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O Habital Restoration u Fish Management/Hatche.
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O Sacramento Trib: O Sufsun Marsh and Bay

O San Joaquin River Mainstem O Nonth Bay/South Bay:

O San Joaguin Trib: 0 Landscape (entire Bay- Dc!ta watershed}

M Della:_Enrire Bag-Delts Watershed O Other:

indicale the primary species which the proposal addresses (check all that apply):
San Joaquin and East-side Delta tributaries fall-run chinook salmon

0
0  Winter-run chinook salmon O Spring-run chinock salmon
D Late-fall run chinook satmon 0 Fall-run chinook salmon
¥, Delta smelt 0 Longfin smelt
0 Spliuail O Steethead trout

. D Green sturgeon O Striped basg
0 Migratory birds -0 All chinook species
o N o Al anadromous salmonids -

~Other:.

Spec:fy lhc ER.P strat_ggxc objecuve and target (s) that thc pl‘Q]CCI addresscs !nclude pagc :

2 15 fish basssge and fish Sereens - (pa 7 and 1B h
) The general chi ective Is to: :merove the_ delta exeltosurvival: in.__the BayuDelta

by reducing its predation. R
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?.) The individual signing the form is entitled to submit the application on behalf of the
applicant (1f the applicant is an enlily or organization); and

3.) The person submitting the application has read and understood the conflict of interest and
confidentiality discussion in the PSP (Section 2.4) and waives any and all rights to privacy
and confidentiality of the proposal on behall of the applicam, to the extent as provided in the
Section. '

M. Levent Kavvas

Printed name of applicam

o n
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[-013223



TiTLE PAGE

Tille of project: DEVELOPMENT OGF AN OPTIMAL DESIGN FOR
REDUCING PREDATION ON DELTA SMELT AT A LARGE FISH

SCREEN

Principle Investigator: M. Levent Kavvas, Professor
Diepartment of Civil and Environmental Engineering
University of California, Davis
One Shields Avenuc
Davis, CA 95616
(530) 752-2518, FAX (530) 752-23835, mlkavvas@ucdavis.edu

Type of Organization and Tax Status: State assisted public research and
educational institution

Tax Identification Number: 94-603-6494

Participants/Collaborators in Implementation:

Joseph 3. Cech, Jr., Professor

Department of Wildlife, Fish, and Conservation Biology
University of California, Davis

One Shields Avenue

Davis, CA 95616

(530) 752-3103, FAX (530) 752-4154, jjcech@ucdavis.edu

Cal.ifmjnia Department of Water Resources
California Department of Fish and Game
National Marine Fisheries Services

[-013224



Spa st -7

EXECUTIVE SUMMARY

A. Project Title and Applicant Name

DEVELOPMENT OF AN OPTIMAL DESIGN FOR REDUCING PREDATION ON DELTA
SMELT AT A LARGE FISH SCREEN

Dr. M. Levent Kavvas, UC Davis

Dr. Joseph J. Cech, Jr., UC Davis

B. Project Description and Primary Biological/Ecological Objectives
The objective of this project is to develop and evaluate generic sieving designs for the exclusion of
the tish predators near large fish screens and, for each screen configuration, quantify predator
exclusion, and the passage success, survival, and behavior of deita smelt. This project addresses a
major environmental stressor identified by CALFED, alteration of flows and effects of water
management activities, and associated predation mortality of priority species, such as delta smelt.
The project is specifically designed to quantitatively evaluate the effectiveness of one of CALFED’s
primary mitigation strategies for fish protection, installation of fish screens, and to produce results
which may be implied to improve fish passage and survival at fish screens, including those proposed
under the CALFED alternatives. Specific questions addressed include:

How vulnerable are small Delta fishes, such as delta smelt, to predation?

Can predation rates be reduced if sorting screens are present?

How many of sorting screens are necessary to effectively reduce predation?

What is the optimal configuration of these sorting screens?
Answers to these questions will assist engineers and water managers to make declsmns regarding
screening of diversions and apply adaptive manageinent techniques in water diversions operation
which protect fish and enhance ecosysterm quality. Answers to these questions may also help
achieving the optimal design for the USBER Tracy Fish Facility.

C. Approach/Tasks/Schedule

The approach is to test delta smeit in clear water conditions, to quantitatively observe and track their
movements and responses to the diversion, fish screen, sorting screens, bypass, and predators. These
tesults will then allow us to develop an effective fish screen facility design for reducing predation.
Experiments will be conducted in a large, laboratory-hased flume (see Figure 1.} in which hydraulic
{e.g. flow rate, approach and sweeping velocity) and biological (e.g. number of predators) :
conditions can be controlled and the behavior of the fishes can be closely observed and recorded.

The 21-month project is scheduled in 2 phases. Phase [ (9 months) will include modifications of the
flame, and design, construction and installation of fish sorting screen set along with the standard
fish screen, and preparation of a Quality Assurance Project Plan (QAPP) for biological tests.
Hydraulic and biological tests will be conducted, and sorting screen structure will be modified as -
necessary during Phase I (12 months).

D. Justification for Project and Funding by CALFED

. y

. Installation of fish screens at water.diversions has been 1df:ntlt" ed by CALFED as an actmty that

_ 'pmwdes direct benefit to fish resources:and the ecosystem. However, predation losses of bypassed
'.ﬁshw may substantlally reduce: anyﬁsh protectwe beneﬁts 1mparted by mstallation of the sereet,
: d o :
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1. Tt addresses guestions and will produce irformation applicable to mitigate problems in the
Sacramento-San Joaguin Delta and river systemn associaled with alteration of flows, effects of
water management activities, and predation mortality of pricrity fish species, key high rank
stressor identified by CALFED.

2. It specilically addresses one of the nine topics identified by CALFED as a priority probler in
the Bay-Delta ecosystem, fish passage and related screen improvements, and has direct
relevance to at least one other topic, fish passage assessment. '

3. 1t will provide information directly applicable to the design and operation of proposed large-
scale diversions outlined in the CALFED long-term plan alternatives.

4. It focuses on the priority specie of delta smelt that are documented to be at high risk from the
stressor.

E. Budget Costs and Third Party Impacts

Total funding requested from CALFED is $788,225 for 1 year and 9 months. This amount includes
funds for equiprent, supplies, and labor for flume modifications, salaries and benefits of personnel,
travel, publication costs, and overhead rate of 46% ~ 48%. Additional support will be prowded by
our funding partners, including UC Davis, DWR and DFG. .

F. Applicant Qualifications

Dr. M. Levent Kavvas is a professor at University of California, Davis. He has been responsihle for
many research projects in the areas of hydraulic and hydrologic engineering, in collaboration with
different stale agencies. He is cuwrrently a principal investigator on the Fish Treadmill study, an
extensive study of the performance and behavior of Delta fishes exposed to 3-D flow fields near
large flat plate fish screens.

Dr. Joseph J, Cech, Ir., is a professor at University of California, Davis, and a well recognized

anthority on physiology and behavior of fishes. He has successfully completed seven state agency

contracts, many with an emphasis on Delta and riverine fishes. He is currently co-principal
investigator on the Fish Treadmill study.

G. Monitoring and Data Evaluation

Project results will be reported in regularty submitted quarterly, annual and final reports. Results
will also be submitted for publication in peer-reviewed scientific journals, presented at interagency
workgroup meetings, and will be available for public review, Biological data collection and
evaluation will be described thoronghly in a Quality Assurance Project Plan prepared by the co-
principal investigator and research staf{ and reviewed and approved by experls from: collaborating
agencies :

H. Local Supporb’Coordmatmn with other ngramleompaubﬂlty with CALFED
Objectives

Maost of the infrastructure and capital equipment required for the studies is already av:ulablc at UCD

Hydraulics Laboratory, UCD Aquatic-Center and UCD Fish Environmental Biology I..aboratory
“Extensive cooperative and collaborative research and funding arrangements exist between the -
L apphcant other UCD reseaxchcrs, and statc agcnmcs (e.8. DWR DFG) This pro_]ect complemzms
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PROJECT DESCRIFTION

1. Introduction

Entrainment, impingement, and predation losses of many small Delta fishes at screened and
unscreened water diversions have contributed te the declines of many resident and Della transient
fishes, including the threatened delta smelt and endangered winter run chinook. Installation of fish
screens has been shown to exclude fishes from diverted water (i.e., reduce entrainment losses of
fishes >5mm in length, IEP Technical Report 37, 1994). However, substantial anecdotal and
experimental evidence suggests that predation on small fishes that are entrained in the flow field at a
fish screen, passing a fish screen, or exiting a fish bypass may be extremely high. In some instances,
particutarly at large diversion facilities such as the Central Valley Project or State Water Project, as
well as those proposed in the CALFED alternatives, predation losses of fishes at fish screens may
nullify any beneficial effects of reduced entrainment losses provided by the fish screen installation.

Understanding the unintended secondary effects of installation of fish screens is essential to the
CALFED mission of ecosystem restoration, enthancing fish populations (including fish doubling
goals mandated by the CVPIA), and developing an effective screen design and operational strategies
for existing and future large-scale water diversions.

The presence of the fish screen increases the structural complexity of the environment, providing an
area where maximum foraging efficiencies and the highest densities of predators could occur. The
fish ate concentrated in the bypass areas and near the end of the screen making them an easy prey
for piscivorous fishes. The speedy transit of fish through the screen will reduce opportunities for
predators. The potential loss of juvenile fish to predation is a sericus consideration in the design and
operation of fish screens. Concentration and stressing of small fish near scrcens and accumulation of
predator fish around screen structures are undesirable effects of the diversion and screening of
water. Conditions ihat increase prey vulnerability or enhance predator opportunities must be
understood in order to develop facilities that minimize fish losses. One way to minimize losses due
to the predation would be to employ the sieving technique. A gradual exclusion of large fish
predators is possible by placing sorting screens with different sizes of openings in-a series one
behind ancther, starting with the coarsest.screen. Small fish are then exposed to the fish screen and
bypassed back into the river.

2. Objective

The objective of the project is to develop and evaluale generic sieving designs for the exclusion of
the predators for delta smelt near large fish screens and, for each screen configuration, guantify
predator exclusion, and the passage success, survival; and behavior of dclta smelt, whlch is one Gf
- the small-size pnonty Deh:a fish species. : : :

. 3. Methods and Appraach
We propose to evaluate different genenc conflguratlons {at the most 4 at the current Ieve,l of _
funding) of these screens under various flow conditions in order to determine the one conﬁguration
that is the most efficient in reducing predation of small Delta fishes near fish screens. For each 5.
conﬁguratlon we will quantitatively evaluate the passage success, survival, and behavioral
- responses of delta smelt, and the effecuveness of the screen conﬁguratlon for separating the lar
-_predamr ﬁsh from smaller fish. Thcse tcsts -
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CALFED alternatives. This approach will enable us to test selected Delta fishes in clear water
conditions, to quantitatively observe and track their movements and responses to the diversion, fish
screen, sorting screens, bypass, and predators.

Flume Apparatus: The flume will be located at the Hydraulics Laboratory behind the existing
Sacramento River model. The flume is 59 ftlong, 12 it wide and 6 L high. It rests on a reinforced
concrete slab of 59 ft long and 40 ft wide, which has sufficient space in order o accommodate the
fish collection facilities. Water will be circulated in the flume using diameter 24" steel pipes and
pumps that are capable of moving 60-90 cubic feet per second of water, Discharge (0 the flume is
controlled using a bypass valve. Water, after entering the control section, flows through a bafile
consisting of expanded metal sheets filled with gravel. The purpoese of the baffle is to effectively
dissipate and minimize the turbulence in the water. Different water depths in the flume channel will
be achieved using a control gate at the downstream end of the flume. Water is collected in the
downstream water storage pool and pumped back through the pipes. A diagram of the proposed
design and experimental setting is given in Figure 1.

Physical models, such as the proposed flume, allow an insight into flow discontinuities, head losses,
effects of submerged screens, operational flexibility and ability to meet velocity criteria under all
possible conditions. Past experience with physical model studies has been that they are often started
too lale to be of full benefit in the planning process. Therefore the infrastructure to support physical
modeling studies necds to be in place prior to initiating detailed structure designs. That is where the
proposed project falls in.

4. Proposed Scope of Work

The proposed project has two major tasks:

Task 1 — Flume and hydraulic structure constructions, flow field studies, and flume hydraulic
control and operation.

Task 2 — Biological experiments and studies of delta fish with various sorting screen and fish screen
configuration under various flow and environmental conditions.

Task 1 includes a) design, construction and modification of the flume and water delivery system

system in order to accommodate various flow conditions found in the Sacramento-San Joaquin

Delta; b) design, construction and installation of the sorting and fish screens, and the associated fish

collectors; ¢) hydraulic control and operation of the flume; d) hydraulic studies of flow velocity

fields in the fiume. .

Task 2 includes a) collection of delta smelt, fish handling, and biclogical experiments under various

configurations (at the most 4) for the set of fish screens for reducing fish predation in the proposed

large scale flume. '

Design/Experimental Protocol: Hydraulic studies will be performed for each different screen

configuration and flow combination. Detailed velocity measurements will be performed to quantify

the flow field in the flume. These measurements will help us gain better understanding of flow .

conditions near the sorting screens and a fish scresn. Measurements will allow us to evaluate the -

angle and position of the screens in order to achieve an optimal design. Biolegical experiments will

be performed for each different screen confi iguration and flow combination, Each experiment with -

the fish will-consist'of an initial pre-test, habituation period durmg which approach flow = 0 /s, and -

a test penod dunng wbxch the water w1ll ﬂow through the. dlversmn at t.hc prcscnbecl tal.e

-013228
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“predators, one to four striped bass (Morone saxatilis, >0.5 kg in weight, final number (¢ be
determined by pilot studies).

Species: While 2 number of small-size Delta and riverine fishes are thought to be adversely affected
by agricultural diversions, priority for these experiments will be delta smelt. Because most of these
fish are available in adequate numbers only during certain seasen, each screen configuration may
not be tested with all species. Other species (e.g., steelhead) may be tested if adequate numbers of
fish are available andfor field data from cooperating agencies suggest these fish are at greater risk

from predation.

*5. Phase and Schedule
The proposed project consists of two phases:

Phase 1 { duration: 9 months)
©10/1/1999 Funding begins ‘

' Final design modifications for the flume and water dellvery system, acquisition
of equipment and materials, modification of the flume and water delivery system,
testing of the flume
Design, construction, installation, and testing of the first st of flSh sortmg
screens and standard fish screen.

Preparation and approval of a Quality Assurance Project Plan (QAPP) for
biological tests :
.5/1/2000 Begin fish collection
Phase 1I (duration 12 months)
7/1/2000 Conduct biclogical experiments with different sets of sortmg sereen and fish
screen configurations under various flow conditions.
Modification of sorting screen and fish screen according to the data collccled in
hydraulic experiment and biological experiment.
Conduct hydraulic experiments with different sorting screen and ﬁsh screen
configurations.
Development of an optimal design.
Fish collection as necessary.
Final data analysis and interpretation, mcludmg comparisons of resulis with
complementary data from other ongoing field and laboratory fish screen studies.
Report writing ' '
673072001 Submit final repoit.
Results of the studies will-be reported in quarterly progrcss and financial rcports and a-final report
"will be submitted at the end of Phase 1L . -
6. Location of the Project : :
‘The:specics, stressors and habltats addressed in thls pro_]cct are located in a.ll areas w1thm thc o
. Sacramento-San Joaquin Delta and river system that are affected by existing and proposed large- . -
' scale screened water diversions and fish bypasses The project will be executed ar the: Hydraulics - o
. Laberatory of the University- «of California in Davis, which is located ncar the: Sacramemo-Sun e e
-~ Ioagum Delta. The Delta fish- will be collected and u'ansportad to the Hydratﬂ Lab iy forthe -

Il —013229
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ECOLOGICAL/BIOLOGICAL BENEFITS

This project develops fish sorting screens that could be used on diversions throughout the
Sacramento-San Joaquin Delta and tributaries in order to reduce fish predation in river diversicns. It
evaluates the effects of fish predation ncar fish screens or several priority fish species that are at the
greatest risk of decline: deita smeli(primary species, 1™ tier).

Installation of fish screens at waler diversions has been identified by CALFED as an activity that
provides direct benefit to fish resources and the ccosystem. However, predation losses of entrained,
impinged, and bypassed {ishes may substantially reduce any fish protective benefits imparted by
installation of the screen. The proposed project will develop and evaluate generic sieving designs for
the exclusion of fish predators near fish screens. The results of this project will help in developing
better fish screens, screens that exclude or divert predators. Such screens can help reduce predation
losses near diversion facilities. The passage success of several priority Delta fish species will be
quantitatively evaluated, and the efficacy of several water diversion designs and operaticnal
strategies will be put to test. The results will have application and provide benefit to several habitat
types, including tidal perennial aquatic habitat, instream aquatic habitat, and shaded riverine habitat,
and all fishes which reside in or pass through these habitats. This project will specifically evaluate
passage success, and entrainment, impingement and predation losses of delta smelt, one of the
priority fish species, thought {0 be a high risk from water diversion related stressors. Results may be
applicable o predict diversion and screen impacts on other ecologically and/or morphologically
similar species not tested (e.g., steelhead, longfin smelt, striped bass).

Understanding of the unintended secondary effects of installation of fish screens is essential to the
CALFED mission of ecosystem restoration, enhancing fish populations (including fish doubling
goals mandated by the CVPILA), providing information and tools for effective adaptive management
by agencics and water users, and implementing the CATFED alternatives.

Installation of fish screens at exisling large water diversions (e.g., Tracy pump plant of CVP) and at
possible future diversions proposcd as components of the CALFED long term plan alternatives has
been identified by CALFED as an activity which provides a direct benefit to fish resonrces and the
ecosystem. Ilowever, substantial evidence suggests that large numbers of screened and bypassed
fishes may be instead lost to predation. The direct benefit attributed to screen installation may be
minirmal. ’
The proposed project will quantilatively evaluale the passage success and vulnerability 1o predation
of priority Dielta fishes, and test the effectiveness of several screen configurations designed to
exclude and divert predatory fishes and thus reduce predation losses of small size priority species. It
addresses specific ERPP objectives as outlined below:
1. Continued research on fish screening and related facilities design and operatlons and on fish behavior
" relative to screening (ERPP v.1, Water diversion as stressor, p. 424-429),
2. Reduction of adverse effects of CVP and SWP diversions during the period when larvae, Juvcnnc or
adult life stages of Delta smelt appear in the Delta (ERPP v.1, Vision for Delta smelt, p. 191);
: 3. Removal ofpredatom assocmted w1th cllversmns and fish pmtccuon fam] jties (ERPP vl1, V‘smn for
~ o splittail, p. 207
-In addition, through its focus on Delta smelt. (prolec Tesults should be apphcable to all runs), this’
: pmJect also addresses: ob_]ectlves of the Anadromous Fish Restoratlon Program and ather sections of

.f\s'
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This experimental appreach and use of a laboratory-based systern for a biciogical cvaluation of the
fish protection qualities of fish sereens is preferable to field studies and will provide greater dll'CCt
bencfit than field studies for several reasons.

1) The ume under construction at UC Davis Hydraulics Laboratory is generic in design. Tt is not
site specific and it allows for testing of different screen configurations. Rate of flow, approach
and sweeping velocities are easily controllable ant therefere different combinations can be tested.
The flume can also be widened from current 12 feet up to the 32 feet width. There is also a space
for longitudinal extension of the flume. The flume with this modular design, lends itself to a
wide array of studies. Various scaled models can be put into the flume and tested as well as some
1:1 studies of diversion and fish screening sites.

2) Observations of fishes near fish screens installed at water diversions in the Delta or rivers are
logistically and technically difficult {e.g., turbid water conditions limit visibility for human or
video observations).

3) The presence, pumbers, species, and sizes of fishes near any particular diversion are not
predictable and cannot be replicated, therefore development of a scientifically and statistically
valid study fo assess screen effectivencss is difficult. Artificial introduction of test fish (including
mark, release and recapture studies) near the diversion and screen is problematic because the
effects of exposure to the diversion and predators cannot be easily separated from the stressful
effects of handling and release, and these stressed fish may respond differently to the diversion
than unhandled fish.

4) Hydraulic (e.g. flow rates, approach and sweeping velocities), environmental (e.g., temperature,
light levels) and biological conditions (e.g., number and type of predator) are inherently
uncontrolled in the field and cannot be replicated or tested quantitatively.

The results from this project will assist CALFED and other environmental and resource managers Lo
make decisions regarding the design and operation of screensd water diversions in ways which truly
protect fish, and enhance ecosystem quality, and contribute to fish doubling goals mandated by the
CVPIA. Since this design study is generic in nature and performed at a large laboratory flume, the
optimal configuration to be developed for the set of fish screens for minimizing fish predation can
then be applied at any particular diversion location. '

Recently, USBR has proposed to build 2 new diversion structure to replace its current Tracy Fish
Collection Facility due to its low Iouver efficiency and fish salvage. As stated in its feasibility report
of the niew facility, major field modification of its diversion structure will not be easy regardless of
planning due to the size of the facility, and many proposed changes can be pretested in laboratory
models thereby limiting fietd modifications to fewer and the most promising ideas. Developed
sorting screens will have direct application to the Tracy Fish Collection Facility. Such screens can
also be used as a debris management tool.

Furthermore, this apparatus, once develaped, will also be useful for studies on the effects of other

environmental and biologicdl conditions (e.g., temperaturc, turbidity, salinity, fish size, other -
specics).. This flume apparatus is niot site specific but it is rather a generic apparatus where 1 vam)us

fish screening altemnatives can be tesied and evaluated. The flume will be useful for solving ﬁsh

..screen failure problems that have occun'ed recently in various smal] agnculmre dwcrsmns alone

Arms

4 -'Sacrmncmo vaer T
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Liacilities). "This project capitalizcs on a number of exisling and new cooperative and collaborative
arrangemcents between our hydraulic engineering research group, applied environmental biology
research group, state and federal resource agencies (e.g., DWR, DFG, USFWS, NMES). 1t also
complements several ongoing and proposed projects, including the Fish Treadmill project (DWER
contract # B-80898), a detailed investigation of the behavior and performance of Delta fishes
exposed to large flat-plate fish screens. :

Third party impacts Results from this study could have impact on the operational guidelines for
tish screens and water diversions by suggesting techniques and approaches to minimize predation
and better protect endangered Delta and riverine fishes. Application of the results of this proposed
project could have impacts on sport, commercial and native Californian fisheries by improving '
protection of fishes at small water diversions throughout the Delta and the river systcrn and thus
-enhancing fish populations :

'MONITORING AND DATA EVALUATION

Flow velocities: Experiments will be conducted at the approach flow- velocity, 0.2 fs (6 cmfs the
‘present criteria for delta smelt) and a control flow condition, 0 f/s , with dlfferent sweepmg
velocities.

Environmental Conditions: Experiments will be conducted during the late winter, 5pring, and fall at
ambient temperatures, 12-20°C (estimated seasonal range). '

Hydraulic Measurements: Three dimensional water velocity flow field measurements will be
‘performed prior to the beginning of the biological experiments. During the biclogical experiments
single point flow measurements will be used as a quality control feature. Water velocity will be
measured using the SonTek Acoustic Doppler Velocimeter. This instriument is capable of measuring
turbulent velocities at a rate of up to 23 samples per second. It measures velocity in three directions
and allows for qualitative assessment of mrbulence stctures in the flow field near the fish screens.

-Biological Measurements: Fish behavior and responses to the diversion will be monitored during

each experiment visually by researchers as well as recorded by four 60 frame/s videe cameras

maounted in stationary Jocations above the fish screens and bypasses. Recordings from each camera.

will be analyzed manually and using a computer-assisted motion analysis. For each video record,

.informatien on flow velocities and directions, fish size, and linear scaling will be incorporated into

the computer program and/or data record for calibration purposes. Measurements will include fish

orientation, location within the apparatus (e.g., distance from screen surface), swimming velocity,

distance and direction traveled, passage through or impingement on a screen, tife to bypass, % of |

fish bypassed, and predation events. Fish orientation, and distance, direction and velogity traveled.. o
over the ground ‘will be combined with velacity-vector maps of the flume to caleulate true : T
swimming velocities and distance traveled through the water by individual fish. Strvival willbe = . . :
manitored durmg all experiments and for a minimum of 24 b post-test in fresh water s

Project results will be reported in regularly submitted quarterly,’ annual and final. repoxts Resulls A
will alsobe: ‘submitted for publication in peer-reviewed scientific Joumals in the appropnate ﬁelds ST
presentcd atinteragency workgroup meetings, and will bé available for public review. Data " '
‘ -"'collectlon, acceptabﬂlty, quahty control ‘and evaluatlon w111 be descnbed thomughly ina Quaht.

I —013232
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project, The optimal design of sorting screens can be evaluated in the {field such as in the Tracy Fish
Collection Facility,

MPLEMENTABILITY

The proposed project is highly implementable. It utilizes existing facilities and resources at the
University of California, Davis (UCD), as well as ongoing and productive collaborative
arrangements with various state and federal agencies. It builds upen the experlise of scientists at
University of California, Davis in areas of hydraunlics and fish biology (including Delta fishes), and
fish screen technology and operation (see Applicant Qualifications). There are no laws, regulations,
land use conditions, hazardous materials concemns, ete. which would delay or preclude
implementation of this project.

Facilities: The project will be executed at the UCD Hydraulics Laboratory where the flume will be
constructed and all the experiments will take place. Experimental fishes will be mainiained at the
UCD Hydraulics Laberatory and Aquatic Center. UCD Fish Environmental Biology Laboratory will
be utilized for analysis of fish behavioral and physiclogical data and samples. Videotape records -
from each experiment will be analyzed at the UCD Fish Environmentat Biology Laboratory,
Hydraulics Laboratory facilities include: a water circulation system capable of moving 90 cfs water
flow, a concrete flumne platform of 59 ft x 40 ft with a water storage pool of 4500 cubic feet, a
dedicated 265 ft deep welt which provides non-chlorinated, air-cquilibrated water, a temperature
contrelied fish holding facility, analytical equipment including 3-D velocimeter with downward and
side looking probes, computers, and staff experienced in construction and hydraulic testing. Aquatic
Center facilities inclhude: a dedicated well which provides non-chlorinated, air-equilibrated water; a
large sczle, temperature-contrelled fish holding facility {e.g., 23 tanks are available for this project);
and an experienced staff for fish care and technical support. The Fish Environmental Biology
Lahoratory facilities include: computer-assisted motion analysis system, some video equipment, and
compputers with necessary database access and software, ;

Permits: Required permits for water use and discharge, and animal collection and care are on file or
being processed.

COSTS TO IMPLEMENT PROPOSED PROJECT

Total funding requested from CALFED is $788,225 for | year and 9 month (see Table 13. Budget
costs for Task 1 include salaries and benefits of 2 quarter-time Hydraulics Laboratory shop
mechanicians and 4 half-time hydraulics engineers who will modify the flume and water supply
system and install necessary sorling and fish screens. The budget cost for instaliations and -
modifications include sorting and fish screens, necessary plimbing and pumps for water supply
system, additional fish holding tanks and associated plumbing, electrical installation, observation
structure and a car-port type structure to cover the apparatus. Construction and installation of this
type of apparatus at a facility without the water handling and fish helding infrastructure available at

the UCD Hydrau]ics'Laboratory would be inore cxpensive Budget costs for Task 2 inclnde salaries. - -

and benefits of 2 quarter-time’ Post-doctoral researchers in fish biology for 4 months and fish -

- quamer—time post~doctoral rese_archers m ﬁsh_bmlogy and 2 quatter-tzmc student rcsea.rch as ta.n:
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Table 1. Toral Budget (CALFED funds only)

Task Dircct Direct Services | Material and | Miscellanecus Overhead and | Total
' Eabor Salary and | Contracts | Acquisition | and other Direct | Indirect Costs | Cost
Hours Benifts Costs Cost
Task 1 8675 228,140 125,000 43,828 117,179 514,146
(Hydraulics)
Task 2 (Fish 7131 137,080 4,400 17,000 71,593 230,073
Binlogy)
Project 346 26,066 4,000 13,940 44,006
Management . . :
Grand Total Cost = $788,225
Table 2. Quaterly Budget of Phase !
Task Qct-Dec 99 | Jan-Mar 00 | Apr-Jun 00
Task 1 (Hydraulics) 174,806 54,806 54,806
Task 2 (Fish Biology) | - 3,982 11,947
Project Management | 4,030 4,030 4,030
Phase I Total = $312,437
Table 3. Quaterly Budget of Phase IT
Task Jul-Sep 00 | Oci-Dec 00 | Jan-Mar 01 | Apr-Jun 01
Task I (Hydraunlics) 57432 57,432 57.432 57432
Task 2 (Fish Biology) | 56,836 52,436 52,436 52,436
Project Management | 7,979 7,979 7,979 7,979

Phase Il Total = $475,788%

COLLABORATIVE ARRANGEMENTS AND COST-SHARING:

UCD Fish Environmental Biclogy Group: Assist in design of screen configurations, expenmental
design, implementation, analysis, and interpretation of biological experiments.

UCD Fish Pathology Laboratory (School of Vetemnary Medicine): Fish disease dmgnosns and

treatment.

California Department of Water Resonrces (DWR): Consultation and assistance in desxgn,
construction and testing of the fish screen configurations.

Caixforma Department of Pish and Game (DFG): Consultatmn in the desxgn of fish screen
' conﬁguratlons, and assistance in fish col]ectlon and cxpcriments S

. National Marme FIshcrIes Services {NMFS) Consuitation in rhe design of fi sh screen’
- conﬁguratmns ancl fish.behavior cxpenments




design, construction and testing of fish screen configurations, and o assist with the preparation of
the QAPP. UC Davis is requesting from California Departmcut of Fish and Game (participatlion
pending) to provide equipment and in-kind services to assist in fish collection, design of [ish screen
configurations and preparation of QAPP.

Potential for Incremental Funding: Because the proposed project requires a moderately large capital
outlay for modification of the flume before cxperiments can be initiated, and invalves relatively
long-duration and complex biological tests on live fishes which may only be available seasonally,
the potential for incremental funding is Iimited. Biological experiments, particularly those designed
to test several variables (e.g., fish species, day vs. night), require replication in order to produce
scientifically and statistically valid results and are time consuming. Further, a commitment for the
entire 24 months will facilitate attracting and keeping top-guality post-graduvate researchers and
maintaining a smoothly running program. Funding of this project will provide the State with a
generic apparatus for various environmental studies. This is possible due to the medular design and

expandability of the flume. _
Table 4. Total funding for the project including counterparts from fu.nding pariners

Phase I Phase IX Total
University of California, Davis 20,600 36,050° 56,650
Department of Water Resources 28.000° 28,000 56,000
Department of Fish and Game 10,000 50,000° 60,000
CALFED 312,437 475,788 788,225
Total: 371,037 589,838 960,875
Legend:

? salary for M.L. Kavvas (15%) and J.J. Cech (5%)
® estimated salaries of DWR and DFG personnel

© salaries and equipment for fish collection
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APPLICANT QUALIFICATIONS
A. Organization of the Project

Far over thirly years, the University of Calitornia Hydraulics Laboratory in Davis has been
conducting hydraulic investigations through simulations and scaled models. The present and future
rescarch interests of the Hydraulics Laboratory are focused towards meeting the needs for the
solution of the ecological, environmental and hydraulic engineering problems existing in the overail
Delia region. Currently, Laboratory is conducting a Fish Treadmill study in order to determine how
Delta fish species of various sizes and swimming abilities behave if subjected to a flat plate fish
screen, and what are the suitable approach and sweeping velocities and screen exposure duration for
various fish species.

The project will be under the direction and supervision of the principal investigator, Dr. M. Levent
Kavvas, Professor in the Department of Civil and Environmental Engineering, University of
California, Davis. Day to day project management, data analysis and interpretation, and report
writing will be previded by the research engineer Dr. Z.Q. Chen. Three post-graduate research
engineers will assist with design, construction, operation, and data collection and analysis. One part-
time shop technician will assist in the construction of the related structures, as well as with the daily
routine maintenance.

Biological studies will be under the direction and supervision of the co-principal investigator, Dr. J.
1. Cech, Jr., Professor in the Department of Wildlife, Fish, and Conservation Biology, University of
California, D>avis. Day to day project management, implementation, data analysis, interpretation,
and report writing will be provided by two post-graduate rescarchers, Drs. C. Swanson and P. §,
Young. Pari-time post-graduate researchers will assist with {ish colleclion and care, and data
collection and analysis. Collaborating engineers and biologists from DWR, DFG and NMFS will
waork with the principal investigators and managing hydraulic engineers and biclogists.

B. Collahorating Scientists

Dr. M. Levent Kavvas is a professor at UC Davis, Civil and Environmental Engineering Department
since 1983, He has been responsible for many related research projects in collaboration with
different state agencies. He is an author of more than 87 journal and proceedings publications in the
areas of hydraulic and hydrologic engineering. He has been a member of the Editorial boards of
several engineering journals, and is currently the Editor of ASCE Journal of Hydrologic
Engineering. He is currently a principal investigator on the Fish Treadmill study (DWR contract #
B-20898), an extensive study of the performance and behavior of Delta fishes exposed to 3-D fiow
ficlds near large flat plate fish screens.

Dr. Z.Q. Chen is a Research Engineer with the UCD Hydraulics Labcratory. 'He has worked on

various hydraulic modeling studies, and currently is a lead engineer for the Fish Treadmil! Project.

He was also involved in the hydraulic modeling study of the Fish Treadmill 1:2.5 scale model. Dr.
‘Chen specwh:ws in physical hydraulic models, hyclraullc engmeenng, and hydrological modeling. -

-+ Dr. Joseph J. Cech, Jr. has been a professor 8t UCD since 1975 and was Chair of the Depaﬂment of 4
' Wildlife, Fish, and Conservation Biology from 1992-1997. He has published more than 80 peer-.~ - - &
reviewed articles and b ks in the fields of physiology. and physm]og:cal ecology of fishes, and has .. o

won Timerous awards ONOTS, and: grants.:He hag successfully mmpletcd seven-contracts with sta
geucles for studies of the ysmlog;cal ecology of fishes'in the Sacramento-San Joaguin Delta an
rlvers He is currently co-pnnmpa! mveqtlgator w1th M. L. Kawas Deparl:ment of Civil and -
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Environmental Engineering, UCD, on the Fish Treadmiil Project (DWR contract # B-80898), a

comprehensive study of the performance and behavior of Delta fishes exposed to 3-D flow fields
_and large flat-plate fish screens. : . :

Dir. Christina Swanson has been a post-doctoral researcher in Dr. Cech’s la._boratory. She has spent

the past five years studying the environmental tolerances, swimming performance, and behavior a
“Irelta fishes, with an emphasis on the biclogy of delta smelt. She was the managing researcher on

three successfully completed state contracts and is currently one of the managing b:ologlsrs on the

Fish Treadmill Project.

Dr. Paciencia §. Young received her doctoral training and is currently a post-doctoral researchei in

Dr. Cech’s laboratory. She is an expert in the areas of stress and exercise physiology of fishes and
has spent the past four years studying the environmentai tolerances, swimming performance, and
behavior a Delta fishes, with an emphasis on the biology of splittail and delta smelt. She was the
'managing researcher on two snccessfully completed state contracts and is currently one of the
managmg biologists on the Fish Treadmill Project.

.Mr. Ted Frink, a biologist with the Environmental Services Office, California Department of Water
Resources, will consult and assist with us on design of different fish screen configurations, data
analysis and interpretation of results,

Mr. Shawn Mayr, a civil engineer with the Environmental Services Office, Callforma Department of
Water Resources will assist and consult with us on design, construction and testing of the different
fish screen configurations, _

"Mr. Robert Fujimura, a biologist with California Department of Fish and Game, will assist and
consult with us on experimental design, data analysis and implementation of the experiments.

Mr. Rick Wantuck with National Marine Fisheries Services, will consult with us on the design of
fish screen configurations and fish behavior experiments.
C. Conflict of Interest

There are no existing or potential conflicts of interests for any of the personnel! involved in this
‘project.
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U.S. Department of the lnterior

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

Persons signing this form should refer ta the regutations Ceriification Regerding Debacment, Suspension, tneligibility
refarenced below far complele instructions: and Voluntary Exdusion - Lower Tier Covered Transaclions -
. i ‘ {See Apipendix B of Subpart D of 43 CFR Part 12.)
Certification Regarding Debarment, Suspension, and Other

Responsibility Matters - Prmary Covered Transactions - Tha Cartification Regarding Drug-Free Workplace Requirements -
prospective primary participant further agrees hy Altemale I. (Grantees Other Than lndividuals) and Alternale
submitting this proposal that it will Include the clausa . {Grantees Who are Individuals) - (See Appendix C of
titled, "Certification Regarding Debarment, Suspension, Subpart D of 43 CFR Part 12)

Ineligibility and Veluntary Exclusion - Lower Tler Covered
Transaction,” providad by the department.or agency
entering fnto | this covered transaction, without
modification, In all tower tler covered transactions and in
all solicitations for lower tier covered transactions. See
below for language to be used; use this form for certification
and sign, or use Depariment of the Interiar Form 1954 (Di-
1854). (See Appendix A of Subpart O of 43 CFR Part 12)

Signature on this form provides for compliance with
certification’ requirements under 43 CFR Parls 12 and 18, The
certifications shall be treated as & material representation of
fact upon which reliance will be placed when the Depanment
of the Interior determines to award the covered (ransaclion,
grant, coaperative agreement or-loan.

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

CHECKXIF THIS CERTIFICATION IS FOR A PRIMARY COVERED TRANSACTION AND 1S APPLICABLE.

(1} The prospeclive primary participant certifies to the bast of its knowledge and belief, that it and its principals: '

(8) Are not presendly debarred, suspended, proposed for debarment. dectared inaligible, of voluntarily exciuded from
covered fransactions by any Federal department or agency;

(b  Have notwithin &lhree-year period preceding this proposal been convicled of or had a civil judgment rendered against
them for commission of fraud or a criminal offense in connection with obtaining, attempting to obtaln, or performing
a public (Federal, State or local) iransaction or contract under a public transaction; violation of Federa! or Stale
antitrust statutes or commission of embezzlement, theft, forgery, bribery, falsification or destruction of recards, making
false stalements, or receiving stolen property;

{(c)  Are not presently indicted for or otheiwise criminally ar civilly charged by a gcvérhmental enlity (.Federal, State of
local) w:‘th commission of any of the offenses enumerated in paragraph (1)b) of this certificalion: and

{d) Havenot within aihree-year period preceding this application/propesal hiad one or more public transactions (Federal,
: Stale ar Iocal) terminaied for cause or default

(2) Whaere the prospectiva primary pamupant is unable to cerlify o any of the statements in this cerification, such prospectwe
_participant shall attach an explanation to this proposal. ,

PART B: Cemf'cation Regarding Debarment,; Suspension, Ineligibility and Voluntary Exclusnon b
Lower Tier Covered Transactions

A ! S

CHECK N IHIS CERTJFFCATION IS FOR A LOWER TIER COVERED TRANSAETION ANB 5 APPUCABLE -

unable lo cef f} {o any ofthe stalem
an explanauon 10 his proposal el
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PART C; Lu‘tlrcatwn Regarding Drug -Free Workplace Requiramenis

cHECK)QF THIS CERTWFICATION IS FOR AN APPUCANT WHO IS NOT AN INONVIDUAL.
Alternate I. (Granlees Other Than Individuals)
A. The grantee cedifics that it will or continue to provide a drug-frec workplace by

(a) Publishing a slatement nolifying employees that the untawful manulaciure, distibulion, dispensing, possession, oruse
of a controlled substance is prohibited in lhe grantee's workplace and spedifying the actions that will ba Laken against
employees for violation of such prohibition;

{b)  Establishing -an ongeing drug-free awareness program o |nform employaes about--
{1) The dangers of drug abuse in the workplace,
{2) Tha grantee's polizy of maintaining a drug-free workplace;
(3) Any availahle drug counseling, rehabllifation, and employee assistance programs: and
{4) The penaities that may be impased upon employees for drug abuse vialations. occurring in the warkplacs;

(¢} Making it a requirement that each employas lo be engaged in the perfermance of the grant bs givan a copy of the
stalement required by paragraph (a);

{d) Notifying the ernployee in the statlement required by paragraph (a} that, as a condition of employment under the grant,

the employee wil! —
{1}y Abide by the terms of the statement; and
(2) MNotify the employer In writing of his or her conviction for a violation of a afiminal drug statute occurring In the

. workplace no later than five calendar days afier such conviction;

(&) Netifying the agency in writing, within ten calendar days after receiving nolice under subparagraph (d)(2) from an
employee or olherwise receiving actual notice of such conviction Employers of convicled employees must pravide
notica, including position title, to every grant officar on whose grant activity the eonvicted amployes was working,
unless the Federal agency has designated a cential point for the receipt of such nofices. Notice sha'l include the
identification numbers(s) of each affected grani;

{f) Taking ene of the following actions, within 30 calendar days of receiving nolice under subparagraph (d)(2), with

respect {o any employse who is so convicled -
(1) Taking appropriate personnel action against such an employee, up (o and induding termination, congistent with

" the requirements of the Rehabifitation Act of 1973, as amended; or
{2) Requiring such employee o parlicipate sallsfacionly ina drug abuse assistance or rehabilifation program
approved for such purposes by a Federal, State, or local heatth, law enforcement, or ather appropiiale egency:
() Making & good faith effort to continue lo maintain a drug-free workplace through implementation of parageaphs (2)
{0), (¢}, {d}, {e} and (0). ]
B. The graniee may insed in the space provided below the site(s for the performance of work done in connection with the
specific grant;

- Place of Performance (Sireel address, city, county, state, zip code)

Check___if. there are workplaces on file that are nol tdenllﬁed hera.

PARY D: Certification Regarding Drug-Free Workplace Requirements

CHECK = THJ'S‘ CERTIFICATION IS FOR AN APPUCANT WiH'O IIE AN.JMDIWDUAt

Alternate I, (G(amees ‘Whao Are‘lhdividuals)
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PART B Certification Regarding Lobbymr;

GCertification for Contracts, Grants, Loans, and Cooperative Agreements

CHEGK__IF CERTIFICATION IS FOQR THC AWARD OF ANY OF THE FOLLOWING AND
THE AMOUNT EXCEEDS 3100.000: A FEDERAL GRANT OR COOPERATIVE AGREEMENT,
SUBCONTRACT, OR SUBGRANT UNDER THE GRANT OR COOPERATIVE AGREEMENT,

CHECK__IF CERTIFCATION I5 FOR THE AWARD OF A FEDERAL
LOAN EXTEEDING THE AMOUNT OF §150,000, OR A SUBGRANT OR
SUBCONTRAGT EXCEEDING $100,0600, UNDER THE LOAN.

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

{1) No Federal appropriated funds have been paid or will be paid, by or on behalf of the undersigned. lo any person for

2

(3)

influsneing or attempting lo influence an officer or employee of an agency, a Member of Congress, end officer or employee
of Congress, of an amployas of a Member of Congrass ia connadtion with the awarding of any Federal contract, the mzking
of any Federal grant, the making of any Federal loan, the entering into of any cooperalive agreement. and the extensfon.
continuation, renewal, amendment, or modification of any Federal contract, grant, loan, or oooperatwe agreemen\

If any funds other than Federal appropriated funds have been paid or will be paid to any person for influencing cr attempting
ta influence an officer or emplayee of any agency, a Member of Gongress, an officer or employee of Congress, or an
amployee af 2 Mamber of Congress in connection with this Fedaral confract, grant, loan, or cooperalive agreesment, the
undersigned shall complete and submit Standard Form-LLL, "Tisclosure Form fo Report Lobbying,” in accordance with its
instructions.

The undedsigned shall require that the language of this cerdification be included in the award documents for zlt subawards
at all tiers {inciuding subcontracts, subgrants, and conteacts under grants, loans, and cooperative agreements) and that all
subrecipients shall certify actordingly.

This cerification is 2 materal reprasentatian of fagl upan which refiance was placed when this transaction was made or entered
into.  Submission of this cerdification is a prerequisite for making or entering into this lransaction imposed by Section 1352, title
31, US. Code. Any person who falls to file the required certification shal! be subject to a civil penalty of not less than $10,000
and nel more {han $100.000 lor each such failure. )

As the authorized }:ertifying official, | hereby cerify that the gbove specified cedificalions are true.

SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL

TYPED NAME AND TITLE C - ) L
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BUDGET INFORMATION - Non-Construction Programs

o

ant Progra atalog o ngeral, Estimated Unobligated unds New or Revised Budget
;Tg:& Domesr&lcj:rﬁ.;:;stance Federat Mon:Federal Federal Nor-Federal Total
(@) ) ) ) e) (f) @
5 $ $
312,437 312,437
475,788 475,788
® ¥ ¥ 788,225 s % 788,225
GRANT PROGRAM. FUNCTION OR ACTIVITY Total
n_ @ ) (4} (5
Personel ¥ g9,868 ¥ 239,470 $ $ ¥ 329,338
b Fringe Benefits 15,490 46,458 61,948
© 6. Travet: 3,000 4,000 7,000
d._/.’ Eci"qipmeqt ~ 120,000 9,400 129,400
@ Supplies 16,000 19,000 35,000
1. Com;ééh_:_'al'} _ '
: ;-c,snmcﬁgq_:;s
b Other o B 10,414 12,414 22,828
T9ﬁa',F§fréPf Charges (sum of 6a-Gh} 254,772 330,742 585,514 N
). Indireét Charges 57,665 145,046 202,711
¢ T__'c)jr;'qr:;s_'(sumofaiandsn $ 312,437 ¥ 475,788 ’ * ® 788,225
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{b) Apphcant

{c) State

{d} Other Sources

{2} TOTALS

offines § - 11)

Totat for 1st Year

1st Quanter

2nd Quarter

3d Quarter

4th Quarter

$ 312,437

¥ 178,82

62,818

5

70,783

62,818

70,783

{b) First

(¢} Secand

{d) Third

fe) Fourth

yr 1- 46% and yr 2 ~ 46.5Z of MTDC
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ASSURANCES - HON-CONSTRUCTION PROGRAMS

Fublic reporting tiurden tor this caflection of infarmation is estimated to average 15 minutes per response, including time for reviewing
instructions, searching existing data sources, gathering and maintaining the data needed, and complating and reviewing the collection of
infarmation. Send cormments regarding the burden estimate or any other aspect of this coliection of irforration, indluding suggestions for
reducing this burden, to the Office of Management and Budget, Paperwork Reduction Praject (0348-0040), Washington, DG 20503.

PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE QFFICE OF MANAGEMENT AND BUDGET.
SEND IT 7O THE ADDRESS PROVIDED BY THE SPONSORING AGENCY.

NOTE: Certain of thase assurances may not be 'applicable o your project or pragram. If you have guestions, please contact the
awarding ageney. Further, certain Federal awarding agencies may require applicants {o certify to additional assurances. If such

As the duly autherized representative of the applicant, | certify that the appiicant:

1.

is the case, you will be notified.

Has the legal authority to apply for Federal assistance
and the institutional, managerial and financial capability
{including funds sufficient to pay the nan-Federal share
of praject cest) to ensure proper planning, management
and completion of the project described in this
application.

Will give the awarding agency, the Comptroller Genaral
of the Unitet States and, if =ppropriate, the State,
through any authorized representative, access to and
the rdght fo aoxamine all records, books, papers, or
documents related 1o the award; and will establish a
proper accounting system in accardance with generally
accapted accounting standards or agency directives.

Wil establish safeguards to prohibit employees from
uging their positions for a purposs that constitutes or
presents the appearance of personal or organizational
conflict of interast, or personal gain.

Wil initiate and complete the wark within the apolicabla
time frame afler receipt of approval of the awarding
agENCY.

Wil comply with the Intergovernmental Personnel Act of
1970 (42 U.5.C. §§4728-4763) relating to prescribed
standards for merit systeras for programs furdad under
one of the 18 statules or regulations specified in
Appendix A of OFM's Staridards for-a Merit System of
Perscnnel Administration (6 G.F.R. 900, Subpart F),’

Will comply with all :Federa! statutes relating to
fandiserimination. Thase include but are na! limited to:

(a} Titie VI of the Civil Rights Act of 1864 (P.L. 88-352) ...
. which prohibits discrimination on -the basis of race, color

" or national origin; {b) Title  IX of the . Educalion
" Amendments of 1872, as amendad (20 -L18,C. §§1681-

-1683, and 1685- 1686} ‘which prohlbits discrimination on

he basis of sex; {c} Saction 504 of the Hehamlitation

- which limit the political activilies of employees whase
.r-'-princapal empioymen! acﬂvmes arefunded
in part \mth Fedeml funds

Act of 1973, as amended (29 U.5.C. §794), which
prohibils discrimination on the basis of handicaps; {d)
the Age Discrimination Act of 1975, as amended (42
E.C. §§6101-6107), which prohibite . discrimination
on the basis of age; (@) the Drug Abuse Office and
Treatment Act of 1872 (P.L. 82-255) as amended,
relating to nendiscrimination on the basis of drug
abuse; (f} the Comprehensive Alcohol Abuse and
Alcohollem Prevention, Treatment and Rehabilitation
Act of 1970 (F.L. 91-616), as amended, refuling to
nondiscrimination on the hasis of alcohol abuse or
alcohciismy; (g) §5523 and 527 of the Public Health
Service Act of 1912 (42 LL.8.C. §§290 dd-3 and 290 eg
3), as amended, relating to confidentiality of alcohol
and drug abuse patient records; {(h) Title VNI of the
Givil Rights Act of 1068 (42 U.8.C. §§3601 et seq.), as
amended, refating fo nondiscrimination in the sale,
rental or financing of housing: (i) any other
nondiscrimination provisions in the specitic statute{s)
under which applicaticn for Federal assistance is being
made; and, (i) the requirements of any olher
nondiscrimination statute{s) which may apply to the
application.

Wil comply, or has already complied, with the
requirements of Titles 11 and il of Ihe Uniform
Relogation Assistance and Real Property Acquisition
Policies Act of 1970 (P.L. 91-846) which provide for
fair and equitable treatment of persons dispiaced or
whose property is acquired as a resull of Federal or
federalfy-assisted programs. These requlremsnts apply
to all interests in real property acquired for project
purposes regardless of Federal participation in
purchases. o

Will. camply, as applicabls, with provisions of the

Hatch ‘Act (5 U.S.C. §§1501-1508 and ‘7324-7328)

whale or
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9.

10.

11,

Will compty, as applicatie, with the pravisi. 1= of the Davis-
Bacon Act (40 U.5.C. §6276a o 276a-7), the Capeland Act
(40 U.E.C, §276c and 18 WL.S.C. §874). and the Contract
Work Hours and Safety Standards Act (40 U.S.C. §§327-
333). regarding labor Standards for federally-assisied
construction subagraements.

Will comply, if applicable, with flood insurance purchase
requirements of Section 102(a) of the Fiood Disasier
Prataction Act of 1873 (P.L. P3-224) which requires
recipients in a special fisod hazard area to participate in the
program and (o purchase flood insuranca if tha tataf cost of
insurabie construction and acguisition is $10,000 or more,

Will comply with environmental slandards which may be
prascribed pursuant to the following: {a} institution of
environmental quality control measures under the National
Environmental Policy Act of 1969 (P.L. 91-180} and
Execulive Order (EQ} 11514; {b) notification of violating
facilities pursuant to EQ 11738, (¢) protection of wellands
pursuant to EQ 11290; (d) evaluation of flood hazards in
floodplains in accordance with EO 1198B; (&) assurance of

‘project congistency with the approved State management

program developed under the Coastal Zone Management
Act of 1972 (16 U.S.C. §§1451 et seq.); {f) conformity of
Federal actions to State (Clean Air) Implementation Pians
under Section 176{¢} of the Clean Air Acl of 1955, as
amendad (42 US.C. §57401 et seq); (g) prodeclion of
underground sources of drinking water under the Safe
Crinking Waler Act of 1274, as amended (P.L. 93-523)
and, (h) prolection of epdangered species under lhe
Endangered Species Act of 1973, as amended (P.L. 93-
205).

13.

14.

15

17.

Will comply wilh the Wild and Scenic Rivers Act of
1968 (16 W.5.C. §§1271 et saq.) related to protecting
components or potential components of the national
wildd and scenic rivers systerm.

Will assist the awarding agency in assuring compliance
with Section 106 of the National Historic Presenvation
Act of 1566, as amended (16 U.S.C, §470}, EQ 11593
{identification and protection of histeric properties), and
tha Archaeological and Historic Preservation Act of
1974 (16 U.8.C. §§469a-1 et saq.}.

Y¥ill comply with P.L.. 83-348 regarding the protection of
human subjects invotved in research, development, and
related activities supported by this award of-assistance.

Will comply with the Laboratory Animal Weltare Act of
1966 (P.L. B9-544, as amended, 7 U.S.C. §§2131 ot
$2q.) periaining to the care, handling, and treaiment of
warm blooded animals held for research, teaching, or
other activities supported by this award of assistance

Wil comply with the Lead-Based Paint Poisoning
Prevention Act (42 US.C. §§4B01 et seq) which
prohibits the use of lead-based paint in construclion or
rehabifitalion of residence struclures.

Will cause tn be perormed the required financial and
compliance audils in accordance with the Single Audit
Act Amendments of 1998 and OMB Circular No, A-133,
"Audits of States, Local Governments, and Non-Profit
Organizations.

Wil comply wih all appiicabie requiremaeants of all other
Federa! laws, executive orders, regulations, and policies
governing this program.

SIGNATURE QF _A_U_THOHIZED CEHTIFYING OFF|ICIAL

APP_@,]QANT.QHQAhileTbm Y
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APPLICATION FOR

OMB Approval No. O3a0-0047

7 DATE SUBRITTED

FEDERAL ASSISTANCE
4-16-99

Applicant dentifier

1. TYPE OF SUBMISSION:

Applicatian Preappiicalion

3. DATE RECEIVED BY STATE

Slale Applicalion Identifier

D Construction
D MNon-Constructian

Construction
g_’XNnn-Dnnstrucﬂon

4. DATE REGEIVED BY FEDERAL AGENCY |Fodearal identifiar

5. APPLICANT INFORMATION

Legal Name:
The Regents of the University of California

Quganizational Uril:
College of Engr: Givil & Env. Engr.

Addess foive cif)t county, State, and zip code}

University of California, Davis

Sponsored Projects 0Office

410 Mrak Hall, Yole Cty, Davis, CA 953616-8671

Name and telephong number of person to be contacled on malters invaiving
this applicalion (give area cods)

M. Levent Kavvas, (530) 752-2518

6. EMPLOYER [DENTIFICATION NUMBER {EMN):

gl —(el 3] e[4T 4]
8. TYPE OF AFPLICATION:

D‘Hvisl‘on

[ ]

C. lagrgase Duralion

1] Continuation

EI New

IF Revision, enter appropriata icttar(s) in box(es)

A Increase Award B. Decrease Award
D. Dscrease Duration  Qlharfspeciy)

7. TYPE QF APPLICANT: fenfor sppropriate fefter in box)

r1j
A, State H. Independent Schiool Dist, —
B. County 1. Stata Centrodled Instilution of Higher Laarning
C. Muricipal J. Private University
0. Tawnship K. Ingfian Tribe
E. Intgrelate L. Indiviciual

M. Profit Organization
M.OWhes(Speaityy |

F. Intermunicipal
G. Special Ristict

9. NAME OF FEDERAL AGENCY:
CALFED Bay-Delta Program

10, CATALOQG OF FEDERAL DOMESTIC ASSISTANCE NUMBER:

| (1)L
urLe:  N/A

12. AREAS AFFECTED BY PROJEGT (Citips, Countias, Statas, sic.):

United States

11, DESCRIFTIVE TITLE OF APFLICANT'S PROJECT:

Development of an Optimal Design for i
Reducing Predation on Delta Smelt at a
Large Fish Screen’

:13. PROPOSED PROJECT 14, CONGRESSIONAL DISTRICTS OF;

Start Date Ending Date a, Applicant . Projsct

10/01/99 |©6/30/01 11t I11

15, ESTIMATED FUNDING: 16. 1S APPLICATION SUBJECT TO REVIEW BY STATE EXECUTIVE

ORDER 12372 PROCESS?
a. Federal [ 112,437 & . _
a. YES. THIS PREAPPLICATION/APPLICATION WAS MADE
b, Appiicant 3 K AVAILABLE YO THE STATE EXECUTIVE ORDER 12372
- PROCESS FOR REVIEW CN:
. State is =
CATE
d. Local - $ =
' b. Nc [2! PROGRAM IS NOT COVEH D BY E. 0. 12372
g, Othat 3 o oA PROGRAM HAS NOT BEEN SELECTED BY STATE
o FCOR REVIEW

f. Progratn ncoms % [

- m- 17. 1S THE APPUCANT DEL!NQUENT ON ANY FECERAL PEBT?
3. TOTAL 312,437 : [D¥es it-ves, altach an'explanation. F O e

18. TQ THE BEST OF MY KNOWLEDGE AND BELIEF, ALL DATAIN THIS AFPLJCATIONIPREAPPUCAT‘.ON ARE TRUE AND ccﬂﬂECT THE ’
DOCUMENT HAS BEEN DULY AUTHORIZED BY THE GOVERNING BDDY OF THE APPLICANT AND THE APPLICANT WILL COMPLV WITH' THE .

ATTACHED ASSURANCES IF THE ASSISTANCE tS AWARDED, "% =

1 Type Name 01 Authonzed Rep:ﬁsanlatwe ) - b rme

[N S\gn'arure of Aumorlzed F?eprese_ma!we

‘revigys Edilion Usable -
withioiized for Lacal Repreduction

|-013246



