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I. TITLE PAGE

A. Title of project: HYDRAULIC TESTING FACILITY FOR FISH SCREENS AT
SMALL DIVERSIONS IN THE DELTA

B. Principle Investigator: M. Levent Kavvas, Professor
Department of Civil and Environment’,d Engineering
University of Califon~ia, Davis
One Shields Avenue
Davis, CA 95616
(530) 752-9518, FAX (530) 752-2385,
mlkavv~s @ucdavis.cdu

C. Type of Organization and Tax Status: State assisted public research at~d
educational institution

D. Tax Identification Number: 94-603-6494

E. Participants/Collaborators in Implementation:
California Department of Water Resources
California Department of Fish and Game
National Marine Fisheries Services
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II. ~EXECUTIVI~ SUMMARY

The decline of fish popu]alion at lhe Sacramento-San Joaquin Delia and river
system has been atiributed mainly to fish losses caused by water diversion and
entrainment "~ water intake facilities. Fishes are known It be lost to entrainment at
unscreened diversions, and impingement on fish screens. Installation offish screens and
improvements to existing fish screens have been identified by CALFED as activities that
provide direct benefits to fish resources, habitats, and ecesystern processes by reducing
stressors associated with water diversions (ERPP, Vol. 1, p. 425). The failures of fish
screens at small diversions have occurred frequently in the Saeramento-San !oaquin Delta
and river system. In order to identify the causes of failures of the small diversion fish
screens and to improve effectiveness of fish screens at small diversions, we propose Io
utilize our hydraulic testing facility for fish screens at small diversions in the Delta and to
conduct hydraulics testing on the failed fish screens. The testing facility will be prepared
for these tests by modifying an existing large flume facility (Monster Flume) in the UC
Davis Hydraulics Laboratory. The proposed facility is designed to be able simulate the
river flow condition near a small diversion fish screen. It could be used for the purposes
of design, operation, and maintenance of screened water diversions so that Sacramento-
San Joaquin watershed fish resources axe more effectively protected. Unlike field-based
studies, investigations with the propesed fish screen testing facility allow detailed
observations on fish screen performance under controlled flow and environmental (e.g,
debris and sediment) conditions. For each screen type, results of experiments will be
applied to determine optimal screen design and optimal operating conditions.

CALFED funding is requested to support the construction of the hydraulic testing
fa611ily for small diversion fish screens at UCD Hydraulics Laboratory, and
implementation of the hydraulic studies of failed small diversion screens. The proposed
small diversion fish screen testing facility should be funded by CALFED because it
addresses a major suessor, water diversions, ann ~s specifically desired to produce the
scientific infor~nation necessary thr CALFED to reduce the adverse ~mpacts of the
stressor by installauon of protective fish screens. Results of this project will provide
benefi~ to anadramous fishery m the entire Bay/Delta and mainstream rivers and to
farmers who divert water front the rivers in the Sacramento-San Joaquin Delta Ecological
Management Zone.

Total funding requested from CALFED is $558,394 for 2 years. This amount
includes funds for equipment, supplies, and labor for flume modifications, salaries and
benefits of personnel, travel, publication costs, and overhead rate of 46% - 48%.
Additional support will be provided by our funding partakers, including UC Davis. DWR
and DFG.

Dr. M. Levant Kavvas is a professor ~ University of Califomi~ Davis. He has
been responsible for many research projects in the areas of hydraulic and bydrologie
engineering, in collaboration with different state agencies. He is currently a principal
investigator on the Fish Treadmill study, an extensive study of the pertbmaance and
behavior of Delta fishes exposed ~ 3-D flow fields near large flat plate fish screens.
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Project results will be repotted in regularly submitted quarterly, annual and final
reports. Results will also be submitted fur publication in peer-reviewed scientific
journals, presented at interageney wnrkgroup meetings, and will be available for public
review.

This project complements several ongoing field and laboratory based.projects
investigating fish responses to fish screens, fish SCleen effectiveness, and fish screen
hydraulic performance, including the fish treadnrill project (DWR contract #B-80898), a
detailed investigation of the behavior and performance of Delta fishes exposed to large
flat plate fish ~reens.
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II. PROJECT DESCRIPTION

A. Project Description and Approach
Introduction and Bcu:kgro~zd
The decline of fish population at the Sacramento-San Joarluin Delta and river system

has been attributed mainly to fish l~sses caused by water diversion and entrainment at
water intake facilities. A number of Delta fish are thought to be adversely affected by
screened barriers. Fishes are known to be lost to entrainment at unscreened diversions,
and impingement on fish screens. Installation of fish screens has been shown to exclude
fishes fiom divel~ed water (i.e., reduce entrainment losses of fishes >5ram in length,
Technical Report 37, 1994). A fish screen at small diversions can prevent fish fl’om being
drawn in. Small diversion fish screens suffer from various mechanical and hydraulic
problems that illfiuenee their effectiveness in screening fish. Usually debris and sediment
will accumulato on Ibe screen without a continuously operational self screen cleaning
sy~tcra. Failurc~ of the screen cleaning system cause the fish ~rean failure and the
diversion failure.

Recently, Natural Resources Conservation Service of USDA (NRCS) has designed
and installed several small fish screens for farmers on their diversions along Sacramentu
River according to the current NMSF and CA DFG fishscreen criteria. However, there
have been several failures of these small agricultural diversion fish screens, (e.g., H&A
Andreolfi Farms fish screen and Butte Creek Farms fish screen). Currently, NRCS is
doing the field engineering evaluations of the failures. Generally, small fish screens have
their own self screen cleaning system to remove the debris and scdimant that clog the
screen. Most of the failures of small diversion fish screens are due to the mechanical
failures of tbe cleaning system. The mechanical failures of the cleaning systems may be
caused by some particular unknown hydraulic conditions. The presence of debris and
sediment near a small fish serecn increases the hydraulic complexity of the flow fields
near the screen and inside the screen. The flow through a screen depends not only on the
hydraulic gradient across the screen, but also on debris and ~ediment accumulation on the
screen. Design of the cleaning system tbr the small diversion fish screen can be improved
through better understanding the hydraulic conditions under various possible flow
conditions and debris conditions with a particular screen type. Just field engineering
evaluations alone are not sufficient to identify the causes of the failures. Laboratory
evaluations are required to identify the problems with the current design of small
diversion fish screens.

In order to identify the causes of failures of the small diversion fish screens and ~
~mprove these problem-prone fish screens at small diversions, we propose to set up a
small diversion fish screen tesrang facility and to conduct hydraulics testing on the failed
fish screens. The testing facility will be constructed by modit3,ing the existing Monster
Flume in the UC Davis Hydraulics Laboratory.

This prqiect will provide answers to the following questions: what are the hydraulic
conditions around small diversion fish screens, how do they work with high sediment
loads and with debris in the water, and how well do the screens work with different
cleaning systems, e.g., backwash, air-burst, brushed, etc. This hydraulic test facility will
provide controlled hydraulic and environmental conditions, and small diversion fish
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screen apparatus can be installed in the facility to simulate the river flow conditions of the
potential installation sites of small diversions.

Description of the Hydraulic Testing Facility,: The monster flume is located at the UC
Davis Hydraulics Laboratory. The current design of the flume is 59 ft long, 12 ft wide and
6 fl high. It rest~ on a reinforced concrete slab of 59 ft long and 40 ft wide, as shown in
Figure 1. The monster flume is connected to 24" diameter steel pipes and pumps that are
capable of moving 60-90 cubic feet per second of water, Discharge to the flume is
controlled using a bypass valve on the circulation pipes. Different river flow conditions in
the river section of the flume can be simulated through the flow control structm’e at
upstream end of the river section, as shown in Figure 1. The ptupose of the flow control
stmctare is to effectively guide the water coming from the pumps into the river flow
direction, and to allow water from the diversion outlet and the return flow to reenter the
river flow section. The diversion takes a portion of the water flow in the river section of
the flume. At the downsl~eam end of the river section, a portion of the water enters the
return channel as return flow and a portion of the water flows to the water storage pool.
Different water depths in the flume channel will be achieved using a control gate at the
downstream end of the river section of the flume. A diagram of the proposed design and
experimental setting is given in Figure 1. There is sufficient space in the center of the
cnnclete slah in order to accommodate small diversion and fish screen structure.

Other Facilities in UC Davis Hydraulics Laboratol~ include: a dedicated 265 ft deep well
which provides non-chlorinated, air-equilibrated water, a temperature controlled fish
holding facility, analytical equipment including 3-D velocimetar with downward aud side
looking probes, computers, and staff experienced in construction and hydraulic testing.

2. Objectives and approaches

lhe overall objective of this project is to identify the hydraulic and mechanical
probtems of small diversion fish screens that have failed and/or that are to be installed in
the Bay Delta region. This testing facility will provide services that are essential to the
normal operations of small diversion fish screens and to the survival of auadramous
fishery in the Bay Delta region. It will be used to idanrily the hydraulic problems that are
associated with the failures of va~ous sma diversion fish screen apparatus in
Sacramento River, and to evaluate and improve the design of the screen cleaning systems
of the failed small diversion fish screen apparatus under various hydraulic conditions.

Objective 1: to create an experiment facility for testing small diversion fish screens. It
will be able to generate a wide range of independently controlled river flow
conditions and environmental conditions.

Approach: to modify the existing monster flume. A return flow channel will be added m
order to increase the dyer flow velocity and to recycle debris and sediment
without damage to the circulation pump. The height of the flume will increase to 8
ft in order to simulate large variation in river water surface elevation. A flow
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control sn’acture which is capable of guiding the water flow and capable of
allowing debris and sediment to pass through will be constructed. A variable
speed motor will be needed for the diversion pulnp.

Objective 2: to identify the hydraulic and mechanical problems that are associated with
the currently installed small diversion fish screens.

Approaz, h: to test the selected small diversion fish screens under various combinations of
river flow condition, and various diversion pump operation conditions. A
diversion with cylindrical wedge-wire screens and backwash salt=cleaning system
will be installed in the river section of the modified monster flume. The river flow
velocity will be controlled by the circulation pump and the flow control s~ructure
at the upstream end of the river section and the flume water depth. Various debris
and sediment will be add to the water to create various hazardous conditions for
~he screen. The velocity distribution around the fish screen will be measured
using 3-D SonTek Accoustic Doppler Velocimetars, which are capable of
measuring turbulent velocities at a rate of up to 25 samples per second, measure
velocity in three directions and allow tbr qualitative assessment of turbulence
su~uctar’es in the flow field near the fish screens. The performance of the fish
screen and its backwash self cleaning system will bc monitored. Air-burst and
brushed type of self cleaning system will then be tested.

3, Proposed Work and Schedule

We propose to constmct a hydraulic testing facility for small diversion fish screens
and to use this facility for identifying the hydraulic and mechanical problems of small
diversion fish screens that have failed and/or that are ~o be installed in the Bay Delta
region, After completion of the const~ction work, we propose to conduct hydraulic
experiments to evaluate the small diversion fish screens that have failed along
Sacrmnento River to identify the hydraulic conditions wlfich associate with these failures.

It is important to test small diversion fish screens with different possible field
configurations of these screens under various flow conditions before the field
construction. The testing facility will be ’able to determine under what field configuration
such screening apparatus are appropriate and under what field configuration they are not,

The proposed project hes two major tasks:
Task 1 - Preparation of a small diversion fish screen tesung lhcility within an

existing large flume at UC Davis Hydraulics Laboratory. A hydraulic
testing facility for small diversion fish screens is necessary in order to
test various configurations of small diversion fish screen apparatus
under different controlled flow conditions. A diagram of the proposed
flume design and experimental setting is given in Figure 1.

Task 2 - Hydraulic studies of small diversion of fish screens with various self
¯ cleaning systems under different flow and environmental ~onditions.
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Task 1 involves the design of the hydraulic testing facility and the &ssociated
modification and construction. Redesign and modification of the water circulation system
in the Monster Flume are requited. The platform for small diversion structure needs a
brand-new design. The Monster flume redesign includes a river section, a return flow
channel, a flow control structure, and a diversion support system. Steel plates, steel bars,
steel pipes, valves, and electric equipment are needed ~tbr the modification. Testing the
flume and establishing operation rules are also included in Task 1. The three engineers
and two mechanical technicians will carry the work of design, modification and testing.

Task 2 includes a) installation of a small fish screen with different self-cleaning systems;
b) hydraulic control and operation of the flume, the diversion and the screen; c) hydraulic
measurement for hydraulic experiments, such as flow velocity field measurements; d)
evaluation of the flow fields around various fish screens in small diversions; e) evaluation
of the pressure load on the fish screen structure which is being tasted. Operation of the
Monster Flume and the diversion apparatus for hydraulic experiments of the small
diversion fish screen is part of the Task 2. It demands simultaneous and continuous
adjustments by three engineers for incoming flow and discharge, water depth, velocities
ne,m" the fish screen and in the river section. Task 2 also includes maintenance and repair
of the Monster Flume and its water circulation system; regular calibration of instruments
used in the Monster Flume; and report writing and presentation of results. The two
mechanical technicians are needed for regular maintenance and repair of the Monster
Flume.

Schedule

Task 1
October Is*, 1999 Funding begins

Final design modifications,
acquisition of equipment and materials,
modification of the flume and water circulation system,
testing of the flume and water circulation system,

September 30t~, 2000 completion of the modification work.
Task 2
October Ist, 2000    Installation of fish screens and fish screen cleaning systems,

Conduct experiments with different combinations of screens and
screen cleaning system,
Water velocity measurements near the screen,
Final data analysis and interpretation
Report writing

September 30tn, 2001 Submit final report.

Project management t~k will be conducted by file Principal Investigator.

B. Location and Geographic Boundaries

The stressors, habitats, and species addressed_by this project are located in 1 1 of
the 14 Sacramento-San Joaquin watershed Ecological Managemant Zones identified by
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CALFED to contain screened and unscrccncd water diversions, proposed new water
diversions (e.g., for new off-stream storage, Sacramento River), and/or existing water
di~.ersions for whinh new or upgraded fish screens are proposed (e.g., Clifton Court
Forebay at the SWP, Traey Fish Facility at the CVP) (ERPP, Vol. 1, p 424). The
quantitative data generated by tiffs laboratory-based project will be immediately
applicable and complementm’y to tasting and proposed field evaluations of screened
small diversions (e.g., H&A Andreotti farms fish screen and Butte Creek farms
diversions), In addition, the results of this project will be broadly applicable to IEP
agency and CALFED decision makers to assess and predict the beneficial effects of
various sarcening strategies for proposed CALFED alternatives.

IV. lgCOLOG1CAL/BIOLOGII2AL BENEFITS
A. Ecological/Biological Objectives

l~ish screens at small diversions cart prevent fish from being drawn in. Installation
of fish screens and improvenrcnts to existing fish screen facilities have been identified by
CALFED as activities that provide direct benefits to fish resources and the ecosystem by
reducing stressors associated with water diversions. The Ecosystem Restoration Program
Plan (ERPP, Vol. 1, p. 425) contends that a "well-designed fish screen based on proven
technology is effective in reducing entrainment and impingeraent losses of many species
o[juvenJle fish". However, small diversion fish sm~ecns fi-equcnlly suffer from vm-ious
mechanical and hydraulic problems that influence their effectiveness th screening fish.

This Small Diversion Fish Screen project is specifically proposed and designed by
cooperative, multi-agency partners to address tbesc information gaps for small diversion
fish screens to provide timely, relevant, and comprehensive data that could be applied to
design, operate, attd adaptively manage screened water diversions that more effectively
protect Sacranaento-San loaquin watershed fish resources. Since this design study is
performed at a large laboratory flume, various field configurations can be tested and
optimal field configuration can be identified for the availablc set of small diversion fish
screening apparatns for minimizing mechanical failure. It can then be applied at any
particulzr diversion location. The results from this project will assist CALFED and other
environmental and resource managers to make decisions regarding small diversion
screening mad operation of water diversions in ways which truly protect fish, and enhance
ecosystem quality, and contribute to fish doubling goals mandated by the CNcPIA. The
results of this project will also help farmers to choose the fish screen apparatus that is the
best for their specific field condition,

The primary ecological/biological objective and benefit of the Small Diversion
Fish Screen project is to provide the data necessary to develop the "proven technology"
for protective positive barrier fish screens for priority native fishes in the Sacramento-San
Joaqmn watershed. These data will be useful to design or refine fish screen design,
screen site selection, and operation and maintenance of small diversion fish screens.
Secondary objectives and benefits include: providing complementary data for field fish
screen e~aluations; providing an experimenta!, platform for further studies, for example,
evaluations of the effects of debris and/or screen cleaning methods on fish performance
and behavior.
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The experimental approach and use of this facility will provide direct benefit to
complinaent field fish screen studies in several aspects.

1. The Testing facility is uniquely capable of testing prototype-size small
diversion fish screens under a wide range of flow combinations (e.g., high approach
velocity combined with low sweeping velocity or low approach velocity combined with
high sweeping velocity) and thus provides opportunities for detailed examinations of the
interactive effects of river flow and diversion flow.

2. Detailed observations of the performances of the screen and screen cleaning
system provide valuable information on important aspects of flow fields and the
responses of the screens and screen cleaning system to different flow fields. Field
observations of flow fields near fish screens installed at water diversions in the Delta or
on rivers m~e logistically and technically difficult because turbid water conditions limit
visibliity for human or video observations.

3. Hydraulic (e.g., stream velocity and water depth) and environmental (e.g.,
debris, sedi.ment) conditions in the field are inherently uncontrolled and cannot be ¯
replicated. On the other hand, they can he controfied and reproduced in the Testing
facility, enabling the replication of experiments to isolate and detect significant effects of
specific factors.

B. Linkages
By establishing a small d~version fish screen testing facility and developing a

technology to reduce failures of screen water diversions, the project has links to other
ecosystem elements and CALFED goals, including nanve species recovery and
conservation (CALFED Goal I ), improving recreational and commercial fisheries
(CALFED Goal 3). and rehabilitation and protection of natural processes tCALFED Goal
2), successful implementation of the CVPIA and of recovery measures for ESA listed
species, and non-ecosystem benefit~ like water supply reliability.

Since this design study is performed at a large laboratory flume, various field
configurations can be tested and optimal field configurations can be identified for tile
available set of small diversion fish screening apparatus for minimizing mechanical
failure. It can then be applied at any particular diversion location.

C, System-wide Ecosystem Benefits
This project addresses fish screen problems in the Sacrmnento-San Joaqum Delta

and tributaries. This apparatus, once developed, will also be useful for studies on the
effects of other environmental and biological conditions ~e.g., temperature, turbidity,
salinity, fish size, other species) and dillarent screen types. This testing apparatus is not
site specific but it can be easily adapted to a specific site an that various fish screening
alternatives carl be tested mad evaluated.

D. Compatibility with Non-Ecosystem Objectives
Results from this study could have impact on the operational guidelines for fish

screens and water diversions by suggesting techniques and app~,oache$ for better
protection of endangered Delta and riverine fishes. Application of the results of this
proposed project could have linpacts on sport, commercial and native Californian
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fisheries by improving protection of fishes at small water diversions throughout the Delta
and river systems and thus enhancing fish populations.

V. TECHNICAL FEASIBILITY AND TIMING

The small fish screen testing facility and the proposed research program am the
most appropriate and comprehensive approach to address questions relating to specific
aspects of fish screen design, fiow criteria, site selection and operation. This project, with
highly qualified staff, and maintenance facilities, is a large scale fish screen test program
capable of testing delicate, high priority native species like delta smell under a wide range
of realistic, controlled, flow and environmental conditions. The project will produce the
detailed quanthative data necessary for dcvalopmenl of fish screen criteria that protect
native priority fishes of the Sacramento-San Joaquin watershed. There are no altematives
presently available or in place to meet the stated objectives.

Much of the required laboratory hydraulic facilities and infrastructure are in place
and available. This project capitalizes on a anuther of exi~ling and new cooperative and
anllaborative arrangements between our hydraulic engineering research group, applied
environmental biology research group, state and federal resource agencies (e.g., DWR,
DFG, USFWS, NMFS). It also complements several ongoing and proposed projects,
including the Fish Treadmill project (DWR contract # B-80898).

This project will occur in a laboratory setting and requires no CEQA, NEPA, or
other environmental compliance documents. No zoning regulations, planning ordinances
or other constrain~ that could impact the schedule and implemeatability of the project are
known. Required permits for water use, discharge, and conatmction are on file or being
processed. Thcrc are no laws, regulations, land use conditions, hazardous materials
concerns, etc. which would delay or preclude implementation of this project.

Coltaborative arrangements:
California Department of Water Resources (DWR): Consultation and assistance in
design, and testing of the fish screen configurations.
California Department of Fish and Game (DFG): Consultation in the design of fish screen
configurations.
National Marine Fisheries Services (NMFS~: Consultation in the design of fish sereea
configurations and fish behavior experiments

VL MONITORING AND DATA COLLECTION

Hydraulic Measurements: Throe dimensional water flow velocity field
measurements of the river sections will be performed without diversion structure, with
diversion installed in the river section and with different diversion discharge. Water
velocity will be measured using the SonTek Acoustic Doppler Velccimeter. This
instrument is capable of measuring turbulent velocities at a rate of up to 25 samples per
second. It measures velocity in three directions and allows for qualitative assessment of
turbulence structures in the flow field near the fish screens.

10
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Environmental Conditions: Exl~riments will be conducted with clear water, water
with debris, and water with sediment.

lh’ojeet results will be reported in regularly submitted quarterly, annual and final
reports. The final technical written report will be submitted by October 1, 2001. Results
will also be submitted for publication in peer-reviewed scientific journals in the
appropriate fields, presented at interagency workgroup meetings, and will be available for
public review. Data collection, acceptability, quality control, and evaluation will be
described thoroughly in a Quality Assurance Project Plan prepared by the principal
investigator, collaborating scientists, and research staff (including research collaborators
from slate and federal agencies) and reviewed and approved by one or more experts from
these collaborating agencies who m’e not directly involved in the project. The Principal
Iuvestigator will store all data for five years after project conapletion.

VII. L()CAL INVOLVEMENT

The Fish Treadmill project is an ongoing Univeralty-based, laboratory program.
All required notifications and approvals (e.g., water discharge permit) t6 UCD, local
governments, landowners, environmental groups, and other interested organizations ~re in
place. Public outreach to interested parties (including ~cademics, state mad federal ageucy
personnel, local and state media~ and the general public) is aecomplished through
scheduled quarterly meetings, 1EP Newsletter articles, journal at’titles in the scientific and
technical press, and related UCD press releases.

i1
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VIII. COST AND COST SIIARING

A. Budget
Total funding requested from CALFED is $558,394 for 2 years (see Table 1J. Budget

costs include salaries and benefits of 2 part-time Hydraulics Laboratory shop technicians,
3 part-time hydraulics engineers who will redesign and modify flume and water supply
system and install necessary fish screens, and the principal investigator for one summer
month per year. The budget cost for modifications and installations include fish screens,
necessary plumbing mid valves for water supply system, electrical installation and control
devices, observation structure and a car-port type structure to cover the apparatus. The
first year budget includes the construction material and equipment. Construction and
install~ion of this type of apparatus at a facility without the water handling infrastructure
available at the UCD Hydraulics Laboratory would be significantly more expensive.

Tablo 1. Total Budget CALFED funds only)

Task I)irecl Direct Services Material and Ml~cellaneous Overhead and Total
Labor Salary and Contracts Acqulsifion and other Direct Indirect Costs Cost
Hours Benefits Costs Cost

Task ] 5400 122972 100000 9707 59697 292377

Task2 5450 130190 5000 13942 6~723 21395S

Project 390 33407 2000 1666"; 52162
Management

Table 2. Quarterly Budget (Year I)

Task Oct-Dec 1999 Jan-Mar 2000 Apr-Yun 2000 Jul-Sep 2000"

Task 1 148095 48094 48094 48094

Task 2

Project Management 6521 6521 6520 6520

Year i Total = 2318459

Table 3. Quarlerly Budget (Year 2)

Task Oct-Dec 2000 Jan-Mar 2001 Apr-Jun 2001 JuI-Sep 2001

Task 1

Task 2 53464 53464 53464 53463

project Management 6520 6520 6520 g520

Year 2 Total = $23~935

12
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B. Cost-Sharing
Collaborating agencies are expected to provide us with the part-tinge services o1" their

personnel for different ta~ks. California Department of Water Resources will provide us
with a biologist to consult and assist with the design, construction and testing of fish
screen configurations, and to &ssist with the preparation of the QAPP. California
Department of Fish and Game will provide assistance in design of fish screen
configurations and prep0a-ation of QAPP.

13
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VI. APPLICANT QUALIFICATIONS

A. Organization of the Project

For over thirty yezrs, the University of California Hydraulics Laboratory in Davis has
been conducting hydraulic investigations through simulations and scaled models. The
presen/and fulure research interest~ of the Hydraulics Laboratory are tbcused towatds
meeting the need~ for the solution of the ecological, environmental and hydraulic
engineering problems existing in the overall Delta region. Currently, the Laboratory is
conducting a Fish Treadmill study in order to determine how Delta fish species of various
sizes and swiroming abilities behave if subjected to a flat plate fish screen, and what are
the suitable approach and sweeping velocities mid 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 EnvSroumental
Engineering, University of California, Davis. The ~esearch engineer Dr. Z.Q. Chen will
provide day to day project management, data analysis and interpretation, and report
writing. Two post-graduate research engineers will assist with design, consta’ucfion,
operation, aud data collection and analysis. Two quarter-time shop technicians will assist
in the construction of the related structures, as well as with the daily routine maintenance.
Collaborating engineers and biologists from DWR, DFG and NMFS will work with the
principal investigators and managing hydraulic engineers and biologists.

B.. Collaboraling Scientists

Dr. M. Levent Kavvas is a professor at UC Davis, Civil and Environmental Engineering
Deparlment since 1985. He has been responsible for many related research projects in
collaboration with different state agennics. He is an author of more than 87 journal and
proceedings publications in tile areas of hydraulic and hydrologic engineering. He has
been a ruenther of the Editorial boards of several enginecring journals, and is cun’ently
the Editor of ASCE Journal of Hydrologic Engineering. He is currently a principal
investigator on the Fish Treadmill Study (DWR contract # B-80898), an extensive study
of the performance and behavior of Delta fishes exposed to 3-D flow fields near large
plate fish screens.
Dr Z.Q. Chen is a Research Engineer with the UCD Hyda’aulics Laboratory. He has
worked on various hydraulic modeling studies, and currently is a lead engineer for the
Fish Treadmill Project. He was also involvea in the hydraulic modeling stu0.y of the Fish
Treadmill ] :2.5 scale model. Dr. Chen specializes in computer models in hydrology,
hy~kaulic analysis of rivers and solute trar~port, and physical hydraulic models.
Mr. Ted Frink, a biologist with the Environmental Services Office. California Department
of Waler Resources, will advise and assist the project term on design of different fish
screen configurations, data analysis and interpretation of results.
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Mr. Robert Fujimura, a biologist with California Department of Fish and Game, will
assist and advise with us on experimental design, data analysis and il"~ple~’nentation of the
expe~-inaents.
Mr. Rick Wantuck with National M~ine Fisheries Services will the project term on the
desige of fish screen configurations mad fish behavior experiments.

C. Conflict of Interest

There are no existing or potential conflicts of iaterests for any of the personnel involved
in this p~’oject.
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-- .. $ 239,680 140,455 i$ 49,6[3 $ 49,612

~    1~ ~;~TOTAL (~ ~fJi,~ 1~ ~nd ~4)

239,680 140,~55~
.

49,613

$ $ $ "’

.680 vr 2 - 238,693 yr 3 - 80,021 yr 1- 46%. yr 2 - 46.5%, and ~r 3 - 48% of
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