Tendencies and Swinlmiltg Perl~orlllance;
Task 2, Reproductive Characteristics ofWiM GS; Task 3, Assessment of Stress and its Impact on
Reproduction; Task 4, Development of Molecular Markers for GS vs, WS Larval Identification and
~or GS Population Chalacterizafion; and Task 5, Detetauinsfion of Sturgeon Spawning Habitats and
Their Environmental Condldons.

2. Approach and Methods: Animal Sampling anal Holding: Juvani]e and subaduli,/adult GS will
be collected plimalily from the Feaflmr and Sacramento Rivers using appropriate mcCdiods and gear
(specific methods outlined i. Task 5, below) and held at UC Davis. Fish ~ be transported to the
UC Davis Aquatic C~nter in oxygenated plastic bags ~jttveuiles) or tanks (subaduks/adults) with
river water that will be kept cool. Immediately upon arrival, fish will be transferred to 1-4-m
diameter, fiberglass tanks with aeration and a continuous flow of’unelflorinated, air-equilibrated
well water. Tank temperatures Hill approximate river temperatures at the time of capture (except
for specific experimental protocols, see below), and GS will be offered fish pellets ad lib~mm
(except for specific experimental protocols, see below),

Task 1. Food Consumption Rate. Growth Rate. m~d Re~iratory Metabolism Measurements:
luvonile GS, either from river and Delta collections or flora captbce breeding experiments (see
below) will be used to assess temperature’s effects on three critical firnetion~ food consumption,
growth, and metabolism. Food consumption rate and growth rate studies Hill be con&~cted
simultaneously on juvenile GS in replicate tanks at three temperature Vreatnleurs: 11, 15, and 19°C
(Mydck and Cech 1996). Fish will be situated in groups of 30 in five, replicate 110-L rom~d
fiberglass taxtks (with continuous water and air flows) per temperature treatment. Fish will be fed
Bindlet f~sh pellets twice daily, and uneaten pellets wi0 be siphoned (and com~ted} twice d~lly to
calculate food consumption rates (in g lend’tank/day, with appropriate statistical comparisons
between groups). Fish vAllbe weighed and raeasured at the start and end of the 30-d experiment to
determine growth rates, using appropriate statistical comparisons. Specific growth rate will he

4

--020431
1-020431



determined (Busacker et al. 1990) for comparisons with literatme values on juvanile WS (Ceeh et
at. 1984, Crocker and Cech 1996). Respiratory metabolic (oxygen consumption) rate
measurements will be conducted on ten (post-food consumption and growth rates experiment) fish
fi’om each of the three temperature treatment groups (11, 15, 19°C) in closed respirometers
following the methods of Cech (1990). IfGS show significant activity in respirometers,
experiments will be videotaped to quantify activity (Crocker and Ceeh 1997) and oxygen
(convertible to energy units) costs of actbAty will be estimated (with appropriate statistics).

Task 2. Cantive Breeding. Culture. and Characterization of Early Develoumental Stages: GS
captive breeding will provide ctitical material for our assessments, in addition to culture teelmiques
that may be needed for artificial reproduction of this rare species. We will collect 2-3 female and 3-
5 male broodlLsh d-ore the Sacramento and Klamath systems (gill nets or angling) and transport
them by t~uek (with special oxygenated tank) to UC Davis. Broodfish "cAll be held in 4-m diameter
outdoor taxtks with continuous water flows. Spawning and hateh.eD’ techniques will generally
follow standard WS procedures (Conte et al. 1988, Van Eenanuaam et at. 1996, Moberg and
Doroshov 1996). Larvae and juveniles ~ be raised, at low density in. smaller flow-through tanks,
on the artificial (Biodiet) and/or natural (brine shr~ nanplii and tubifex) di~s. Young GS gurvlval,
$xowth, feeding, and health will be maintained, and water quality will be monitored. We expect
success, beeanse Asian GS have large yolky eggs, and large and robust isr,’ae at the onset of
exogenous feeding (Att3,uldfin and Andronov, 1990), in contrast with lake and Atlantic sturgeon
that possess more technically challenging larvae. We will incubate f~tilized GS eggs in
temperature-controlled (four levels: range 8-20°C) flow-through tanks or hatching jars and
determine the effects of temperature on development rates, mortalities, and abnormalities using
photomicrography and appropriate analysis (Wang et at. 1985, Detthff et at. 1993). Larval length
and wei~oht measurements wifl yiald temp erature effects data on larval growLh. Photomizrographs
of emb~os and larvae will be scanned, processed (Adobe Photos, hop software) a~d compared with
those ofWS. Dettlaffet at. (1993) noted that different sturgeon species are distinguished by the
egg size and pigmentation patterns and that differences in morphology become prominent in larval
stages (see also Wang et aL 1985).

T~sk 3. Responses to Stressors: GS’ responses to stressors will be deteradned in developing larvae
and potential broodstock. Larvae will be exposed to net dipping and movement to new holding
tanks to determine the ontogeny of the stress response of devaloping GS. Mature fish responses
~ll be determined via brief nix exposures in a dip net (simtdating culture procedures) and ACTH~_z4
administrations (via a vaseuler canada) to determine the maximum and temporal characteristics of
the GS’ interrenal response. At this time and during subsequent studies, we will monitor the effeet
of the inlerrenal response on gonadal steroid secretion. 25.ese data ~ be used to establish
appropriate culture conditions (e.g., tank size, stocking densities, handling practices, water
temperature), should G$ captive breeding!mitigative stocking be needed.

Task 4 Delta GS Stock |dentificatinn; The degree of reproductive isolation of Sacramanto-San
Joaquia GS fi’om Kinmath River and Rogue Rivet- (Oregon) pop~dations ~v~ll be detemfined using
the mierosatallites and AFLP DNA techniques developed in Phase I studies. Klamath River
eullections (coordinated with USFWS (Paul Zedonis, lay Glase) and the Yurok Tribal Fisheries
biologists (Troy Fletcher, Rose Bond, Desma Williams, Dave Hillemeier) and Rogue River
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Sacramento-San Joaquin GS. Genotypic data will bc collected from 20-40 individuals in each
population and analyzed with genetic software to determine allele frequencies, Hardy-W~inberg
equih’bfium, average heterozygnsities, and genetic similadries. In addition the baseline gertotyping
of these breeding populations will permit and assessment of contributions of these populations 1o
the fishery in the mouth of the Columbia River.

Task 5. Determination of St~r~enn Spawning Habitats and Their Environmemal Condkinng: GS
sampl~g and spawning hshitat characterization will continue using the equipment and techniques
that proved most soccessfifl during Phase I efforts. Eggs and laxvae will be collected (March
through June) twice weekly fi’om a~tifcial substratea in the Feather P, bcer for later DNA analysis
(microsatellite and AFLPs) or growout at UC Davis to determine species (WS or GS). Preserved
embryo samples will be aged to back-calculate time of spawning using temp erature-modifed WS
development times (Wang et at. 1985, Beer 1981) until species-specific information is developed
from oar captive breeding and culture studies. Twice weeldy, larval nets (Koklhurst 1976) will be
fished, and/arvae will be either preserved or maintained alive for transport to UC Davis. Time of
spawning will be estimaled by WS larval development times (Beer 1981). Throughout the
spawning seasons, flows/velocities will be monitored hourly by CDWK and CDFG, and hourly
temperatures wilt be recorded (submersible data loggers) at several locations. GS from collection
efforts at San Pablo Bay, the west Deka, and the John Skinner Fish Facility of the State Water
Project will be retained for Later transport to UC Davis.

" s" ement:DevelopaBiolog~cMMonitotingc~R.esearchPlan(BMP)
incorporating a Quality Assurance Project Plan (QAPP) and submit to CALFED for review end
approval and provide quarterly fiscal and programmatic reports to CALFED, based on the federal
fiscal year, utilizing the reporting format and specifos required reporting iIfformation provided by
CALFED.

3. Proposed Scolle of Work: In this document, we desetibe the second phase era coordinated,
CDFG-UC Davis two-phase biological assessment of GS in the Sacramento-San Joaquin
watershed. Phase 1 is currently being conducted during the first project year, and phase 2 will be
conducted during the following project year. The Project Description and Approach (above)
identifies the six tasks to be completed in Phase 2. Tasks’ deliverables and costs (@ 10% overhead
/ 46% ovethead) are: 1. temperature effects tynjuvenile GS food oonanmption, growth, and
mctahnliam ($30,438 / $38,937); 2. captive breeding, culture, and characterization of GS’ early
developmental stages ($48,369 / $62,737); 3. GS’ re~onses to stressors ($30,438 / $38,937); 4.
genetic charactetization of Sacramento-San Joaquin GS stock ($48,471 / $57,698); 5. identification
of sMtab/e river conditions for GS~ spawning and iareal rearing (already funded by CALFED); and
6. project management ($1,284 / $l,705). Total for Phase 2:($159,000 / $205,013). The hitked
components of this study are not easily separated, because the individual tasks rely on deliverables
from the others.

Location of Proj oct: Project location is priomrily in tire Feather and Sacramento River systems,
with additional work in San Pable Bay, the John Skimler Fish Facility, and at UC Davis.

ECOLOGICAL/BIOLOGICAL BENEFITS
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Ecological/Biological Objectives: The GS is a CALFED ptior~ty (P~iotity Group 1) species, and
the proposed assessments vail focus on the biological characteristics of this species and its habitats
towards their eventual testmation. The project has fi~e objectives that combine agency and
university biological expertise and ]ink laboratory and fiekl approaches: 1. determine juvenile green
sturgeon’s (G-S) food and oxygen requirements at diff~nt environmental tomperatttres; 2.
determine temperature-related requiremants for GS embryo and larval ~owth and development; 3.
detcnuine potential en~anmental stressors’ effects on GS’ reproductive fimctioning and well b~g;
4. determine the degree of reproductive isolation between Sacramento-San ~loaquln W~tershcd GS
and those ~om the Klamath and Rogue Watersheds; end 5. determine GS spawaiug site suitability
and environmental requi~emeats for specific life stages in the Feather Ri~er, and provide GS aduks~
sub-adults, larvae and eggs tissue, and live specimens f~om the Sacramento ~ystem to UC Davis
scient.:~sts conducting the studlas outlined in the first fmtr objectives.

Volume [ of the EI~°P, February 1999, Vision for Green Sturgeon (pp. 203) states that" ~’een
sturgeon rear in the Sacramento-San Joaquin estuary and spawn in the Sacramento and San Joaquin
givers and their major tributaries." Knowledge of the age and body size-related gonadal
development ~ benefit GS’ stock management by providing data on the reproductive potential of
the population. Characterization of environmenlal requirem~mts for spawniug, and for embryo and
larval development will provide baseline i~t’orm ct~on for the optimal use and potential improvement
of spawuing and n~trsery habitat.

The ERPP Vol. l also states that GS "may leave the Bay-Delta and :hove along the coast to as far
as Alaska," and states that "populations of green sturgenn are found in many of the larger rivers
f~om Cal[forula north to Briti.sh Columbia." Little is known about the r~roductive isuiariou and
genetio differentiation of Delta GS relative to GS in the Klamath and Rogue Kivers. GS are taken
in the fishery in the lower Columbia IUwer where no r~producfion occurs. Genetic characterization
of Saeramento-San Ioaquin Watershed GS wiff help decide whether the Columbia R~’v’er fish are
Sacramento-San Joaquln GS, in rite future.

Volume 1 of the ERPP, February 1999, Vision for G~en Sturgeon (pp. 203-204) states that
"habitat requirements for green sturgeon are poorly known~ end that ~green sturgeon would benefit
f~om restoring spawning and rearing habitat." Before we can restore spawning habitat, we must
first understand GS spa’,v~ng habitat charactefisties~ We aim to provide the first information on
GS spawning habitat requirements and o~ the status of sturgeon spawning in the Feather/Utter.
Temperature sensors located above and below the Thermalito outthll will provide hourly
temperature informatioa during winter and spring periods that can be compared with hourly flow
information ~urrent~y available and be~in to document temperature effects due to Thereunto
a~erbay operations in the lower Feather P~.,or. Assessments regarding GS’ gurus, biological
requirements (including temperature-related effects) hi the Sacramento-San Joaquin watershed, and
the fitasibil~ry of GS culture for luture mitigatlonal oonsideratinns may suggest how e~isting flow
regulation facilities (Oro~Alle Dam~ Thermalilo Di~ersinn Dan~ water ~[evafion and residenc~ time
in Th~mali~o afierbay) may be bes~ employed to provide optimal flow and temperate conditions
for sturgeon spawning. Collected inthr-mation will figulfieantly aid decision-makers in d~veluping
environmental rose,tree management options to restore ecological health and improv~ water
management fo~" bcn¢fid~ial uses of the Bay-Delta system

7

I I020434
1-020434



environmental resottrce malmgement options to restore ecological health and improve water
management for beneficial uses of the Bay-Delta systenx

Background and Justification: Basic GS life history information is c~tienl to this unique native
~pecie$’ protection. Environmental requirements data are quantitatively linked "As bloenergetic
models (JoblJng 1994) that allow predictions at’physiological ~hortcomings (e.g., reduced growth,
reproduction, and survival) associated with anviruomental stresses (measured by tolertm~e llmits
and hormonal responses) that lead to populational declines (Wedemeyer et al. 1990). American GS
are known to spawn in the Sacramento and Klamath Kivers (Moyle et al., 1994) and the adults are
present in the lower reaches of the Coh~mbia and Fraser Rivers (Houston, 1988) but the spawning
gromlds, timing of spawning migrations, and developmantal biology of this species are u~mown.
Similarly, no information exists on the GS’ reproductive characteristics, such as gonadal
development, age and body s’me at sexual maturity, fscundity, and egg size. Artyukhln and
Andronov (1990) described spawning runs of the Asian GS (considered the same species A.
medarostris Ayres or, as subspecies A. med~rostris mikadoi Hilgendor0 in the Tunmin P, iver
(Sakhalin Island) and sue�ceded in the artificial spawning aftra females. However, they provided
no detailed descriptions of surly GS development.

Stress negatively impacts the health, growth and reproductive success offish. Volume 1 of the
EKPP, Febma~ 1999, Vision for Gseen Sturgeon (p. 204) states that "Keducing stressurs is a
component of restoring white and green sturgeon populations." Before we can reduce stressors
and their eft’cots, we must ~nderstand the GS’ stress response (e.g., to temperatltre changes, low
water quality). These responses have never been studied and we have no knowledge regarding
which natural or culture conditions are best for GS. Decreased water quality (e.g., elevated water
temperatures, water pollutants) may decrease the physiological ability of developing GS larvae to
cope with stress. These same stressors can reduce the repruduetive success of adult GS~ resu]ting
in decreased numbers of fertile eggs and young, and, in some cases, may account t’or unexplained
failuxe of populations to reproduce nomaidly. However, studies to test this hyp othesin are not
passaic until a fundamental understanding of the GS’ stress response is developed.

Kegarding identification of GS populations, the two primary advantages of AFLPs include the
ability to randomly screen a large propertion of the genome and r~peatability, thus scamfing far
more of the genome per unit of effort an0. cost than any other molecular genetic approach currently
available. Our coordinated approach will signJ~ficanfly assist ia GS restoration, a specific ERPP
objective (Vol. 1, February 1999, Green Sturgeon, pp. 203-206; Vol. 2, Fehluary 1999,
Sacramento-San Joaquln Delta Ecological Management Zone Vision, pp. 82; Vol. 2, February
1990, Suistm MershiNorth San Francisco Bay Ecological Management Zone Vision, pp. 137; Vol.
2, Febluary 1999, Sacramento Kiver lzcolo#cM ]Management Zon¢ Vision, White Sturgeon and.
Green Sturgeon, pp. 174-175; Vol. 2, February 1999, Feather lUrer-Suttee Basin Ecological
Management Zone, Green Sturgeon, p. 290).

Linkages

This proposed Phase 2 work will link with ongoing Phase I (iS tasks, and wSdi other native fish
and habitat-related work in the Delta and Feather P, Jver ecosystems. The EKPP (Vol. 2, February
1999, Sacramento Kiver Ecological Managanient Zone Vision, White Sturgenn and Green
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Sturgeon, pp. 174-175) states that the vision for both GS and WS is "to ~mtain and restore
population distribution and abundance to histotical levels." Combined GS Phase l and Phase 2
work w~l complement previnus and ongoing studies at UC Davis, CDFG, and elsewhere on WS
biological requirements, genetic ~tack identification, habitat requirements, and responses to
stressors (e.g., see Selected Publieatiuns, under Applicant Qualifications, below). The ERPP (Vol.
2, p. 174) mentions the success of"the Dcpartmant offish and Game’s white smrgeun menag~ment
program~" in terms of the sport fishery harvest which has increased to "nearly 70% of the average
commercial catch from 1875 to 1899, about 374,000 pounds," after an early, unregulated fishery
"nearly wiped out the populations in a short period of time." Ftuther, the involvomant of CDFG
field biologists and their Bay-Delta fish sampling (e.g., Real-Time Monkoring during spring
months, San Francisco Bay-Outflow Study during the March-December period, and the year-
around interval sampling at the Iolm Skinner Fish Facility at the State Water Project) provides
additional links to ongoing Bay-Delta fish disttibutlan gad abundance studies.

System-Wide Eansystem Benefits

Because the GS is a native, anadromous sturgeon, it is a conspicuous ~omponant of our
Saeram~atu-San ]oaquin Watershed’s natural heritage and aquatic ecosystem. As such, a biological
assessment of the species is key to a better tmderstand~g of its envh’onmental requirements
(including needs for spawning, and rearing of the young), stress response mechanisms, stock
identification, and spawning habitat conditions. The ERPP (Vol. 2, Sacramento-San Joaquin Delta
Ecological Management Zone, p. 82) states that, "The vision for green stuxgeon is to anlfi~ve
recovery of this California species of special concern and to restore population distribution and
abundance to historical levels. Restoration of this species (will) contribute to overall species
richness and diversity and reduce conflict between the need for protection for these species and
other baneficial uses of water in the Bay-Delta." Possible modifications of Saemmanto-gan Joaquln
Watershed in,ream flows, thermal reghnes, and structures (e.g., d~versions) based on OS data
developed in this project will likely benefit the restoration of other native, co-evolved species (e.g,,
WS, chinook salmon, stcelhead, splittail). Further, water releases to restore GS spawning and
rearing habitats would alan benefit water-dependant riparian zones, seasonally flooded areas, and
their residant animals and plants, includ’mg those of special concern.

Compatibility with Nan-Ecosystem Objectives

Vol. 1 of the ERPP (p. 203) states that one of the major factors "that limit sturgeon populations in
the Bay-Delta are adequate streamflowa for attracting adults to spawning areas in rivers and
transporting young to nursery areas." If habitat-related, GS restoration efforts include increasing
fresh water flows (e.g., during the spawning and rearing periods), downaream water quality
for drinking water) should also h~prove. In addition, development of GS captive breeding and
stress physiology information will pro’~5.de beth test animals and [aboratory techniques for water
quality-related toxicological assessments, in the future.

TECHNICAL FEASIBILITY AND TIMING
Cart proposed approaches for collecting the biological and ecological information necessary for GS
recovery will pro~ide the most quantitative ~t’ormation on tiffs species’ life history requirements and
stock identification in the shortest time period, for the least cost. Alternative approaches (e.g.,
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The methods and analyses described in this proposal have been rigorously scrutinized for
applicability to these GS assessments. These methods have bean proven on other fish species (WS,
stedhead, splirtai0 at UC Davis and CDFG facilities. There is always a risk in initiating
assessments (including those involving fe~ding, gruwr& reproduction, measurements of stress~ and
location of spawning and rearing sites) on "new" species. However, the facilities and experience of
the UC Davis and CDFG investigators minimize this risk. Even though the fi~nding for Phase 1 has
just been received at the UC Davis campus (April, 1999), our preliminary efforts with GS capture,
transport, and holding have bean very successful CDFG’s San Francisco Bay Outflow Study
samples have yielded fourteen GS, which have all been mmenssfully transported to UC Davis.
Through a lengthy trial period of otfering different natural mad prepared dietary items, all of the GS
have survived, and have either malutalued or gained body weight.
The Fish Ecephysinlogy Laboratory (Dr. Cech) has the necessary apparatuses (respirometers) and
instntmants (dissolved gas analyzers, video equipment), to suecessfutly provide the Ta~k 1
deliverables (along with the UC Davis Aquactfiture and Fisheries Program Facili~s tanks and
uncldorinated water). The Fish Kepruduetion Laboratory (Dr. Doroshov) has the necessary
temperatta’e-eontrolled flow-through tanks and hatching jars for egg and larval rearing, and
photomicrography equipment for quantification of develupmantal rates and proensses. The Fish
Endocrinology Laboratory (Dr. Moberg) kas the zadiobnmtmoa ssay anti chromatography
eqniptmmt necessary to assay GS hormone ¢ortcantratinng The Ganomie Variation Laboratory
(Dr. May) has acrylamide gel and other equipmmt (including a fluorimager) to conduct the
molecular genetic studies. CDFG Bay-Ddta Laboratory (IL Schatiter and D. Kohlhorst) has the
neceasa~ sampling and monitoring equipment for the GS field studies. All necessary collecting
permits (CDFG- Scientific Collecting Permits #801001-02, #801039-04) and cooperative
arrangements (USVWS, Yurok Tribe) are currently in place, Animni care and use protocols (UC
Davis Protocols #8311 and #8380) have also been approved by the UC Davis Animal Care mid Use
Committee which regularly monitors all animal facilities and experiments.
The teelmical feas~ility of GS’ captive breeding is greatly enhanced by our extoedance in breeding
white sturgeon (Van Eenennanm et el. 1996) and knowledge of the endoorine and environmental
control of sturgeon reproduction (Mobarg and Doroshov, 1996). The risk factors are associated
with the capture ofbruodtlsh in a proper stage ofgortadal maturity and potential effects of
transportation stress on reproductive performance. Potential effects of these factors will be
minimized by using an in~pruved-design transport tank and, potentially, GS spa~vning at the capture
site so that fertilized eggs, instead of broodfish, are transported. Finally, the UC Davis Statistical
Laboratory provides pro- and post-experimental statistical ¢ansultlug and data analysis services.
Timing of the proposed work is critical, because of the high priority status ofGS (Priori~ Group 1)
work, and the linkage of Phase 1 end Phase 2 activities. The proposed Phase 2 start date is
immediately after the completion of Phase I.

MONITORING AND DATA COLLECTION METHODOLOGY

Biological/Ecological Objectives

Task I. Determiue juvanile GS food and oxygen req~lkemants at different environmental
temperatures.
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Task 2. Determine temperature-related requirements for GS embryo and larval growth and
devalopm~nt.

Task 3. Determine potential environmental stressors’ effects on GS’ reproductive fimetioning and
wellbeing.

Task 4. Detenoine the degree of reprodueirrve isolation between Sacramento-San Joaqula
Walershed GS end those from the Klamath end Rogue Watersheds.

Task 5. Determine GS spawning site anitability and environmental requirements for specific life
stages in the Feather River, and provide GS adults, sub-sdtdt& larvae and eggs tissue, end live
specimens ~omthe Sacramento system to UC Davis scientists conducting the studies outlined in
the first four objectives.

Monitoring Parameters and Data Collection Approach

"[he specific monitoring end data collection approaches for Tasks 1 through 5 are summarized in
Table 1, including biological assessment questions to be evahated, monitoring parameters, data
collection end evaluation approaches, and data priorities. Data from the CDFG field efforts with
the Feather River fish, tempera~re, and flow sampling activities (Task 5) will be compared with
data fi’om other GS-relevant monitoring programs (e.g., Real-Time Monitoring during spring
months, San Francisco Bay-endow Study during the March-December period, end the year-
around interval sampling at the Jofin Skinner Fish Fadlity at the State Water Project) to facilitate
the adaptive management process of the CALFED program.

Data Evaluation Approach
The specific data evaluation approaches, including sampling protocols, data syntheses and suaiyses,
and quality assurance procedures, for Tasks 1 thxongh 5 are summarized in Table 2. On-going
project restdts vdll be presented in quarterly reports, and a thra/CALFED report will be prepared at
the conclusion of the project. Peer review of project results will be a two-step process. The first
step will use local and regional colleagues’ comments for CALFED final reports. The second step
will invo/ve blind reviews of project-derived manuscripts wabmi/ted to professional journals.

Wide dissemination of project data end findings will result from presentations at local, regional and
national workshops and meetings, anbmission of CALFED quarteriy and fmal reports, submission
oflEP Newsletter articles, end submission of manuscripts to peer-reviewed professinnaljottmals.

LOCAL ENVOLVEME, NT

The Yolo and Surter Counties Planning Departments and Boards of Supervisors have been notified
ofoor intention to conduct the proposed assessment. Copies of these letters are attached.

l~he proposed project has the support of USFWS (Paul Zedonis, Jay Glase) and Yurok Tribal
Fisheciea biologists (Troy Fletcher, Rose Bund~ Desma Williams, Dave t!illemoier). UC Davis
biologists met with these groups on 1/21/99 in Weaverville.

Third Party impacts:

Positive potential third party impacts res~tlting from this project include enhanced sport and native
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Califorulan fisheries resulting t~om improved fish pop~flatinns. Califor~a sturgenn farmers may
benefit from new data and technology resuking ~om the proposed GS captive breeding and rear,g,
enviram~mtal reqmi’ements, and stress minimization eitbrts. Also, Califolula water consumers may
benefit through restoration of a native, CALFED priority species, obviarlng its potential listing as a
threatened or endangered species and restricting thture ~vater management options. California
water consumers may also benefit indirectly through improved water quality reaflting
potential project-derived changes in Sacramento Watershed flow regimes. Potential negative third
party impacts may include reductions of exotic gamefish populations because of altered flow and
temperature conditions. Also, potential listing (e.g., as a tkreatened or endangered species) of the
GS may impact WS management because of incidental take of GS during WS fislfing.

COST

a. To~al Budget

Total Phase 2 fimding requested fi’om CALFED is $159,000 - 205,013. This amount (Tables 3, 4)
includes fimds for salaries and benefits of personnel (partial support of three graduate students, four
tmdergraduate assistants, staffresearch associate, CDFG biologist, and associate research soientist),
student fee remissions, equipment, supplies/expenses, travel, and overhead (@10% [Sta~e] or 46%
[Federal] of noR-student fee renlissinns and non-equiplr~nt costs for UC Davis). The 46% Federal
overhead rate is negotiated by the UC Regents in consultation with Federal granting agencies. The
graduate student research assistants mid midergraduate student assistants will assist in all asp~ts of
the field and laboratory work, and the other staffwill conduct the assessments and supervise/train
the studant assistants, Investigatu~: B.P. May will require two months safary/benefits suppolt.
Student fee remissions are required in all UC Davis grants and contracts incorporating graduate
student research assistants. Equipment needs include a themlocyder (polymarase chain reaction
instrument to amplify regions of interest, such as mierosatellite DNA, @$5,000) for Phase 2.
Miscellaneous and other direct costs include supplies, expenses, and travel expenditures. Supplies
and expenses include physiological measurements supplies, water and feed costs, egg and larval
aquaculture systems supplies, histological supplies, film and do’eloping supplies, steroid analyses
supplies, molecular biology supplies, chemicals and reagents, and iieId sampling supplies. Travel
costs are for truck/car rental and mileage for round trips to the D~lta, Feather River, Sacramento
River, Kfamath River (with hotel and per diem costs) and to workshops/meetings to present!discuss
results and implementation. "L~’eraged" support ($48,276 for Phase 2) is calculated from the
time eormnitment (salaries + benefits) of the faculty investigators for the project and the
approximate $30,000 in kind support by using CDFG personnel and vessels conducting white
sturgeon (WS) research fimded by Federal Sport Fisheries Restoration Funds and matching state
funds foI obtaining GS, and by using State Water Project facilities and personnel to collect juveniles
at the Byron fish screens (Table 4).

Phase 2 Schedule:

February-Apd[: (Initiation oleCALFED Phase 2 fending) lnltlatc metabolism experiments; begin
collection of gonadal samples (field trips to Delta); begin adult stress response experiments; and,
begin collecting genntypic data for population samples for molecular methods developed in Phase
2; begin Feather River temperature and flow data collection, and sumpling for GS eggs and larvaeg
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and prepare first CALFED quarterly report.

May-June: Initiate food consumption and growth experiments; continue metabolism experiments;
capture ofbroodflsh, gonad sample processing, hatchery spawning, and exp~anlal observations
on early d~velopment; continue stress response measuremeets on adult GS and start measurvmvnts
on larval GS; continue collecting genorypio data; continued collection of Feather River temperature
and flow data and sampling for GS eggs and larvae; aad prepare second CALLED quarterly report,

July-September: Coariaue metabolism experiments; analyze food consumption, growth data;
continue rearing oflarvan and juveniles with observations on growth, development, and survival;
oontinue mea~ents of adult and larval GS sta’ess responses; analyze population genetic data;
analyze Feather River flow, temperature, and GS distribution data; m~d prepare third CALFED
quarterly report.

October-January: Analyze GS metabolism experiment data; analyze GS embryo and larval
development data; analyze GS adult and larval stress respons~ data; complete anulyses of GS
reproductive isolation data; complete analyses of Feather giver field data; end prepare CALFED
final (includes fourth quarter activities) report.

COST-SKARING

See Table 4.

APPLIC.4dN T QUALIFICATIONS

JOSEPH J. CECH, JR.
EDUCATION
B.S.U. Wiscansb~, Madison, 1966 (Zoology); M.A., 1970 & Ph.D., U. Texas, Austin, 1973
(Zoobgy)
CURREN~ POSITION
Professor of Fisheries Biology, UC Davis
TV,/O SELECTED PUBLICATIONS
1.. Crocker, CE. end J.J. Cech~ Jr. 1997. Effects of eaavironmental hypoxia on oxygeal
consumption rate and savimming activity in juvenile white sturgeon, Aeipenser t~cmsmontarms, in
relation to temperature and fife intervals. Env. Biol. Fish. 50:383-389. 2. Crocker, C.E. and J.J.
Cech, Jr 1998. Effects ofhypercapnia on blood-gas and add-base status in the white sturgeon,
Actpetzser transmontanus. J. Camp. Physiol. B 168:50-60.                                                :

SERGE L DOROSIIOV
EDUCATION
B.S. & M.S. (Zoology): D. Moscow, gussia, 1959; Ph.D. (Biology): Institute of Oceanology,
Academy of Science, Russia, 1967.
CURRENT POSITION
Profes~r, Dept. Animal Science, UC Da~s.
TWO SELECTED PUBLICATIONS
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I. Chapman, F.A., J,P. Van Eenennaam, and S.I. Doroshov. 1996. The reproduO~ve condition of
white sturgeon, Acipenser trana’montanus, in San Francisco Bay, California. Fish. Bull 94:628-634.
2. Doroshov, S.I., G.P. Moberg and J.P. Van Eenenaaam 1997. Observalions on the raproduetive
cycle of enltx~ed white sto.rgeon, Acipenser lransn~ontartus. Env. Biol. Fish. 48:265-27g.

BERNARD (BERNIE) PAUL MAY
EDUCATION
B.S. 1973 (Molectflar Biology) & M. S~ U. Washington, ]975 (Fiaheries); Ph.D. Pennsylvania Sta~e
U. 1980 (Gencties).
CURRENT POSITIONS
Associate Research Biologist IV attd Director, Genomic Variation Laboratory, Dept. Animal
Science, UC Davis (75%); 1988-Present Senior Research Associate and Director, CLEEG,
Department of Natural Resources, Comdl U. (25%).
TWO SELECTED PUBLICATIONS
1. May, B., C.C. Krueger, and H.L. Kincaid. 1997. Genetic variation at microsatelllte loci in
sturgeon: primer sequence homology in Acipenser and Scaplurh)mchus. Can. J. Yigh. Aquat. Sei.
54: 1542-1547. 2. May, B. 1998. Starch gal e[ectrophoresis ofallozymes. In: Molecular Genetic
Analysis of Populations: A Practical Approach. 2~d Ed. A.IL Hoelzel, ed. Oxford Univ. Press.

GARY P. MOBERG
EDUCATION
B.A. Monmouth College, 1963 (Biology); M.S.U. ]lllnois, 1965 (Physiology); Ph.D.U. Illinois
(Physiology); Postdoctoral Fellow, UC San Francisco 1970 (Nonroendocrinulogy)
CURRENT POSfflONS
Professor of Animal Science and Professor of Animal Physiology/Neurobiology, Physiology, and
Behavior, UC Davis; Director of Aquaculture and Fisheries Program, UC Davis; Associate D~an
for Animal Biology, College of Agficullatral and Environmental Science, UC Davis.
TWO SELECTED PUBLICATIONS
1. Pavlink, Raymond J..It. mid GaryP. Moberg. 1997. The effect of chronic testosterone
administration on sturgeon gonadotropins in juvenile and pre-vitellogenic white sturgeon (~4cipen~’er
transmorttanus). Gen.Comp. Eadocr. 105:218-227. 2. Fanlkaer, IwalaniN. and Gary P. Moberg.
1997. Effects of short term management stress on the ability of GnRHa to induce gonadotropin
secretion in m~e white sturgeon, Acipenser transmontanus. Aquaculture. 159:159-168.

RAYMOND G. SCHAFFFER
EDUCATION
8.S.U. Flofida~ Gainesville, 1965 (Zoology); M.S.U. Florida, Gaineswille, 1968 (Botany).
CURRENT POSITION
Biologist, California Dept. Fish and Game.
TWO SELECTED PUBLICATIONS
1. Sehaflter, R. G. 1997. White sturgeon spawning migrations and location of spawning habitat in the
Sacramento River. Calilq Fish Game 83: 1-20. 2, Scha/~er, IL G. 1997. Growth of white catfish in
California’s Sacramento-San Jonq~fin Delta. Calif. Yish Game 84:57-67.

DAVID W. KOHLHORST
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EDUCATION
B.S.U. Wyoming, Laramie, 1966 (Wildlife Conservation and Biology), M.A. UC Davis, 1970
(Zoology)
CURR~NT POSITION
Senior Biologist (Specialist), California Dept. Fish and Game.
TWO SELECTED PUBLICATIONS
1. Koh]horst, D.W., L.W. Miller, and LJ. Orsi. 1980. Age and g~owth ofwkite sturgeon collected in
the Sacramento-Sen Joaqul~ Estua~, California, 1965-1970 aaid t973-1976. Calif.. Fish Game 66:83-
95. 2. Kohlhorst, D.W., L.W. Botsford, J.S. Breonan, and G.M. CaiBet. 1991. Aspects of the structure
and dynamics of an exploited central California population ofwhire sturgeon (Acipenser
transmontanus). Pages 277-292 m: P. Willult, editor. Acipenser: First International Syn~p. on the
Sturgeon. CEMAGREF, Bordeaux, France.

Compliance with Standard Terms and Conditions:

The U~xiversity of california, Davis, and the California Department offish and Game are public
orgaafizafions of the State of California. Both organizations comply with the stahdard terms and
conditions of non-discrimination and non-collusion. The~e are no conflicts of interest.

15

I --020442
1-020442



Tabl~ I. SumxnaE¢ ofMonitoringParameters andData CollectionApproaeh.

Hyl~othesis
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Table 2. ~;ummary of Data Evalua~on Approach. Page 1 of 2





Table 3a. Cost Breakdown of Funding Requested f~om the CALFED Progrunx

~sk Dk¢et Dixect ~ � r v i o e Material and Misc~llmaeous and O~rhead ~md Total Cod
Labor Sala~ 2ort~acts Acquisffion otherDir~tCos~s ~ndir~ctCos~s
Hours aad Costs

Benefits

Table 3b. Quarterly Cost Breakdown of Funding Requested from the CALFED Pro ram.

Ta~k Q~mrt~rly Quarterly Quar~rly Quarterly Ouarlcrly    Total B~dget
BudgetOct- 8udg~t/an- BadgetApt- audgetJul-SepI [~udg~tOct-

Dec 99 Mot" 00 ]un 00 00 ~ 00

Table 4. Total (including "Leveraged’~) Funding for the Project.

$om’ce o f l:undin~[ Amount

U~ers~ of Ca~onda~ Davis (nmtc~ ~ds~ 18276

Ca~o~ Depami~t offish & ~e (~ ~nd)l 30000

C~D (reque~ed) 159t000 / 205,013
Total 207,276 / 253~289
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~,PPLICATION FOR
:EDERAL ASSISTANCE 2. DATE SUBMI~ED &pplica~l IdenBlier

4-~6-99

Joseph J. Cech, Jr. University of California, Davis

Dept. ’ild~ife, Fisn, and Conservation Biology
University of California, Davis Joseph J. Cech, Jr.
Davis, Yo~o County, CA 95616 (530) 752-3]03 j~cech@ucdavis.edu

U.S. Bureau o~ Rec]amat~o~

~--~ Biological Assessment of Green ~tu~qeon
TITLE: in the Sacramento-San Joaquin Natershed

Sutter County, California, USA

~-l-00I     1-31-01     Congressional District #3 Congretional District #3

205,013
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U,S. Depa~ment of the Interior

Certifications Regarding Debarment, Suspension and
Other F~espons~bility Matters, Drug-Free Workplace

Requirements and Lobbying

Persons sfgning IRis form should refer to the regulations Certification Regarding Debarment, Suspension, Ineligibility

Cer~it~cation Regardin~ Debarment, Suspension. and Other
(See Al~oendlx g of Subpart O or 43 CFR Par~ 123

PAR]" A: Certification Regarding Debarment, Suspension, and Other Responsibility I~attem -
Primary Covered Transactions
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(b), (c). (d), (e) and

Department of wildlife, Fish, & Conservation Biology, University of

(Grantees VVho Arc Individuals)
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The undersigned ~rtifies, to the best of his or her knowledge an~ belief, that:

SIGNATUR ZED CERTIFYING OFFICIAL~Fa~ Y~e
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ASSURANCES - NON-CONSTRUCTION PROGRAMS

.~ducing this burden, to the Office of Managemenl and ~u~tget, Paperwork Reduclicn Project ~0346-0040~, Wash~nglon, DC 26503,

~LEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET.

;END IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY.

is the case, you will be notified.

s Ihe duly authorized representative of the applicant, Ice rtih/thai the applicant:

1. Has the legal authorily to apply for Federa~ a.ssJstance Act of 1973, as amended (29 U.SC §794), which
and the institutional, managerial and financial capability prohibits discrimination on the basis of handicaps; (d)
(including funds sufficient to pay the non-Federal share the Age Discrlminafion Act of 1975, as amended (42
of project cost) to ensure proper planning, management U.S.C. §§6101-6107), which prohibits discrimination

application. Treatment Act of 1972 (P,L. 92-255), as amended,

g. Will give the awarding agency, the Comptroller General abuse; (I) the Comprehensive Alcohol Abuse and
of the United/ S~tes =rid, it appropriate, the Slate, Alcoholism Prevention, Treatment and Rehabilitation
through any authorized representative, access to and Act of 1970 (P.L 91-616), as amended, relating to
the right to examine all reoerds, becks, papers, or nondiscrimination on the b~sis of alcohol abuse or
documents related to the award; ~nd will establish a alcoholism; (g) §§523 and 527 of the Public Health
proper accounting syslem in ~iccordance with generally ServTce Act of 1912 (42 U.S.C. §§290 dd-3 end 290 ee
accepted accounting standards or agency directives. 3}, as amended, relating to confidentialit~ of alcohol

and drug abuse patient records; (h) Title VIII of ~
3 Will establlsh safeguards to prohibit employees from Civil F~ights Act Of 1968 (42 US.C. §§3601 et seq.), as

presents the appearance of persor~al or organizational rental or financing of housing; (i) any other
conllict of interest, or personal gain. nondiscrimination provisions in the specific statute(s)

time frame afler receipt el approval of the awarding nondiscdmination $Y~.tute(s) which may apply to the
agency application

5 Will conlplywi{h the Inte~governmental Personnel Actof 7. Will comply, or has already complied, with the
1970 (42 U.S.C. §§4728-4763) relating to prescribed requirements of ~ges II and III of the Unilorm

Appendix A of QPM’s Standards for a Merit Syslem ~f fair and equitable tr.=atment of persons displaced or
Persenne[ Administration (5 CF.R. 900, Subpad F). whose property is acquired as a result of Federal or

6. Will comply with all Federal statutes relating to to all interests in r~al property acqu!red for project

[a) Title VI of the Civil Rights Act of 1964 ~PL, BB-352) purchase~.
which prohibil3 discrimination on the basis of race, color

Amendments of 1972. ~s amendect (20 U.SC §§16df- Halch Acl (5 US.C. §§!501-1508 and 7324-73281
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Bacon Act (40 U.S.C §§276a to 276a-7), the Codefan~t Act 1968 I~6 U,S.C. §§1271 el seq,) related to protecting

human subjects involved in research, development, and

205)

SIGNATURE OF AUTHORIZED CERTIFYING FFICIAL TITL£
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BUDGET INFORMATION - Non-Construction Programs

Grant Program Catalog of Federal Estimated Unobli~lated Funds New or Revised Budget
Function Domestic Assistance

Federal Non-Federal Fede{al Non-Federal Total
or Activity Number

(a) (b) (c) (d)

o

Object Class Categories
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UNIVERSITY OF CALIFORNIA, DAVIS

April 14, 1999

Yolo County Board of Supervisors
625 Court
Woodhad, CA 95695-3448

Dear Sir or Madam,

This letler to iaform you that [ have s~bmiRed a proposa! entitled "Bioiogical Assessment of
Green Sturgeon in the Sacramcr~-San 1oaquin Watershed" to the CALFED Ecosystem
Restoration Program- Part of the work desoribed in the proposal will b¢ conducted at the
University of Ca!i~rnia, Davis, in Yolo County.

Sincerely,

Joseph J. Cech, Jr.
Professor

co: CALFED Bay/Delta Program
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UNIVERSITY OF CALIFORNIA, DAVIS

April 14, 1999

Yolo County Planning Deparmaent
292 W. Beamer
Woodland, CA 95695

Dear Sir or Madam,

This letter to inform you that I have subraitt ed a proposal emitled "Biological Assessment of
Green Sturgeon in the Sacramento-San Joaqu~ Watershed" to the CALFED Ecosystem
Restoration Program. Part oft,he work described in the proposal will be conducted at the
University of Calitbrnia, Davis, in Yolo County.

Sk~rety,

Joseph J. Ce, ch, fir.
Professor

c¢: CALFED Bay/Delta Program
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UNIVERSITY OF CALIFORNIA, DAVIS

April 14, 1999

Sutter County Board of Supervlsors
[ 160 Civic Centar Blvd.
Yuha City, CA 95993-3007

Dear Sir or Madam,

This letter to inform you that I ham subm~ted a proposal entitled "Biological Assesmnent of
Green Sturgeon in the Sacran~nto-San Joaquin Watershed" to the CA[FED Ecosystem
Restoration Program. Part of the work des~n’bed in the proposal will b~ eonducU:d in Sutter
County.

Sincerely,

Joseph J. Cech, fir.
Professor

cc: CA[FED BayfDclta Program
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UNIVERSITY OF CALIFORNIAI DAVIS

April 14, 1999

Suttm" County Pl~mi.ng Department
1201 Civic Center Blvd.
Yuha City, CA 95993-3007

Dear Sir or Madan~

This letter to inform you that I have submitted a proposal entitled "Biological Assessment of
Green Sturgeon in the Sacramento-San Joaquin Watershed" to the CALFED Ecosystem
Restoration Prograr~ Part of the work described in the proposal will he conducted in Sutter
Cotmty.

Sincerely,

Joseph L Cech, Jr.
Professor

cc: CALFED Bay/Delta Program
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