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Executive Summary

A. Project Title and Applicant Name: BIOLOGICAL ASSESSMENT OF GREEN
STURGEON IN THE SACRAMENTO-SAN JOAQUIN WATERSHED:; Joseph J, Cech, Jr.

B. Project Description and Primary Biclogical/Ecological Objectives: The green sturgeon
(GS, Acipenser medirostrisy is a CALFED Priority Group [ species, and the proposed work will
focus on the biological characteristics of this species and its habitats towards their eventual
restoration. Qur coordinated UC Davis-CDFG team will address key areas of scientific uncenainty
about GS to minimize hatm te this species and its population(s) i the lower Sacramento-San
Joaguin watershed. In the first two phases (years) of a multi-phase investigation, we will determine
baseline information regarding this species' biological requirements in the Sacramento-San Joaquin
watershed, and the feasibility of GS culture for further research and potential mitigational
considerations. The project has five objectives: 1. determine juvenile GS' food and oxygen
requirements at different environmental temperatures, temperature tolerance limits and behavioral
tendencies, and swiniming performance, 2. determine GS' requirements for gonadal development,
spawning, and the successfill rearing of larvae and juveniles; 3. determine potential environmental
stressors' effects on GS' reproductive fimctioning and well being; 4. determine the genetic stock
structure of naturally spawning GS from the Sacramento-San Joaquin river system; and 5.
determine GS spawning site suilability in the Feather River and provide GS adults, sub-adults,
larvae, and epgs from the Sacramento system to UC Davis scientists condncting the studies
outlined in the first four objectives. These projects will provide valuable information to decision-
makers regarding environmental resource management options to restore Bay-Delta ecological
health and water quality.

C. Approach/Tasks/Schedule: We will determine the physiological/behavioral responses and
limits, reproductive/early life history requirements, stress respanses, genetic makeup, and spawning
Tocations/requirements of GS in the lower Sacramento-San Joaquin watershed. We will capture
juvenile GS from Feather and Sacramento Rivers (inchiding cooperative arrangements with Curt
Brown, USFWS). Sturgeon egg and larval sampling will be conducted with sinmitansous
temperature, depth, flow velocity and substraie cormposition measurements during the late winter
and spring of 1999 and 2000. Sturgeom eggs will be either maintained alive or preserved and
transported to UC Davis researchers. During the fall of 1999, modifications will be made to
procedures of a scheduled sturgeon tagging 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 juvenile longline sampling in the west delta during August and November
of 1999 and 2000, all GS fuveniles will be made available for UC Davis scientists for live pickup at
various delta marinas, With USFWS and tribal (Yurok) cooperation, we will capture a few brood
fish for captive spawning from the Klamath basin {where spawning GS are more likely captured) to
characterize early development and provide more fish for the proposed studies. At UC Davis
{Phase 1, currently funded), we are determining GS' temperature tolerance limits and behavioral
tendencies, swimming performance limits, developmental progress of gonadal tissues and germ
cells, thythms of circulating hormones and gonadal responses to stressors (inchuding culture
conditions), molecular markers to differentiate white sturgeon (WS) and GGS and their relative
proportion spawning in the Sacramento-San Joaquin drainage, and GS genetic polymorphisms.
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During Phase 2 (here proposed), we will continue spawning location/requirements studies,
determine temperature's influence on food and oxygen consumption rates, optimum artificial
spawning techniques, and degree of reproductive isolation of Sacramento-San Joaquin GS from
Klamath River and Rogne River (Oregon) populations. Plans for subsequent phases will depend
upon results from the first two phases.

D. Justification for Project and Funding by CALFED: CALFED funding is proposed because
of the eritical need for species-specific information on GS in the natural environment and in
laboratory and culture conditions, Published information on the life history and environmental
requirements of this native species is almost entirely lacking. Becanse this species is rare and only
lightly harvested in California, there is little justification for fanding from normal sport or
commercial fisheries research funding sources. Without determining the GS' vulnerability to
temperature stress and flow characterigtics, spawning and carly rearing requirements, responses to
stressful environments, and population identity, we cannot justify fiow and cther recommendations
for maintenance and preservation of this species.

E. Budget Costs and Third Party Impaets: Requested CALFED funding is $159,000 - 205,013
for Feb., 2000 - Jan., 2001, This amount includes funds for salaries and benefits of personnel
(students’ support; and partial support of a staff research associate, and associate research
biologist), student fee remissions, equipment, supplies/expenses, operation of vehicles and vessels,
and overhead ({10 - 46%, except for student fee remissions and equipment costs). “Leveraged"
support {$48,276) will be provided by UC Davis {5% of investigators’ salaries and bencfits while
working on the GS project), and an estimated $30,000 of support by using CDFG personnel and
vessels conducting white sturgeon (WS) research funded by Federal Sport Fisheries Restoration
Funds and matching state fimds for obtaining GS, and by nsing State Water Project facilities and
personnel to collect juveniles at the Byron fish screens. Eventual enhanced sport and native
Californian fisheries and more flexible water management strategies should benefit third parties,

F. Applicant Qualifications: Drs. Joseph J. Cech, Ir., Serge I. Doroshov, Gary P. Moberg, and
Bernard P. May are well-known, UC Davis fish {(including sturgeon) biologists; and Raymond G.
Schaffter and David Kohlhorst are well-known CDFG Bay-Delta sturgeon authorities.

G. Monitoring and Data Evaluation: Data collection and evaluation will follow established
procedures. In addition to quarterly, anomal and final reports, results will be presented at
interagency workgroup meetings, workshops, and professional scientific meetings, and published in
peer-reviewed joumnals, Feather River temperature data will be entered on the CDFG web page
within 30 days of data collection,

H. Local Support/Coordination with Other Programs/Compatibility with CALFED
Objectives: Most of the infrastructure/equipment required for this project is already available at
UC Davis and CDFG Bay Delta and Special Water Projects Division. Assistance from USFWS
(Paul Zedonis, Jay Glase) and the Yurok Tribal Fisheries biologists (Troy Fletcher, Rose Bond,
Desma Williams, Dave Hillemeier) has been arranged. Increased knowledge of this priority (tier
pnc) species will potentially assist several CALFED projects.

FROJECT DESCRIPTION

W
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PROJECT DESCRIPTION
Proposed Scope of Work:

1. Objectives: The project has five objectives that combine agency and university biological
expertise and link laboratory and field approaches: 1. determine juvenile green sturgeon's (G8} food
and oxygen requirements at different environmental temperatures, temperature tolerance limits and
behavioral tendencies, and swimming performance; 2. determine GS' requirements for gonadal
development, spawning, embryo development, snd the successfisl rearing of larvae and juveniles; 3.
determime potential emvironmental stressors’ effects on G8' reproductive fimctioning and well being;
4. determine the genetic stock structure of naturally spawning G8 from the Sacramento-San
Joaquin river system; and 5. determine GS spawning site suitability and environmental requirements
for specific life stages in the Feather River and provide GS adults, sub-adults, larvac and eggs
tissue, and live specimens from the Sacramento system to UC Davis scientists conducting the
studies outlined in the first four objectives. Information pained from these assessments will be
valable to decision-makers regarding environmental resourge management options to restore
ecological health and improve water management for beneficial uses of the Bay-Delta system.

Phase 1 tasks that have already been funded (CALFED fimd # DWR Agreement No. B&1738) are:
Task 1, GS Temperature Tolerance Limits and Behavioral Tendencies and Swimming Performance;
Task 2, Reproductive Characteristics of Wild GS; Task 3, Assessment of Stress and its Impact on
Reproduction; Task 4, Development of Molecular Markers for GS vs. WS Larval Identification and
for GS Population Characterization; and Task 5, Determination of Sturgeon Spawning Habitats and
Their Environmental Conditions.

2. Approach and Methods: Animal Sampling and Holding: Juvenile and subadult/adult GS will
be collected primanty from the Feather and Sacramento Rivers using appropriste methods and gear
(specific methods outlined in Task 5, below) and held at UC Davis. Fisk will be transported to the
UC Davis Aquatic Center in oxygenated plastic bags (juveniles) or tanks (subadults/adults) with
tiver 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 unchlorinated, air-equilibrated
well water. Tank temperatures will approximate river temperatures at the time of capture (except
for specific experimental protocols, see below), and GS will be offered fish pellets ad libitum
(except for specific experimental protocols, see below),

Task 1, Foo tion Ray wih and Respiratory M lism

Fuvenile G8, either from river and Delta collections or from captive breeding experiments (see
below) will be used to assess temperature's effects on three critica! finctions: food consumption,
growth, and metabolism. Food consumption rate and growth rate studies will be conducted
simuitaneously on juvenile (G8 in replicate tanks at three temperature treatments: 11, 15, and 19°C
(Myrick and Cech 1996). Fish will be situated in groups of 30 in five, replicate 110-L round
fiberglass tanks (with continucus water and air flows) per temperature treatment. Fish will be fed
Biadiet fish pellets twice daily, and uneaten pellets will be siphoned (and counted) twice daily to
calculate food consumption rates (in g food/tank/day, with appropriate statistical comparisons
hetween groups). Fish will be weighed and measured at the start and end of the 30-d experiment to
determine growth rates, using appropriate statistical conpatisons. Specific growth rate will be

4
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determined (Busacker et al, 1990) for comparisons with Literature values on juvenile WS (Cech et
al. 1984, Crocker and Cech 1996). Respiratory metabolic {oxygen consumption) rate
measurements will be conducted on ten (post-food consumption and growth rates experiment) fish
from each of the three temperature treatment groups (11, 15, 19°C) in closed respiromesters
following the methods of Cech (1990). If GS show significant activity in respirometers,
experiments will be videotaped to quantify activity (Crocker and Cech 1997} and oxygen
(convertible to energy umits) costs of activity will be estimated (with appropriate statistics).

captwe breedmg wﬂl pmwde cnt,wal matenal for our assessmems in addition to culmre techniques
that may be needed for artificial reproduction of this rare species. We will collect 2-3 female and 3-
5 male broodfish from the Sacramento and Kiamath systems {gill nets or angling) and transport
them by truck (with special oxygenated tank) to UC Davis. Broodfish will be held in 4-m diameter
outdoor tanks with continuous water flows. Spawning and hatchery techniques will generally
follow standard WS procedures (Conte et al. 1988, Van Eenennaam et al. 1996, Moberg and
Doroshov 1996). Larvae and juveniles will be raised, at low density in smaller flow-through tanks,
on the artificial (Biodiet) and/or natural (brine shrimp nauplii and tubifex) diets. Young G& survival,
growth, feeding, and health will be maintained, and water quality will be monitored. We expect
success, because Asian G5 have large volky eggs, and large and robust larvae at the onset of
exogenous feeding (Artyukhin and Andronov, 1990), in contrast with lake and Atlantic sturgeon
that possess more technically challenging larvae. We will incubate fertilized 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 al. 1985, Dettlaff et a1 1993). Larval length
and weight measurements will yieid temperature effécts data on Tarval growth. Photomicrographs
of embryos and larvae will be scanned, processed (Adobe Photoshop software) and compared with
those of WS. Dettlaff o1 al. (1993) noted that different sturgeon species are distinguished by the
egg size and pigmentation patterms and that differences in morphology become prominent in larval
stages (sce also Wang et al, 1985),

Task 3, Responses to Stressors: GS' responses to stressors will be determined 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 developing GS. Mature fish responses
will be determined via brief air exposures in a dip net (simulating culture procedures) and ACTH, ,,
administrations (via a vascular cannula) to determine the maximum and terperal characteristics of
the GS' interrenaj responsa. At this time and during subsequent studies, we will monitor the effect
of the interrenal response on gonadal steroid secretion. These data will be used to establish
appropriate culture conditions (e.g., tank size, stocking densities, handling practices, water
temperature), should GS captive breeding/mitigative stocking be needed.

Fask 4, Delia GS Stock Identification: The degree of reproductive isolation of Sacramento-San
Toaquin GS from Kiamath River and Rogue River {Oregon} populations will be determined nsing
the microsatellites and AFLP DNA techniques developed in Phase 1 studies. Klamath River
collections (coordinated with USFWS (Paul Zedonis, Fay (Glase) and the Yurok Tribal Fisheries
biologists (Troy Fletcher, Rose Bond, Desma Williams, Dave Hillemeier) and Rogue River

5
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Sacramento-San Joaquin GS. Genotypic data will be collected from 20-40 individuals in each
population and analyzed with genetic sofiware to determine allele frequencies, Tlardy-Weinberg
equilibrium, average heterozygosities, and genetic similarities. In addition the baseline genotyping
of these breeding populations will permit and assessment of contributions of these populations 1o
the fishery in the mouth of the Columbia River.

samp]mg and spawnmg habitat characterization w1]l continue usmg the eqmpmﬂnt and tcchmques
that proved most successful during Phase 1 efforts. Eggs and larvae will be collected (March
throngh June} twice weekly from artificial substrates in the Feather River for Tater 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 temperature-modified WS
development times (Wang et al. 1985, Beer 1981) until species-specific mformation is developed
from our captive breeding and culture studies. Twice weekly, larval nets (Kohlhorst 1976) will be
fished, and larvae will be either preserved or maintained alive for transport to UC Davis. Time of
spawning will be estimated by WS larval development times (Bear 1981). Throughout the
spawning seasons, flows/velocities will be monitored hourly by CDWR and CDFG, and hourly
temperatures will be recorded (submersible data loggers) at several locations. GS from collection
efforts at San Pablo Bay, the west Delta, and the John Skinner Fish Facility of the State Water
Project will be retained for later transport to UC Davis.

Task 6, Project Management: Develop a Biolegical Menitoring/Research Plan (BMP)
incorporating a Quality Assurance Project Plan {QAPP) and submit to CALFED for review and
approval, and provide quarterly fiscal and programmatic reports to CALFED, based on the federal
fiscal year, utilizing the reporting format and specifics required reporting information provided by
CALFED.

3. Proposed Scope of Work: In this document, we describe the second phase of a coordinated,
CDFG-UC Davis two-phase biological assessment of GS in the Sacramento-San Joagquin
watershed. Phase 1 is currently being conducted during the first project year, and phase 2 will be
conducted during the following project vear, The Project Description and Approach (above)
identifies the six tasks to be completed in Phase 2. Tasks' deliverables and costs (@ 10% overhead
/ 46% overhead) are: 1. temperature effects on juvenile G$ food consumption, growth, and
metabolism ($30,438 / $38,937); 2. captive breeding, culture, and characterization of GS8' early
developmental stages ($48,369 / $62,737); 3. GS' responses to stressors ($30,438 / $38,937); 4.
genetic characterization of Sacramento-San Joaquin GS stock ($48.471 / $57,698); 5. identification
of suitable river conditions for GS' spawning and larval rearing (already funded by CALFED); and
6. project management ($1,284 / $1,705). Total for Phase 2: (159,000 / $205,013). The linked
components of this study are not easity separated, because the individual tasks rely on deliverables
from the others.

Location of Project: Project location is primarily in the Feather and Sacramenio River systems,
with additional work in San Pablo Bay, the John Skinner Fish Facility, and at UC Davis.

ECOLOGICAL/BIOLOGICAL BENEFITS
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Ecological/Biological Objectives: The S is a CALFED priority (Priority Group I) species, and
the proposed assessments will focus on the biological characteristics of this species and its habitats
towards their eventual restoration. The project has five objectives that combine agency and
university biological expertise and Jink laboratory and field spproaches: 1. determine juvenile green
sturgeon's ((;8) food and oxygen requirements at different environmental temperatures; 2.
determine temperature-related requirements for GS embryo and larval growth and development; 3.
determine potential environmental stressors' effects on GS' reproductive functioning and well bemg;
4. determine the degree of reproductive isolation between Sacramento-San Joaquin Watershed GS
and those from the Klamath and Rogue Watersheds; and 5. determine GS spawning site suitability
and environmental requirements for specific life stages in the Feather River, and provide GS aduits,
sub-adults, larvae and eggs tissue, and live specimens from the Sacramento system to UC Davis
scientists conducting the studies outlined in the first four objectives.

Veolume | of the ERPP, February 1999, Vision for Green Sturgeon {pp. 203) states that " green
sturpeon rear in the Sacramento-San Joaquin estuary and spawn in the Sacramento and San Joaquin
Rivers and their major tributaries.” Knowledge of the age and body size-related gonadal
development will benefit GS' stock management by providing data on the reproductive potential of
the population, Characterization of environmental requirements for spawning, and for embryo and
larval development will provide baseline information for the optimal use and potential improvement
of spawning and nursery habitat.

The ERPP Vol. 1 also states that GS "may leave the Bay-Delia and maove along the coast to as far
as Alaska," and states that "populations of green sturgeon are found in many of the larger rivers
from California north to British Columbia.” Little is known about the reproductive isolation and
genetic differentiation of Delta GS relative to GS in the Klamath and Rogue Rivers. GS are taken
in the fishery i the lower Columbia River where no reproduction occurs. Genetic characterization
of Sacramento-San Joaquin Watershed GS will help decide whether the Columbia River fish are
Sacramento-San Joaquin GS, m the fisture.

Volume 1 of the ERPP, February 1999, Vision for Green Sturgeon (pp. 203-204) states that
"habitat requirements for green sturgeon are poorly known" and that "preen sturgeon would benefit
from restoring spawning and rearing babitat." Before we can restore spawning habitat, we must
first understand GS spawning habitat characteristics. We aim to provide the first information on
G§ spawning habitat requirementis and on the status of sturgeon spawting in the Feather River.
Temperature sensors located above and below the Thermalito outfall will provide hourly
temperature information during winter and spring periods that can be compared with hourly flow
information currently available and begin to document temperature effects due to Thermalito
afterbay operations in the lower Feather River. Assessments regarding G8' status, biological
requirements (inchiding temperature-related effects) in the Sacramento-San Joaquin watershed, and
the feasibility of GS culture for future mitigational considerations may suggest how existing flow
regulation facilities (Oroville Dam, Thermalito Diversion Dam, water elevation and residence time
in Thermalito afterbay) may be best emploved to provide optimal flow and temperature conditions
for sturgeon spawming. Collected information will significantly aid decision-makers in developing
enviroumental resource management options ta restore ecological health and improve water
management {or beneficial uses of the Bay-Delta system.
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environmental resource management oplions to restore ecological health and improve water
management for beneficial uses of the Bay-Delta system.

Background and Justification: Basic GS lifs history information is critical to this unique native
species’ protection. Environmental requirements data are quantitatively linked via bioenergetic
models (Jobling 1994) that allow predictions of physiclogical shertcomings (e.g., reduced growth,
reproduction, and survival) associated with environmental stresses (measured by tolerance limits
and hormoenal responses) that lead to populational declines (Wedemeyer et al. 1990). American G§
are known to spawn in the Sacramento and Klamath Rivers (Moyle et al., 1994) and the aduls are
present m the lower reaches of the Columbia and Fraser Rivers (Houston, 1988} but the spawning
grounds, timing of spawning migrations, and developmental biology of this species are unknown.
Similarly, no information exists on the GS' reproductive characteristics, such as gonadal
development, age and body size at sexual maturity, fecundity, and egg size. Artyukhin and
Andronov {1990} described spawning runs of the Asian GS (considered the same species A.
medirostris Ayres or, as subspecies A. medirostris mikadoi Hilgendorf) in the Tumnin River
{Sakhalin Island) and succeeded in the antificial spawning of two females. However, they provided
no detailed descriptions of early GS development.

Stress negatively impacts the health, growth and reproductive success of fish. Volume I of the
ERPP, February 1999, Vision for Green Sturgeon (p. 204) states that "Reducing stressors is a
component of restoring white and green sturgeon populations.” Before we can reduce stressors
and their effects, we must understand the GS' stress response (e.g., to temperature changes, low
water quality). These responses have never been studied and we have no kmowledge regarding
which natural or culture cenditions 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 reproductive success of adult GS, resulting
in decreased numbers of fertile eggs and young, and, in some cases, may account for unexplained
failure of populations to reproduce normally. However, studies to test this hypothesis are not
possible until a fiundamental understanding of the GS' stress response is developed.

Regarding identification of GS populations, the two primary advantages of AFLP's include the
ability to randomly screen a large proportion of the genome and repeatability, thus scanning far
more of the genome per unit of effort and cost than any other molecular genetic approach currently
available. Qur coordinated approach will significantly assist im S restoration, a specific ERPP
objective (Vol. 1, February 1999, Green Sturgeon, pp. 203-206; Vol. 2, February 1999,
Sacramento-San Joaquin Delta Ecological Management Zone Vision, pp. 82, Vol. 2, February
19909, Suisun Marsh/North 8an Francisco Bay Ecolegical Management Zone Vision, pp. 137; Vol.
2, February 1999, Sacramento River Ecological Management Zone Vision, White Sturgeon and
Green Sturgeon, pp. 174-175; Vol. 2, February 1999, Feather River-Sutter Basin Ecological
Management Zone, Green Sturgeon, p. 290).

Linkages

This proposed Phase 2 work will link with onguoing Phase 1 GS tasks, and with other native fish
and habitat-related work in the Delta and Feather River ccosystems. The ERPP (Vol. 2, February
1999, Sacramenio River Ecological Management Zone Vision, White Sturgeon and Green
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Sturgeon, pp. 174-175) states that the vision for both GS and WS is "to maintain and restore
population distribution and abundance to historical levels." Combined GS Phase 1 and Phase 2
work will complement previous and ongomyg studies at UC Davis, CDFG, and elsewhere on WS
biological requirements, genetic stock identification, habitat requirements, and responses to
stressors (e.g., see Selected Publications, under Applicant Qualifications, below). The ERPP (Vol.
2, p. 174) mentions the success of "the Department of Fish and Game's white sturgeon management
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." Further, the involvement of CDFG
field biologists and their Bay-Delta fish sampling {e.g., Real-Time Monitoring during spring
months, San Francisco Bay-Outflow Study during the March-December period, and the year-
around interval sampling at the John Skinner Fish Facility at the State Water Project) pravides
additional links to ongoing Bay-Delta fish distribution and abundance smdies.

System-Wide Ecosystem Benefits

Because the GS is a native, anadromous sturgeon, it is a conspicuous component of our
Sacramento-San Joaquin Watershed's natural heritage and aguatic ecosystem. As such, a biological
assessment of the species is key to a better understanding of its environmental 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 sturgeon is to achieve
recovery of this California species of special concern and to restore population distribution and
abundance to historical levels. Restoration of this species (will) contribute 1o overall species
richness and diversity and reduce conflict between the need for protection for these species and
other beneficial uses of water in the Bay-Delta." Possible modifications of Sacramento-San Joaquin
Watershed instream flows, thermal regimes, and structures (e.g., diversions) based on GS data
developed in this project will likely benefit the restoration of other native, co-evolved species (e.g.,
WS, chincok salmon, steelhead, splittail), Further, water rcleases to restore G5 spawning and
rearing habitats would also benefit water-dependent riparian zones, seasonally flooded areas, and
their resident animals and plants, including those of special concern,

Compatibility with Non-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 streamflows for attracting adults to spawning areas in rivers and
transporting young to nursery areas.”" I habitat-related, GS restoration efforts include increasing
fresh water flows (e.g., during the spawning and rearing periods), downstream water quality (ie.,
for drinking water) should also irprove. In addition, development of GS captive breeding and
stress physiology information will provide both test animals and laboratory techniques for water
quality-related toxdcological assessments, in the future.

TECHNICAL FEASIBILITY AND TIMING

Our proposed approaches for collecting the biological and ecological information necessary for GS§
recovery will provide the most quantitative information on this 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 analvses described in this proposal have been rigorously scrutinized for
applicability to these GS assessments. These methods have been proven on other fish species (WS,
steclheaq, splittail} at UC Davis and CDFG facilities. There is always a risk in injtiating
assessments (inchiding those involving feeding, growth. reproduction, measurements of stress, and
location of spawning and rearing sites) on "new" specics. However, the facilities and experience of
the UC Davis and CDFG investigators minimize this risk. Fven though the funding for Phase 1 has
just been received at the UC Davis campus (April, 1999), our preliminary efforts with G8 capture,
transport, and holding have been very successful. CDFG's S8an Francisco Bay Cutflow Stady
samples have yielded fourteen GS, which have all been suecessfully transported to UC Davis.
Through a lengthy trial period of offering different natural and prepared dietary items, all of the GS
have survived, and have either maintained or gained body weight.

The Fish Ecophysiology Laboratory (Dr. Cech) has the necessary apparatuses {respirometers) and
instruments {dissolved gas analyzers, video equipment), to successfully provide the Task 1
deliverables {along with the UC Davis Aquaculture and Fisheries Program Facility's tanks and
unchlorinated water). The Fish Reproduction Laboratory (Dr, Doroshov) has the necessary
temperature-controlled flow-through tanks and hatching jars for egg and larval rearing, and
photomicrography equipment for quantification of developmental rates and processes. The Fich
Endocrinology Laboratory (Dr. Moberg) has the radioimmunoassay and chromatography
equipment necessary to assay GS hormone concentrations. The Genomic Variation Laboratory
(Dr. May) has acrylamide gel and other equipment (ncluding a fluorimager) to conduct the
molecular genetic studies. CDFG Bay-Deita Laboratory {R. Schaffter and D. Kohlhorst) has the
necessary sampling and monitoring equipment for the GS field studies. All necessary collecting
permits (CDFG- Scientific Collecting Permits #301001-02, #3801039-04) and cooperative
arrangements (USFWS, Yurok Tribe) are currently in place. Animal care and use protocols (UC
Davis Protocols #8311 and #8380) have also been approved by the UC Davis Animal Care and Use
Committee which regularly monitors all animal facilities and experiments,

The technical feasibility of GS' captive breeding is greatly enhanced by our experience in breeding
white sturgeon (Van Eenennaam et al. 1996} and knowledge of the endocrine and envirenmental
control of sturgeon reproduction {Moberg and Doroshov, 1996). The risk factors are associated
with the capture of broodfish in a proper stage of gonadal maturity and potential effects of
transportation stress on reproductive performance. Potential effects of these factors will be
minimized by using an improved-design transport tank and, potentialty, GS spawning at the capture
site so that fertilized eggs, instead of broodfish, are transported. Finally, the UC Davis Statistical
Laboratory provides pre- and post-experimental statistical consulting and data analysis services,
Timing of the proposed work is critical because of the high priority status of GS (Priority Group I)
work, and the Tinkage of Phase 1 and Phase 2 activities. The proposed Phase 2 start date is
immediately after the completion of Phase 1.

MONITORING AND DATA COLLECTION METHODOLOGY
Biological/Ecological Objectives
Task 1. Determine juvenile GS food and oxygen requirements at different environmental

temperatures.
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Task 2. Determine temperature-related requirements for GS embryo and larval growth and
development.

Task 3. Determine potential environmental stressors’ effects on G8' reproductive functioning and
well being.

Task 4. Determine the degree of reproductive isolation between Sacramento-San Joaquin
Watershed GS and those from the Klamath and Rogue Watersheds.

Task 5. Determine GS spawning site suitability and environmental requirements for specific life
stages in the Feather River, and provide GS adults, sub-adulis, larvae and eggs tissue, and live
specimens from the Sacramento system to UC Davis scientists conducting the studies outlimed in
the first four objectives. ‘

Monitoring Parameters and Data Collection Approach

The specific monitoring and data collection approaches for Tasks ! through 5 are summarized m
Table 1, including biological assessment questions to be evaluated, monitoring parameters, data
collection and evaluation approaches, and data priorities. Data from the CDFG field efforts with
the Feather River fish, temperature, and flow sampling activities (Task 5) will be compared with
data from other GS-relevant monitoring programs (e.g., Real-Time Monitoring during spring
months, San Francisco Bay-Outflow Study during the March-December peried, and the year-
around interval sampling at the John Skinner Fish Facility 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 analyses,
and quality assurance procedures, for Tasks 1 throngh 3 are summarized in Table 2. On-going
project results will be presented in quarterly reports, and a final CALFED report will be prepared at
the canclusion 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 involve blind reviews of project-derived mpnuscripts submitted to professional joumnals.

Wide dissemination of project data and findings will result from presentations at local, regional, and
national workshops and meetings, submission of CALFED quarterly and final reports, subsmission
of IEP Newsletter articles, and submission of manuscripts to peer-reviewed professional journals.

LOCAL INVOLVEMENT

The Yolo and Sutter Counties Planning Departmments and Baards of Supervisors have been notificd
of our intention to conduct the proposed assessment. Copies of these letters are attached.

The proposed project has the support of USFWS (Paul Zedonis, Jay Glase) and Yurok Tribal
Fisheries biologists ( Troy Fletcher, Rose Bond, Desma Williams, Dave Hillemeier). UC Davis
biologists met with these groups on 1/21/99 in Weaverville.

Third Party lmpacts:
Positive potential third party impacts resulting from this project include enhanced sport and native
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Californian fisheries resulting from irproved fish populations. California sturgeon farmers may
benefit from new data and technology resulting from the proposed GS captive breeding and rearing,
environmental requirements, and stress minimization efforts. Also, California water consumers may
benefit through restoration of a native, CALFED priority species, obviating its potential listing as a
threatened or endangered species and restricting future water management options. Califormia
water consumers may also benefit indirectly through improved water quality resulting from
potential project-derived changes in Sacramento Watershed flow regimes. Potential negative third
paity impacts may include reductions of exotic gamefish populations because of altered flow and
temperature conditions. Also, potential listing {e.g., as a threatened or endangered species) of the
GS8 may impact WS management because of incidental take of GS during WS fishing,

COST
#. Total Budget

Total Phase 2 funding requested from CALFED is $15%,000 - 205,013, This amount (Tables 3, 4)
inchudes funds for salaries and bencfits of personnel {partial support of three graduate students, four
undergraduate assistants, staff research associate, CDFG biologist, and associate research scientist),
student fee remissions, equipment, supplies/expenses, travel, and overhead (@10% [State] or 46%
[Federal] of non-student fee remissions and non-equipment costs for TJC Davis), The 46% Federal
overhead rate is negotiated by the UC Regents in consultation with Federal granting agencies. The
graduate srudent research assistants and undergraduate smudent agsistants will assist i all aspects of
the field and laboratory work, and the other staff will conduet the assessments and supervise/train
the student assistants. Investigator B.P. May will require two months salary/benefits support.
Student fee remissions are required in all UC Davis grants and contracts incorporating graduate
student research assistants. Equipment needs include a thermocyeler (polymerase chain reaction
instrument to amplify regions of interest, such as microsatellite DNA, @$35,000) for Phase 2.
Miscellaneous and other direct costs include supplies, expenses, and travel expenditures. Supplies
and expenses include physiclogical measurements supplies, water and feed costs, egg and larval
aquaculture systems supplies, histological supplies, film and developing supplies, steroid anatyses
supplies, molecular bivlegy supplies, chemicals and reagents, and field sampling supplies. Travel
costs are for truck/car rental and mileage for round trips to the Delea, Feather River, Sacramento
River, Klamath River (with hotel and per diem costs) and to workshops/meetings to present/discuss
results and implementation. "Leveraged" support (348,276 for Phase 2) is calculated from the 5%
time commitment (salaries + benefits) of the faculty investigators for the project and the
approximate $30,000 in kind suppert by using CDFG personnel and vessels conducting white
sturgeon (WS) research finded by Federal Sport Fisheries Restoration Funds and matching state
funds for 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-April: {Initiation of CALFED Phase 2 fanding) Initiate metabolism experiments; begin
collection of gonadal samples (feld trips to Delta); begin adult stress response experiments; and,
begin collecting genotypic data for population samples for molecular methods developed in Phase
2, begin Feather River temperature and flow data collection, and sampling for GS eggs and larvae;
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and prepare first CALFED quarterly report.

May-Tune: Initiate food consumption and growth experiments; continue metabolism experiments,
capture of broodfish, gonad sample processing, hatchery spawning, and experimental observations
on early development; continue stress response measurements on adult GS and start measurements
on larval GS; continue collecting genotypic data; continued collection of Feather River temperature
and flow data and sampling for GS eggs and larvae; and prepare second CALFED quarterly report.

July-September: Continue metabolism experiments; analyze food consumption, growth data;
continue rearing of larvae and juveniles with observations on growth, development, and survival;
continue measurements of adult and larval GS stress responses; analyze population genetic data;
analyze Feather River flow, temperature, and GS distribution data; and 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 response data; complete analyses of GS
reproductive isolation data; complete analyses of Feather River field data; and prepare CALFED
final (includes fourth quarter activities) report.

COST-SHARING
See Table 4.

APPLICANT QUALIFICATIONS

JOSEFPH J. CECH, JR.
EDUCATION
B.8. U. Wisconsin, Madison, 1966 (Zoology); M.A., 1970 & Ph.D., U. Texas, Austin, 1973
{Zoology)
CURRENT POSITION
Professor of Fisheries Biology, UC Davis
TWO SELECTED PUBLICATIONS
1.. Crocker, C.E. and 1.7. Cech, Ir. 1997, Effects of environmental hypoxia on oxygen
consumption rate and swimming activity in juvenile white sturgeon, deipenser transmontanus, in
relation to temperature and Tife intervals. Env, Biol, Fish. 50:383-389. 2. Crocker, C.E. and J.J.
Cech, Jr. 1998, Effects of hypercapnia on blood-gas and acid-base status in the white sturgeon,
Acipenser transmontanus. J. Comp. Physiol. B168:50-60.

SERGE L. DOROSHOV
EDUCATION '
B.5. & M.5, (Zoology): U. Moscow, Russia, 1959; Ph.D. (Biology): Institute of Oceanology,
Academy of Science, Russia, 1967.
CURRENT POSITION
Professor, Dept. Animal Science, UC Davis.
TWO SELECTED PUBLICATIONS
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1. Chapman, F.A., J.P. Van Eenennaam, and $.I. Doroshov, 1996. The reproductive condition of
white sturgeon, Acipenser transmontanus, in San Francisco Bay, California. Fish. Bull. 94:628-634.
2. Doroshov, 8.1, G.P. Moberg and J.P. Van Eenennaam. 1997. Observations on the reproductive
cycle of cultured white sturgeon, Acipenser fransmonifanus. Env. Biol. Fish. 48:265-278,

BERNARD (BERNIE) PAUL MAY
EDUCATION
B.S. 1973 {Molecular Biclogy) & M.S. U. Washington, 1975 (Fisheries); Ph.D. Pennsylvania State
U. 1980 (Genetics).
CURRENT POSITIONS
Associate Research Biclogist IV and Director, Genomic Variation Laboratory, Dept. Animal
Science, UC Davis (75%); 1988-Present Senior Research Associate and Director, CLEEG,
Department of Natural Resources, Cornell U. (25%).
TWO SELECTED PUBLICATIONS
1. May, B., C.C. Krueger, and H L. Kincaid. 1997, Genetic variation at microsatellite loci in
sturgeon: primer sequence homology in 4cipenser and Scaphirhynchus. Can. 1. Fish. Aquat. Sci.
54: 1542-1547. 2. May, B. 1998, Starch gel electrophoresis of allozymes. Tn: Malecular Genetic
Analysis of Populations: A Practical Approach. 2™ Ed. AR Hoelzel, ed. Oxford Univ. Press.

GARY P. MOBERG
EDUCATION
B.A. Monmouth College, 1963 (Biology}; M.S. U. Iilinuis, 1965 (Physiology); Ph.D. U. Hllinois
{Physiology}; Postdoctoral Fellow, UC 8an Francisco 1970 (Neuroendocrinology)
CURRENT POSITIONS
Professor of Animal Science and Professor of Animal Physiology/Neurobiology, Physiology, and
Behavior, UC Davis; Director of Aquaculture and Fisheries Program, UC Davis; Associate Dean
for Animal Biology, College of Agricultural and Environmental Science, UC Davis.
TWO SELECTED PUBLICATIONS
1. Pavlick, Raymond J. Jr. and Gary P. Moberg. 1997. The effect of chronic testosterone
administration on sturgeon gonadotropins in juvenile and pre-vitellogenic white sturgeon (Acipertser
transmontcnus). Gen.Comp. Fndoer, 105:218-227. 2. Faulkner, Iwalani N. and Gary P, Moberg.
1997. Effects of shott lerm management stress on the ability of GnRHa to induce gonadotropin
secretion in male white sturgeon, Acipenser fransmontanus. Aquaculture. 159:159-168.

RAYMOND G. SCHAFFTER
EDUCATION
B.S. U. Floride, Gainesville, 1965 (Zoology); M.8. U. Florida, Gainesville, 1968 (Botany).
CURRENT POSITION
Biologist, California Dept. Fish and Game.
TWO SELECTED PUBLICATIONS

1. Schaffter, R. (. 1997. White sturgeon spawning migrations and location of spawning habitat in the

Sacramento River, Calif, Fish Game 83:1-20. 2. Schaffter, R. G. 1997. Growth of white catfish in
California's Sacramento-San Joaquin Delta. Calif. Fish Game 84:57-67.

DAVID W, KOHLHORST
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EDUCATION

B.8. U. Wyoming, Laramie, 1966 (Wildlife Conservation and Biology), M.A. UC Davis, 1970
{Zoology)

CURRENT POSITION

Senior Biologist (Specialist), California Dept. Fish and Game.

TWO SELECTED PUBLICATIONS

1. Kohlhorst, D.W., L.W. Miller, and J.J. Orsi. 1980. Age and growth of white sturgeon collected in
the Sacramento-San Joaquin Estuary, California, 1965-1970 and 1973-1976. Calif, Fish Game 66:83-
95, 2, Kohlhorst, D.W., L.W. Botsford, 1.5, Brennan, and G. M, Cailliet. 1991. Aspects of the structure
and dynamics of an exploited central California population of white sturgeon (Aeipenser
transmontanus). Pages 277-292 in: P. Willoit, editor. Acipenser: First Intemational Symp. on the
Sturgeon. CEMAGREF, Bordeaux, France,

Compliance with Standard Terms and Conditions:

The University of California, Davis, and the California Department of Fish and Game are public
organizations of the State of California. Both organizations comply with the standard terms and
conditions of non-discrimination and non-collusion. There are no conflicts of interest.
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Table 1. Summary of Monitoring Parameters and Data Cellection Approach.

Hypothesis / Question to
be Evaluatzd

Monitoring Parameter(s)
and Data Collection
Approach

Data Evaluation
Approach

Comments / Data Priority]

Task 1 - Juvenile GS Food Consumption, Growth, and Respiratory Metabolism

‘What are the growth rates, feod [Regression analysis, Bioenergetic variables

temperature effects on  [consumption rates, analysis of variance, reveal how GS allocate

GS growth, food, and  joxygen consumption comparison between food energy to body

loxygen consumplion rates treatments and with data [maintenance and growih

rates? on other sturgeon at different temperatures
species

Task 2 - GS Caplive Bree

ding, Culturg, and Characterization of Early Developmental Stages

t are the effects of  [spawning success, Comparigon between  |Data will revesl optimal]
tethperature on the ffecundity, embryo and  [femperature reatments  [temaperature  conditio
and development [larval development rates, |and with WS data; for larval and juvenile
of GS embryos and larval survival and photomicrography and  [grewth and development
larvas? jgrowth regression analysis

Task 3 - GS Responses to Stressors

for GS spawning? What
temperature and flow
conditions are necessary
for GS spawnimg?

sampling by larval nets.

[What are larval and adult finterrenal and ponadal  |Regression analysis, Hormone concentrations
G’ stress responses o [sleroid concentrations  |analysis of variance, will indicate stress
temaperature and adults & larvae), comparison betwesn responses aznd gonadal
sitnulated handling? growth and body treatments and with data [steroids will suggest
cotnposition {larvaz) on other sturgeon effect of stress on
species reproduction; body
weipht and composition
will indicate stress on
the larvae
Task 4 - Sacramento-San Joaquin Dejta GS Stock Identification
What is the degree of|microsatellites and{Codominant Results will determine
roductive  isolation |amplified fragment length |microsatellite and AFLP |degree of reproductive
etween Delta, Klamath[polymorphisms (AFLP) [band presence / absence |isolation of Delta GS
Basin, and Rogue River data will be analyzed for [from Oregon
(G5 populations? {genetic differences
Task 5 - Determination of Sturgeon Spawning Habitats and Environmental Conditions
What areas of the Epg sampling by artificial[Evaluation of Need temperaturz-
eather River are used  fsubstrate  and  larval|temperature and flow  |development timing and

conditions at time of
spawning

species  determination,
probably by microsatellite]
or AFPL approach.
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Table 2. Summary of Data Evaluation Approach. Page 1 of 2

Task # ExPuflmm' Samplea Data Synthag.s and Personnal | Refs.
Title Analysig
Hundlmg / Analytical .
Type Number Fraquency | Preservation / . Quality Assurance
Techniques
Stompe
1 mjwcui]e GS  |oumber of petlets fed, {(15 eash) 3 twioe daily ounts recorded on. JANOVA regular ealibetion of conatption rates in (g 3 Myrick and
food consumption  frumber of racovered [meastwcmenda per paper and on electronic anabytival balanoes; {Toodiankiday) caleulated from [Cech 1956
pellels [tiraatment X 3 medis replication of experiments; | total nvmber of pellets fed -
temperaturs herd copies of all data recovered palleis
e rtments ahoots
T 30djmemile 35 Jimitial and bnal (450 eawle} 30 sk |twice (day 0,  pwveights aod lengths | JANCVA, regression. |egular calibration of specilic growth rales caloulated 36 |Buosacker ctal]
LR weights, stuxlard per tank X 5§ ranks | day 30) recordad on paper and | anblysis analytical balances; from weight dala; Length-woigh! 1990.
Jength, fork longth,  Jper treatment X 3 on electronic media licadion: of experi lalionships detenmined (rom
nlal length temrperature [bard copies of all data Leggth and weight data
[treatments shoete
T |jwvenile (5 nitie] and final (30 cach) 10 fish  [omes initial and fimal oaygen | ARGV A pli ol cxperincnts; | (xyon coldwption ratss 2 [Cech 1990
rospisatory pxygen eoatents, ish [per eatment X 3 vonfems recarded en calibeation of balanves xnd Jealoulsted Tom sopgen content
metabolien weight, SE, FL, TL  jiemperature peper and clsctronic |dissatved gan meters with |data snd nommalized for fish aize
trealtnenta media N1ST-iraccable standards; | (masa)
2 bard copees of atl
complketed dua sheeiz.
2 terpenature effects | phatoinicrogrphs,  [(15 each), 10 daily photomicsographs ANOVA; lication of embryn devel {ineludi 2 Wy <t al.
o, G5 embryn and |fixed specimens devslopmental digitized md siered oo |andlysis; messunements | calibration of mstruments | nbowicnalitiss and moctality] witl 1935; Detlaff’
farval dovelnpment scaes, 4 Lclectronio medis; veing Adobe Phetashop | mith NIST -recosbl bo monitarsd; faval el 1593
. temperature |sareplea preserved in atandartk; 2 hard copies of | massiremenis and weights wall
eatments bl fered fonmalin- a1l complotzd data sheett. {yield tomp efftots on
ethatio] larval growih
3 (S respunsed to interenal and gonwdal| lavac: larvac atce b ot | Rl y plication of expariments; | Larvae: weights and body 3 [Faultmer and
strcssors stetoid hormone 20freatmend x 10 {enoh; adultzd  |will be recorded on valibwation of 1 position; b [Moberg 1997,
conuentrations time periods; timss (0, L4, |peper and electronic with NIST=traceable vouwenirations; adulie: hormone Mobery 1994
adults; Bitrealment |atd 24 hrs) media standarde; 3 hard aopian of | noncendrations.
group x 3 all complobed data gheots.
treabmenty
4 S Stock |ictossteMite and 140 individeale Irom |onve gel images andd. [Gemetic data analysis [ replication of experinats; |H-W oquilibeiura, 2 May el al.
ideniithalivn AFLP DNA sach pepulation. gonotypie data recorded Iprogrents calibeation of inctmments | beterozygositias, yllale 1997; Voz el
techniques an paper and electroniv with NIST- B G ' d geneti 2l 1993
media stunderds; 2 hatd copica of |similarities
all completed data sheats.
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Table 3a. Cost Breakdown of Funding Requested from the CALFED Program.

Task Direct | Direct |Servic e|Material and| Misceltancous and Overhead and Total Cost
Labor [ Salary [Contracts |Acquisition| other Direct Costs Indirect Costs
Houts and Costs
Benefits
Supplies |Siudent Fee| State @) [Federal|State ederal
and  [Remission | 10% |@ 46%
Expenses
Task 1 1056 15509 0 0 2000 4468 2361 10860 {30438 | 38937
Task 2 2112 30560 ] 9350 4468 3541 18359 | 483469 { 62737
Task 3 1056 15609 0 0 q000 4468 2361 10860 | 30438 | 38937
Task 4 1408 32919 0 5000 6600 0 3952 18179 | 48471 i 62698
Task 5 Already Funded by CALFED during 1998-1999 (DWR Agr t Mo, BR1738)
Project 79 1168 0 0 0 v} 117 537 1284 1705
Management
Task
L Taotal 3711 83865 [i] 5000 31950 13404 12781 58795 1159000 | 205013

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

Task Quarterty Quarterly Quarterly Quarterly Quarterly Total Budget
Budget Oct- | Budget Jan- | Budget Ape- [Budget Jul-Sep| Budget Oct-
Dec 99 Mar 00 Jun 00 00 Dec 00
State [Federal [State |Federal |State |Federal [State [Federal [State [Federal [State  |Federal
[Task 1 6088] 7787 6088; 7737| 6088] 7787) 6083| 7737 6088} 7787| 30438| 318937
Task 2 2674) 12347| 9674 12547) 9674| 12547| 9674 12547) 9674 12547 48369 62737
Task 3 6088 7787| 6088 7787| 6088] 7787( 60B8| 7787 &088| 7787 30438] 38937
Task 4 9694] 12540) 9694] 125401 0694 12540] Y694} 12540] 9694| 12540] 48471| 62698
[Task 5 Alresady funded by CALFED (DWR. Agreement No. B81738)
Project 256.8 341} 256.8 341| 256.8 41| 256 8 341 256 8 34 1284 1705
Managenent
Task
otal 30R0Q) 40003130800) 400031308001 40003|30800{ 40003(30800] 40003 159000( 205013

Table 4. Total {including "Leveraged”) Funding for the Project,

Source of Funding Amount
University of Califomia, Davis (matching finds 18276
California Department of Fish & Game (in kind) 30000

CALFED (requested)

159,000/ 205,013

Total

207,276/ 253,289
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U5, Department of the Interior

Certifications Regarding Debarment, Suspension and
Other Responsibility Matters, Drug-Free Workplace
Requirements and Lobbying

Persens signing this form should refar 1o the regulations
referenced below far complete instructions:

Certification Ragarding Debarment, Suspension, and Other
Respansibility Matters - Primary Covered Transactions - The
prospective primary participant further agrees by
submittitig this proposal that it will include the clause
titled, "Certification Regarding Debarment, Suspension,
Ineligibitity and Voluntary Exclusion - Lower Tler Coverad
Transaction,” provided by the department. or agency
entering into  this covered transaction, without
modification, in a1l lower tiar covered transactions and in
all solicitations for lower tier coverad transactions. See
below for language lo be used; use this form for certification
and sign; or use Department of the Intesior Form 1954 {Di-
1954). (See Appandix A of Subpart D of 43 CFR Part 12.)

Certification Regarding Debarment, Suspension, Ineligibility
and Voluntary Exclusion - Lower Tier Cavered Transaclions -
(See Appendix B of Subpart D of 43 CFR Pait 12)

Cearlification Ragarding Drug-Free Workplace Requirements -

Allernate 1. (Granlees Clher Than Individuals) and Alternate
Il. (Grantees Who are Individuals) - (See Appendix G of
Subpant D of 43 CFR Part 12}

Signature on this form provides for compliance wilh
cerlification requirements under 43 CFR Parts 12 and 18. The
certifications shal! be treated as a material representation of
fact upon which refiance will be placed when the Department
of the Interior determines ta award lhe covered transaclion,
granl, cooperative agreement or loan.

PART A: Certification Regarding Debarment, Suspension, and Other Responsibility Matters -

Primary Covered Transactions

CHECK__IF THIS CERTIFICATION IS5 FOR A PRIMARY COVERED TRANSACTION ANC (S ARPLICABLE.

(1) The prospective primary participant ¢ariifies to the best of #ts knowledge and belief, that it and its principals:

(a)  Are not presently debarred, suspended, proposed for debarment, declared ineligible. or valuntarily excluded fram
covered lransaclions by any Federal department or agency:

{b) Hava notwithin a three-yvear period preceding this proposal been convicted of or had a civil judgment rendered against
them for commission of fraud or a criminal offense in connection with obtaining, attempling to obtain, or performing

a public [Federal, Siate or local)} transaction or contract under a public transaction: violation of Federal or State
anlilrust statutes or commission of embezzlsment, theft, forgery, bribery, falsification of deslruction of records, making

false slalements, or receiving slolen property;

()  Are not presenlly indicted for or otherwise criminally ar civilly charged by a governmental entity (Federal, State or

iocal} with commission of any of the affenses enumeraled in paragraph (1)(b) of this cerification; and

{d) Have nol within a thiee-year period precading this application/propasal had one or more public transactions (Federal.

State or local} terminated for cause or default.

(2) Whaere the prospective primary participant is unable 1o certify to any of the statements in this cerification, such proscective

participant shall attach an explanation 1o this proposal.

PART B: Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusfon -

Lower Tier Covered Transactions

CHECK__IF THIS CERTIFICATION IS FOR A LOWER TIER COVERED TRANSACTION AND 15 APPLICABLE

(1} The praspective lower tier parlicipant certifies, by submission of (his propaosal, that neilher i nos is principals is preseantly
debarred, suspended, proposed for debarment, declargd ineligible, or volunlarily exchudes from participation in

Iransaction by any Federal department or agency.

{2) Whera the prospective lower tier participant is unable to certify o any of the slatements in this canification, such pf

participant shall altach an explanation to this proposat
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PART C: Certification Regarding Drug-Free Wdrkplace Requirermrents

CHECK__ ¥ THIS CERTIFICATION IS FOR AN APPLICANT WHO IS NOT AN INDIVIDUAL

Allecnate | {Grantees Other Than |ndividuals)
A. The granlee cedifies that it will or conlinue fo pravide a drug-free workplace by

(a)  Publishing a statement notifying employeaes that the unlawful manufacture, distribution, dispensing, possession, or use
of a controlled substance is prohibited in the grantee's workplace and spacifying the actions that will be taken against
employees for violation of such prohibition;

{b} Establishing an ongoing drug-free awareness program to inform employees about—
(1} The dangers of drug abuse in the workplace;
(2} The grantee’s policy of maintaining a drug-free warkplace;
{3) Any available drug counseling, rehabiltation, and employee assistance programs; and
(4} The penaities thal may be imposed upon employees for drug abuse violations occurring in the workplace:

{c) Making it a requirement thal each empfoyee lo be engaged in the performance of the grant be given a copy of the
statement required by paragraph {a};

(d)  Notifying the employee in the stalemenl required by paragraph () that, as a condrlion of employment under the grant,
the employee will —
(1) Abide by Lhe terms of the statement; and
(2) Notify the employer in writing of his or her conviction for a violation of a criminal drug statute occurring in the
woarkplace no later than five calendar days after such conviction;

(e}  Moflifying the agency in writing, within ten calendar days afler receiving nolice under subparagraph (d)(2) from an
employee of olherwise receiving actual notice of such conviction. Employers ol convicted employees must provide
notice, including posilion title, to every grant officer on whose grant activity ihe convicled employee was working,
unless Ihe Federal agency has designated a central point for the receaipt of such notices. Notice shall include the
identification numbers(s) of each affected grant;

N Taking one of the following actions, within 30 calendar days of receiving netice under subparagraph {d)(2), with
respect to any employee who is so convicted -
{1} Taking appropriate personne! action against such an employea, up lo and including tarmination, consistent with
the requirements of the Rehabilitation Act of 1973, as amanded; ar
{2) Requiring such employee to participate satisfactarily in a drug abuse assistance or rehabilitation program
approved for such purposes by a Federal, Stats, or local health, law enforcament, or elher appropriate agency:

() Making a good fzith effort to continue ta maintain a drug-free workplaca tarough implementation of paragraphs (a}
(b). (e}, (d), (&) and ().

B. The grantee may insert in the space provided below the site(s far the performance of work done in connection with the
specific grant:

.Place of Performance {Street address, city, county. state, zip code)

Department of Wildlife, Fish, & Conservation Biology, University of
CaliTornia, OUne Shi&lds AVE., Davis, CA 9061H

Check if there are workplaces on fle that are not idertifed here.

PART : Certification Regarding Drug-Free Workplaca Requtrements

CHECK__IF THIS CERTIFICATION (S FOR AN ABBLICANT WHO IE 54 INDIVIOUIAL,

.

Allernale 1l {Grantees Who Are Individuals)

(a)  The grantee certifies thal, as 8 condilicr of the gran!, ha or she wik nal ergage in the unlawful manufacture,
distributian, aispensing, possession, or use of a controlied substance in conducting any activity wilh he grant;

(o) ! convicted af a criminal drug offense reswtting from a vielation occurring during the conduct of any grant activity, he
or she will report the conviction, in wrhng, within 10 calendar days of the conviction, 1o the gran! officer or other
designee, unless the Faderal agency desgnates a central point for the receinl of such notices. YWhen nalice is made
-to such a cantral foint, It shall include e dentfication namber(s) of eacr aHaclec grant
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PART E: Certification Regarding Lobbying
Certification for Contracts, Grants, Loans and Caoperative Agreaments

CHECK__IF CERTIFIGATION 18 FOR THE AWARD OF ANY OF THE FOLLOWING AND
THE AMOUNT EXCEEDS $100,000: A FEDERAL GRANT OR COQPERATIVE AGREEMENT,
SUBCONTRACT, OR SUBGRANT UNDER THE GRANT OR COOFERATIVE AGREEMENT.

CHECK__IF CERTIFICATION IS FOR THE AWARD OF A FEDERAL
LOAN EXTEEDING THE AMOUNT OF $150.000, OR A SUBGRANT OR
SUBCONTRACT EXCEEDING $700,000, UNDER THE [OAN.

The undersigned certifies, to the best of his or her knowledge and belief, that:

(1} Mo Federal apprapriated funds have been paid of will be paid, by or on behall of the undersigned, 1o any person for
influencing cr atlempting to influence an officer or employee of an agency. a Member of Congress, and officer or employee
of Congress, or an employee of a Member of Congress in connection with the awarding af any Federal contract, the making
of any Federal grant, the making of any Federal loan, the entering inlo of any eooperative agreement, and the extension,
continuation, renewal, amendment, or modification of any Federal conlract, grant, loan, or cosperative agreement.

(2

If any funds othar than Federal appropriated funds have been paid or will be paid to any person for influencing or atlempling
to influenca an officer or employee of any agency, a Member of Congress, an officer or employee of Cengress, or an
employee of a Member of Congress in connection with this Federal conlract, grant, loan, or cooperative agreement, lhe
undersigned shall complete and submit Standard Ferm-LLL. *Disclosure Form {v Report Lebbying,” in accordance with s
instructions

(3

The undersignad shall raquire that the language of this certification be included in the award decuments for alf subawards
at all tiers (including subcontracts, subgrants, and contracts under grants, loans, and cooperalive agreements) and that alt
subrecipients shall cerify accordingly.

This certification is a material representation of fact upon which reliance was placed when Lhis transaction was made or entered
into. Submission of this certification is a prerequisile for making or entering into this transaction imposed by Secticn 1352, title
31, U.S. Code. Any person who fails to file the required cerification shall be subject 10 a civit penalty of not less than $10,000
and nol more than $100.000 {or each such failure.

As the autharized cerlifying official, | hereby cenify that the above specified certifications are true.

SIGNATURE/OF\AUTH ZED CERTIFYING OFFICIAL

— Fay Yea

Contracts & Grants Analyst
TYPED NAME AND TITLE

e BT
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OMB Appraval No. 0348-0040

ASSURANCES - NON-CONSTRUCTION PROGRAMS

ublic reporting burden lor this collection of information is estimated to avarage 15 minutas per response, including time for reviewing
istructions, searching existing data sources, gathering and maintaining the dala needed, and completing and reviewing the collection of
formation, Send comments regarding the burden estimate or any other aspect of this cellection of information, including suggestions for

zducing this burden, to the Office of Management and Budget, Paperwark Reduction Project {0348-0040), Washinglen, DC 20503,

JLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET.
3END IT TO THE ADDRESS PROVIDED BY THE SPGNSORING AGENCY.

NQTE: Cenain of these assurances may not be applicable to your project or program. If you have questions, please contact the
awarding agency. Further, certain Federal awarding agencies may require applicants to cerify to additional assurances. If such

5 lhe duly authorized representative of the applicant, | certify thal the applicant:

1.

is the case, ycu will be notified. . -

Has the legal authority to apply for Federal assistance
and tha institutional, managerial and financial capability
(including {unds sufficient to pay the non-Federal share
of project cost) o ensure proper planning, management
and completion of the project described in this
application.

Will give the awarding agency, the Comptroller General
of the United States and, it appropriate, the Slale,

- through any authorized representative, access 1o and

the right to examine all reccrds, books, papers, or
documents related to the award; and will establish a
propar accounting sysiem in accordance with generally
accepted accounting standards or agency directives.

Will establish safeguards to prohibit emplayees from
using their positions for a purpose that constitutes or
presents the appearance of persomal or organizational
conflict of interest, ar personal gain.

Will initiate and complete the work within the applicable
lime frame after receipt of approval of the awarding
agency.

Will comply with the Intergovernmental Parsonne! Act of
1970 {42 U.S.C. §§4728-4763) relating to prescribed
standards for merit sysiems for programs funded under
one of the 19 statutes or regulations specified in
Appendix A of OPM's Standards for a Merit System of
Persannel Administration {5 G F.R. 900, Subpan 7).

Wit comply with all Federal stawtes relating ta
nondiscrimination. These include but are not limited to:
fa) Title VI of the Civil Rights Act of 1964 {P.L. 88-352)
which prohibils discrimination on the basis of race, color
or national origin; (b)Y Title I1X of the Education
Amendments of 1972, gs amended (20 U.5.C. §§1681-
1883, and 1685-1686), which prohibits discrimination on
the basis of sex; (¢} Section 504 of the Rehabilitation

Zrevious Edition Usable

Authorized for Local Reproduction

Act of 1873, as amendea (29 U.5.C. §794), which
prohibits discrimination on the basis of handicaps; (d)
the Age Discrimination Act of 1975, as amanded (42
L1.8.C. B§6101-6107), which prohibits disgrimination
on the basis of age; (e} the Drug Abuse Office and
Treatment Act of 1972 (P.L. 92-255), as amended,
relating to nondiscrimination onh the basis of drug
abuse; {I) the Comprehensive Alcohol Abuse and
Alecholism Prevention, Treatment and Rehabilitation
Act of 1970 (P.L. 91-616), as amended, relating to
nondiscrimination on the basis of alcohol abuse or
alcoholism; (g) §5523 and 527 of the Public Health
Service Act of 1912 (42 U.5.C. §5290 dd-3 and 290 e
3), as amended, relating to confidentiality of aicohol
and drug abuse patient records; (h) Title Vil of the
Civil Rights Act of 1968 (42 U.5.C. §§3601 et seq.), as
amended, relating o nondiscrimination in the sale,
rental or financing of housing; {i) any other
nandiscriminalion provisions in the specific statute(s)
under which application for Faderal assistance is being
made; and, §) the reguirements ot any olher
nondiscrimination statute(sy which may apply to the
application.

Wil comply, or has already complied, with the
requirements of Tites Il and (It of the Unilorm
Refocation Assistance and Real Property Acquisition
Policies Act of 1970 (P.L. 91-648) which provide for
fair and eguitable treatment of persons displaced or
whose properly is acquired as a result of Federal or
federally-assistad programs. These reguirements apply
to all interests in real property acquired for project
purposes regardiess of Federal participation in
purchases.

Wil comply, as applicable, with provisions of the
Hateh At (5 U.S.C. §§1501-1508 and 7324-7328)
which limit the palilical activities of employees whose
cringipal employment activities are funded in whole or
in part with Federal funds.

Standard Form 4248 (Rev. 7-97)
Prescribed by OMB Circular A-102
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1",

Will comply, as ap, icable, with the provision. ¢f the Davis-
Bacon Act (40 U.S.C. §§276a lo 276a-7), the Copeland Act
(40 W.S.C. §276c and 1B U.S.C. §874), and the Contract
Work Hours and Safety Standards Act (40 U S.C. §§327-
333}, regarding labor standards tor federally-assisted
construction subagreemernts.

Will comply, if applicable, with Hood insurance purchasa
requirements of Section 102(a) of the Flood Disaster
Protection Act of 1973 (P.L. 93-234) which requires
racipients in a special flood hazard area to participate in the
program and 1o purchase flood Insurance if the total cost of
insurable construction and acquisition is $10,000 or more.

Will comply with environmental standards which may be
prascribed pursuant to the following: {a} iaslitution of
environmental quality contral measures under the National
Environmental Policy Act of 1966 (P.L. 91-180) and
Execulive Order (EO) 11514, (b} nofification of violating
facifities pursuant ta £0 11738; {c) protection of wetlands
pursuant lo EQ 11890C; {d) evaiuation of flood hazards in
flaodplains in accordance with EQ 11988; (¢) assurance of
project consistency with the approved State management
program developed under the Coasta! Zone Management
Act of 1972 (16 U.5.C. §§1451 et seq.): (N conformily of
Federal actions to State {Clean Air) Implementation Plans
under Secticn 176(c)} ol the Clean Air Act of 1985, as
amended (42 U.S.C. §§7401 et seq.) (g) protection of
underground sources of drinking water under the Sate
Drinking Waler Act of 1974, as amended (P.L. 93-523).
and, (h) protechon of endangered species under ihe
Endangered Species Act of 1873, as amended (P.L. 93-
205).

12.

14,

15.

16.

17.

18

Will comply with the Wild and Scenic Rivars Act of
1968 (16 U.S.C. §§1271 ot seq.) related to protecting
compenents or polential components of the national
wild and scenic rivers system.

Will assist the awarding agency in assuring compliance
with Section 106 of the National Historic Preservation
Act of 1966, as amended {16 U.5.C. §470), EO 11692
(identification and protection of historic properties), and
the Archaeological and Historic Presarvation Acl of
1974 (16 U.5.C. §§469a-1 et seq.).

Will comptly with P.l.. 82-348 regarding the ptotection of
human subjecis involved in research, development, and
related activities supported by this award of assistance.

Will comply with the Laboratory Animal Welfare Act of
1966 (P.L. B9-544, as amended, 7 U.5.C. §§2131 et
seq.} pertaining to the care, handling, and treatment of
warm biogded animals held for research, teaching, or
other aclivities supported by this award of assislance.

Will comply with the Lead-Based Painl Poiscning
Pravention Acl (42 U.S.C. §§4B01 el seq.) which
prohibits the use of lead-based paint in construction or
rehabilation of residence structures.

Will cause to be performed the required financial and
compliance audits in accordance wilh the Single Audit
At Amendments of 1596 and OMB Circular No. A-1233,
"Audits of Siales, Logal Governmenls, and Non-Prefit
Organizations.”

Will comply with all applicable requirements of all other
Federal laws, execulive orders, regulalions, and policies
governing this program.

SIGNATURE OF AUTHORIZED CERTIFYING SFFICIAL

TITLE

Fay Yee
Contracts & Granls Analyst

APPLICANT ORGANIZATION[__ 5> 5

C REQENTS OF THE UNWERSITY
e OF CALFORNIA

DATE SUBMITTED
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OMB Approval No, 03465-0044

BUDGET INFORMATION - Non-Construction Programs

G B
" Grant Progm - talg of Federal timated Unobligated Funds New or Revised Budget
i sfic Assistan
uFrL::ttrl\zntv Dome o Federal Non-Federal Federal Non-Federal Total
) (b} (e) (d) ® U ©)
1. Task 1 UCD Fish Physiology - $ $ 38,937 5 §$38,837
2. Task 2 UCDO Fish Repreduction 62,737 1] 62,737
3. UCD Fish Endocrinology 33,937 4] 38,937
4a, Task 4 UCD Fish Genetics 57598 0 57,688
4dp. Task 5 COF G Bay Delta-Sturgeon Q 0 Q
4c. Task 6 Project Management 1,705 0 1,705
s. 50 §0 $200,014 $0 $200,014
Tetals
S o L6 E e i
. . GRANT PROGRAM, FUNCTION OR ACTIVITY Total
6. Object Class Categories M @ 5 ) {5} S (5)
a Personnel §15,024 $27,694 $15,024 (§25.367 |30 $1,148 [$84,757
b. Fringe Benefits 585 2,866 585 7052 o 20 11,108
<. Travel 2,000 1,350 2000 |600 0 0 5,850
d. Equipment o 1) a 5,000 4] 1] 5,000
e, Supolies 6,000 8,000 6000 6000 |0 0 26,000
1. Confractual o @ o o o o 0
g. Construction 0 0 0 0 0 0 0
h. Other 4,468 4,468 4 468 a a 4] 13,404
i. Total Direct Charges (sum of 6a-6h) 28,077 44,378 28,077 [44519 o 1168 [145219
J. Indirect Charges 10,860 18,359 10,860 18,579 Q 537 58,795
k. TOTALS {sum of 6i and &]) $38,937 $62,737 $38937 (%62,698 (§0 $1,705 |$205,014

i

Frevioua Edifion Usable Authorized for Local Reproductlon Standard Form 4244 (Rev. 4-82)
Praacribad by OMB Circular A-102

7. Program Income




9G6r0c0-|

9s5¥020-—

{a) Grant Program (b) Applicant () State (d) Other Sources (e) TOTALS
8, Task 1: UCD Fish Physiclogy $6,002 50 $0 $6,092
8. Task 2! UCD Fish Reproduction 6,002 0 6,002
10. Task 3: UCD Fish Endocrinoclogy 5,092 0 0 6,082
11a. Task 4; UCD Fish Genefics Q
11h, Task 5: COFG Bay-Delta Sturgeon -|30.000
t1c. Task G: Project Management
$18,276 530,000 50 548278
Total for 1st Year 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

13. Federal 5205 014 $51,254 351,254 $51,254 $51,254
14. NonFederal 548,276 $12,069 $12,089 $12,069 $12,069
15. TOTAL (sum of lines 13 and 14) 253,230 63,323 63,323 63,323 63,323

: i EEOTIONE ¥ i 2

() Grant Frogram {by First mcﬁ_w_wmo%u o vmm_ﬂ_wm.sﬂmmi (&) Fourth

16 $ 3 3 5
17
18
19
20. TOTAL (sum of lines 16-19) 5 ] $ $
21. Direct Charges: $146,219 22. Indiract Charges: $58,795

23, Remarks:

Authorized for Local Repraoduction

Standard Form 4244 (Rev, 482) Page 2




UNIVERSITY OF CALIFORNIA, DAVIS

BERKELEY « [AVIS + IRVINE ¢ LDOS ANGELES + RIVERSIDE « 5AN DIEGO + SAN FRAMNCISC.O SANTA BARBARA » SANTA CRUZ

COLLEGE OF AGRICULTURAL AND DEPARTMENT OF WILDLIFE, FISH AND CONSERVATION BIOLOGY

ENVIRONMENTAL SCIENCES ONE SHIELDS AVENUE
AGRICULTURAL EXPERIMENT STATION DAVIS, CALIFORNIA 95616-8751
COOPERATIVE EXTENSION FAX (5300 7524154

April 14, 1999

Yolo County Board of Supervisors

625 Court

Woodland, CA 95695-3448

Dear Sir or Madam,

This letter to inform you that [ have submitted a proposal entitled “Biclogical Assessment of
Green Sturgeon in the Sacramento-San Joaquin Watershed” to the CALFED Ecosystem
Restoration Program. Part of the work described in the proposal will be conducted at the
University of California, Davis, in Yolo County.

Sincerely,

. oe@(.« p_ (‘ML (‘_ )

Joseph J. Cech, Jr.
Professor

ce: CALFED Bay/Delta Program

Il —020457
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UNIVERSITY OF CALIFORNIA, DAVIS

BERKELEY « DAVIS - [RVINE + LOS ANGELES » RIVERSIDE » SAN DIEGO + SAN FRANCISCO SANTA BARBARA + SANTA CRUZ

COLLEGE OF AGRICULTURAL AND
ENVIRCONMENTAL SCIENCES ONE SHIELDS AVENUE

AGRICULTURAL EXPERIMENT STATION Davis, CALIFORNIA 93616-8751

COOPERATIVE EXTENSION FAX (£33 7524154

DEPARTMENT OF WILDLIFE, FISH ANTF CONSERVATION BIOLOGY

April 14, 1999

Yolo County Planming Department
292 W. Beamer
Woodland, CA 95695

Dear Sir or Madam,

This letter to inform you that I have submitted a proposal entitled “Biological Assessment of
Green Sturgeon in the Sacramento-San Joaguin Watershed” to the CALFED Ecosystem
Restoration Program. Part of the work described in the proposal will be conducted at the
University of California, Davis, in Yolo County.

Sincerely,

Coghe ol 0

Joseph 1. Cech, Jr.
Professor

ce: CALFED Bay/Delta Program

I —020458
|-020458



UNIVERSITY OF CALIFORNIA, DAVIS

BERKFLEY = DAVIS + IRVINE » LOS ANGELES + RIVERSIDE » SAN DHEGE « SAN FRANCISCO SANTA BARBARA - SANTA CRUZ

COLLEGE OF AGRICULTURAL AND DEPARTMENT OF WILDLIFE, FISH AND CONSERVATION BIOLOGY
ENVIRONMENTAL SCIENCES ONE SHIELDS AVENUE

AGRICULTURAL EXPERIMENT STATION DAVIS, CALIFORNIA 95614-8751

CODPERATIVE EXTENSION FAX {530) 752-4154

April 14, 1999

Sutter County Board of Supervisors

1160 Civic Center Blvd.

Yuba City, CA 95993-3067

Dear Sir or Madam,

This letter to inform you that I have submitted a proposat entitled “Biological Assessment of
Green Sturgeon in the Sacramento-San Joaquin Watershed™ to the CALFED Ecosystem
Restoration Program. Part of the work described in the proposal will be conducted in Sutter
County.

Sincerely,

@f\csbbgh ool

Joseph I. Cech, Ir.
Professor

cc: CALFED Bay/Delta Program

I —020459
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UNIVERSITY OF CALIFORNIA, DAVIS

BERKELEY - DAVIS - [RVINE » LOS ANGELES » RIVERSIGE » SAN DIEGO + SAN FRANCISCO FANTA, BARBARA + SANTA CRUZ.

COLLEGE OF AGRICULTURAL AND GEPARTMENT OF WILDLIFE. FISH AND CONSERVATION BIOLOGY
ENVIRONMENTAL SCIENCES ONE SHIELDS AVENUE
AGRICULTURAL EXPERIMENT STATICN DaAVIS, CALIFORNIA 95516-8251
COQPERATIVE EXTENSION FAX (5301 7524154
April 14, 1999

Sutter County Planning Department
1201 Civic Center Blvd.
Yuba City, CA 95993-3007

Dear Sir or Madam,

This letter 10 inform you that I have submitied a proposal entitled “Biological Assessment of
Green Sturgeon in the Sacramento-San Joaquin Watershed” to the CALFED Ecosystem
Restoration Program. Part of the work described in the proposal will be conducted in Sutter
County.

Sincerety,

Cogb 1.l 0

Joseph I Cech, Ir.
Professor

cc: CALVED Bay/Della Program

I —020460
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