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July 20, I997

CALFE~ Bay-Delta Program Office
Category HI Proposal Administrator
1416 N’mth Street, Suite 1155
Sacramento, California 95814

Enclosed please find 10 copies of the proposal "Enhancement of a Fish Friendly Pumping System
for Fish Protection Facilities in the Central Valley, California", submitted in response to your
CALFED BAY-DELTA PROGRAM Request for Proposals: 1997 Category BI. I understand
that all proposals need to be submitted by Jttly 2g, 1997, so this should hopefully make the
deadline by several days. CALFED’s rceommended proposal f’omlat has been carefully followed,
and page limitations adhered to as advised in pages 13-18 of your RFP.

We believe development of ’"fish friendly" ptmxping systems would result in major benefits to
CALFED’s programs, and are pleased to submit this proposal. If any clarification or further
information is needed on this proposal, I would be happy to respond and can be reached at
303/236-6007, ext 226; FAX = 236-6008; or, Email:CListon@do.usbr.gov.

Sincerely,

Charles It~ Liston
Res~eh Aquatic Scientist

I --000:344
1-000344



EXECUTIVE SUMMARY

ENHANCEMENT OF A "FISH FR~NDLY" PUMPING SYSTEM
FOR FISH PROTECTION FACILITIES IN THE CEN~fRAL VALLEY, CALIFORNIA

CHARLES R. LISTEN

" i . Modifications to the Red BluffResearch Pumping Plant (RBRPP)
intea~l helical pump (Hydrostal) outlet and variable fi~quen~y drive motor, with flsheriee and
hydraulic evaluations, are proposed to assist developmant of"fiab ~¢ndly" pumping technology
for CAI.FT~ programs. Fish fiiendiy pumps and li~s would be of high value in new fish sczcon
fecilitins (i.e., Hood, CA) and for upgrading existing technohigy (i.e., Trecy, CA). Present pump
outlet configurations and non-variable pumping speeds restrict evaluations necessary for
acceptanve of this technology. Fish survival through the helical pump has been high, though
somewhat less than tests show for larger Archimedes pumps. Unnecessary stressful conditions
f~om prcsant pump outlet configurations and higher than optimal pump flows would be remedied
with this project° and critical evaluetio~ would be done. Evaluations would be caried out usin8
existing research facilities and protocols accepted by regulatory agencies responsible for
endangured species concerns Species focus would be juvenile chinook salmon and stealhaad,
though studies would be made on 18 other species entrained at Red Bluff. There are additional
major applications for uther Central Valley priority speclas including Deka smelt, longfm smelt,
splittall, sturgeon, and striped bass The project objective is to "De~nonstrste, refine, and develop
"fish fiicndiy" pumpin8 technology to a level acceptable to regulatory agencies for major
application at CALFED-relatexl facilities and programs in the Central Valley, California".

~lo~f~,~. This project would capitalize on existing ’’fish ffiandiy" pumping
programs, trained staff, and research facilities. A fisheries-angineerin8 approach would be
applied. The three-year project would be done in five "Phases": I) Feasibility Study with Report
for Pump Outlet Modification - 10/1/97-12/15/97; II) Design, Specifications, Drawings, Pe~r
Renew, for Pump Outlet - 12/1/97-2/15/98; HI) Assessment and Improvement oftha Variable
Frequency Drive - 10/1/97-9/30/98~ IV) Acquisition of Materials and Construction of Modified
Pump Outlet - 4/1/98-8/31/98; and, V) Hydraulic and Fisheties Testing and Evaluations with Final
Report - 9/1/98-9/31/~000.

Jnsriticafion for Pro_iect and Fundln_~ by CALFED. New technologies are needed by CALFED
under all future water mauagement scenarios for fish screens and associated bypasses. Refined
testing with proof of"fish fiiandly" pump systems is required for acceptance by regulatory
agencies. Acceptance requires demonstratin8 that species such as juvenile ~almon and steelhaad,
Delta smelt, longfin smelt, American shad, splittail, sturgeon, and striped bass, can be bypassed
successfully away from screens and back into ~ource waters in a healthy condition.
The Red Bluff‘site, associated research fadh~ee, trained sta~, and accumulated experience and
data afford an economically and scientifically attractive opportunity to advance this technology.
Support of this project would be in line with recent recommendations from the CALFED Fish
committee to seriously consider "fish friendly" pumping technology0 based on the enrly results
from the RBRPP Program.
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Budget Costs and Third Parry Imnaets. The three year budget is estimated at $442,059. Budgets
associated with the five Phases are as follows: l) $43,124; l~) $18,961~ m) $122,440; IV)
$82,738; V’) 174,798. By Fiscal Year, bugets are: FYgg, $267,261~ FY99, $79,324;
FY2000, $95,474. No impact will occur to water users; construction is scheduled for July and
August when water de.liveries are made from Red BluffDam. Ongoing research will be impacted
minimaly; evaluations will continue on the Archimedes pumps during construction. All
modifications must meet with agency approval, requiring communication and coordination. Since
we are improving an existing system for fish p~ssage, no problem impacts are anticipated.

~. The fisheries and engianedng team is eminently qualified for completing
this pruject. Many d~cades of fisbe~’ies, aquatic science and engineering experience with fish-
related facilities is represented, with experdence gained from acadenfia and government, and from
many parts ofthn country and overseas. All staff have intimate knowledge and ~:mparienca with
the RBRP1a, and most are involved in present evaluations and analysis of RBRPP data. Principals
are involved with many Central Valley fishery issues and are leading technology development for
other Cemral Valley llch facilites.

Monitodn~ and Data Evaluation An extensive engin~ring and fisheries evaluation is planned for
the two years following plant modifications, using existing research facilities and established peer-
reviewed protocols. Excellent pr~-project data exists for direct comparison. Publications
containing methods and early results are noted in the proposal. Freque:at hydraulic monitoring of
pump effluents, forebays and screens will be done. Monitoring of pump operation and conditions
will be continuous. Weekly fish entrainment evaluafioas will be made (20 species), noting fish
condition and injury. Experimental pump "pass throughs’" using juvenile salmon of various sizes
will be carried out with replication using treatmenl and control groups. Extensive observations on
fish survival and post-passage condition will be done. Fish are held for 96 hr following pump
passage to observe any potential delayed effects. All data will be analyzed with established
statistical methods, and a final ruport will be submilted September 30, 2000. Data updates and
progress reports will be prepared on request.

Local Sunnort/Coordination with Other laro~ams~Cnm_natlhllitv with CALFED Ob.iectives
Support for the RBRPP has been very high fi’om all cooperating agencies (CF&G; CDWP-q
NMFS; USFWS; Reclamation), and all programs havg been coordinated with agencies and water
users from the beginning. This project would enter into a high support environment, with much
interest by all parties in "fish fdandly" pumping technology. This project would integrate with
other programs such as USFWS local river fisheries studies, the Red Bluff Tish Passage Program,
GCID fish screen developments, the Tracy Fish Facility Impruveraant Program (TFFIP) in the
south Delta, Contra Costa screen developments, and others. The project is most compatible with
CALFED objectives for addressing factors that negatively impact the Bay-Delta ecosystem such
as unser~ned dllverslons. Turthar, this project is right for Category III funding as it directs
aetivi~ins towards reducing colL~lic~s in the Bay-Delta Ecosystem, focuses on high risk species,
and, through higher survival of entrained fish, can provide broad ecosystem benefits.
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ElqlLM~CEMENT OF A "FISH FRIENDLY" PUMPING SYSTEM
FOR FISH PROTECTION FACILITIES IN THE CENTRAL VALLEY, CALIFORNIA

CHARLES R. LISTON, Ph.D
RESEARCH AQUATIC SCIENTIST

BUREAU OF RECLAMATION
TECHNICAL SERVICE CENTER

ECOLOGICAL RESEARCH AND INVESTIGATIONS GROUP
DENVER FEDERAL CENTER, BLDG. 56

I~.0. BOX 25007 0)-8220)
DENVER, CO 80225-0007

303/236-6007, ext. 226
FAX: 303/236-6008

EMail: Cliston@do.usbr.gov

PARTICIPATING AND COLLABORATING WITH:

Wagon Frizell, Research Hydraulic Engineer, Reclamation, D-8560, Denver
Sandra Bolthwicl~ FisheB, Biologist, P, gclamation, NC-102, Red Blu~, CA
Max Stodolski, Civil Engineer, Reclamation, NC-102, Red B|uf~ CA
Louis Helfrieh, Professor of Fisheries, on Sabbatical with Reelamation, DTSC
Clarence McNabb, Retired Professor of Aquatio Sciences - Consultant
Steve Atkinson, Mechanical Engineer, Reclamation, NC-102, Red Bluff, CA
Rick Chdstansen, Mechanical Engineer, Reclamation, D-8410, Deawar
Bob Zelanka, Meehnieal Engineer, ReClamation, D-8420, Deever

RFP Project Group Type: Public Works!Construction
Services

Note: Project Involves Minor Structural Modifications to a "Fish
Friandly" Pumping System and Includes Evaluations
and Monitoring
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PRO!ECT DESCRIPTION

a Pro_leer Description ~nd Approach The Red Blufl~Researoh Pttmping Plant (]~B]~I~P) is
pro~ ~quo n~ t~olo~ for d~ve~g wat~ w~o ~ng fi~ ~j~ ~d loss
~fl ~t fl 1996; Listen ~t.fl, 1997; Fi~r~s 1-5). ~s t~olo~ hm ~s~e apportion for
~ture fi~ ~fies r~r~ uM~ ~ C~ wa~r ~8emem options M ~e C~fl V~.
F~ ~endiy ~s, or props, ~11 be ne~ for both ~ter diversiom ~d b~as~s ~sociated
~th fish ~m. Conm~on of~P ~s complied ~ 1995. ~o ~c~es ~d one
~gfl-h~cfl ~mp ~ ~ for ~tion. ~er p~p s~s
Hefi~ pump, ho~r ~e p~p ~ much ~er thin ~c~ pumps for a #v~ volume, ~d
p~c~ ~d ~afion ~sts ~e fi#~fly 1o~. ~mp ~ md ~pfici~ f~mte
~t~ ~d ~, md voven fi~ pa~e ~ would ~e ~e heli~ prop
~no~y amice md feafible for C~-relatM fish fa~fies. ~ly tests on fish pm~ge
¯ ow ~ su~vM rat~ for bo~ pump ~ ~i~on et ~. 199~. How~,
he~ ~m is ~Mt Iow~ t~ the ~c~M~ b~ of inco~ om~ ~afion
(~ fi~re 5, oml~ for ~e h~ prop) ~d prop s~eds ~d flows preside of"b~
~t~. TMs proje~ would d~tiy e~ ~e success of the h~c~ p~ ~em t~ough
me.cations ~d ~fluations of the oufl~ works ~d u~ of v~able spe~ motors. T~ outl~
would be mo~ to pro~de gentle flows leM~g to ~e fish screws, ~d to cr~te 1~ stress
~ &e pump by e~ating fo~ f~ of h~d The present outlet was retrofitted imp a bay
~fi~ly dofi~ for the ~c~medes pump, ~d w~er u~ess~ly pl~ges ~to ~e ~ scr~n
forebay from h~ghts of ~out four f~. ~prov~ents in the v~le sp~ ~p~ilifies wo~d
assm t~ pump o~rates ~t~n desi~ ofit~a ~d fllow fish s~vfl e~uafions over v~ous
prop flows ~d ~M’s. ~ su~, these m~cations would ~low us to test prop ~ts
more d~y ~d ffirly by d~adng um~s~ so~s of stress.

TMs proje~ would be appro~ in five p~ses ~ ou~ed in ~cfion "e’" below, und~
"Pressed S~pc of Work". ~e project t~ ~vanmgc of p~ping ~d ev~u~fion ~c~ities
that do not efist ~h~e else. Extenfivc pre-proj~t data ~11 mssist comp~ns of"before
~d ~ me.cation" pump operations. ~1 modifi~tions md ev~u~fiom would ~ c~ed out
to p~de ~ticfl data ~d te~olo~ for ~ture Cen~fl V~ey fish fadlities ~d ~r di~wmm
~u~ ~t~ ~s, ~ well as en~ng ac~ptable sflmon su~val in pumps at Red Blu~

b. ~cafion =fief ~apMc Bound~es ofPr~ect. TMs project is on ~e Sacrmento
~. Te~ County, Cflifomia (upper Sacramento ~ver watersh~ Fi~e i). The pmj~t is
at ~ Bluff Diverfion Din, approfimatcly 243 river ~les above ~Iden ~te Bridge.

c. E~ted Ben~ts. ~e pfi~ s~sso~ addres~d ~e &re~ fish losses ~d inju~ at
water &~om ~d fish scr~ ~&ties (~s~ =d ~mre). ~jor p~ b~efits to fish
su~v~ w~ld reset from appli~fion of r~nM "fi~ ~$~’ ~ing tec~olo~ wher~er
fi~ ~een ficilifies n~d to be ~proved 0.e., Tr~y) or d~#loped 0.e. at Hood, CA) ~ the
C~trfl V~. Fish ~dly pumps ~ emble fi~ b~asses to be d~eloped wher~r hy~u~c
h~ is need~ for tr~Mg fi~ back ~to so~e ~t~s. ~s is t~icflly
Bay-Ddm ~ where fi~ ~eens ~ inst~M. N~ ~n~ts for fi~ scrag m~ r~ult.
S~n~ benefits rela~ to more oppo~ti~ for ~h prot~ion syst~ at more sites
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previously considered un~asible for screens (i.e., the many small diversions in the Delta may
develop small "fish friendly’’ pumps for water delivery, backed up by screens with "mini" portable
bypasses) Further, small diversion darns in tributaries to the Bay-Delta that are serious
impediments to fish passage may be seasonnally replaced with "fish ~endiy" pumps to deliver

The pr~nary species focus with this project are juvenile aldnook salmon and stenlhead, but
development of refined "fish friendly" pumping systems has wide implications for other Cemral
Valley priority species such as Delta smelt, longfm mnelt, spiittail, smrsenn and striped bass.

d. Backeround and Binloaical/Technica~ Justification. Refinements are needed for the
internal helical pumping system to demonstrate the potential of this pump for broad application
in fish protection in the Cemral Valley. Present ~ fish survival rates are still less than with the
Archimedes, although the playing field for pump comparisons is not level at present (Listen nt al
1997). This is due to unnecessary rigorous and stressful conditions created by the pump outlet
(Figure 5) and inoperative variable speed motors needed to assure e/~cient pump operetln~ ranges
(the helical pump now runs at 380 RPIY[, and pumps 113 CFS; the pump, screen and bypass
systems were designed for about I00 CFS; Archimedes pumps deliver around 90 CFS).

Benefits are expected for enhanced fish survival ~nd health following pump passage
because proposed modifications will significantly lower strassf~l conditions. We fm’ther expect
less fish disorientation, and greater immediate predator escapement ability. In.eased survival of
native species in the Central Valley will contribute positively towards ecosystem health.

Benefits will be long-lasting and durable because refined fac’tlities will continue to function
for fish proleetion throughout the life of the fish screening fadlides. Populations of priority fish
species will be enhanced annually through increased survival and health of individuals that become
entrained, then bypassed hack into source waters, at water delivery operations.

The current status and accomplishments of the RBRPP program have been outlined in
recent publications (Ftizell et al. 1996; Listen et al. 1997). Hydraulic, fish entrainment, and fish
pump-passage evaluations have been on-going since 1995, following completion of the major
construction in 1995. Appruximately $15 million has benn expended on coestmction o f the
RBRPP including excellent fish researeli facilities (two aquaculture-type, controlled environment
tabs) required for delicate fish experimentation and hydraulic monitoring. Facilities to perform the
necessary evaluations for the proposed project are available, and are of highest scie~’~e quality.
Invited papers and presentations have been presented since 1995 at national scientific forums and
regional scientific and non-technical forums. In addition, interageney coordination and
cooperation has been a significant accomplishment. Fisheries and engineering stsff from NIv~S,
USFWS, CF&G, CDWR, BOP,, and water authorities have met regularly since 1991 developing
project designs and evaluation plans in a collegial atmosphere resulting in a high professional and
teehmcal approach, and acceptance of the RBRPP worZ

The RBRPP interacts e~tensively with the ovarit!l Rod Bluff’fiab passage program, and
was developed to assess the potemial of using "fish friendly’’ pumps to provide water to the
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Tehama-Colusa Cenal while gates are raised at Red BluffDam Results l~ave been so encouraging
that this technology has been reconm~ended by the CALFED fish facility committee for further
development. More recently, the Tracy Fish Facility ~nprovement Program (TFFI~’; a large
activity aimed at upgrading this south Delta fish salvage system) is planning to incorporate tests
with "fish friendly" pumps based on the optimistic results at Red Bluff.

Documents related to the RBRPP program and this proposal are listed in the attached
bibliography.

e Proposed Scope of WorE This project will be carried out under the following phases
and tasks: Phase I. Feasibility Study with Report, Pump Outlet, 10/1/97 - 12/15/97

*Will include flume studies in the lab to optimize the pump outfall-ehaanal
entrance interface; this will involve fine tuning the unffall shape to
minimize the formation of eddies in the outlet chaunel and ensure
axlaqunte velocities to move tish through the system.

Phase L1. Deal~ Specs, Drawings, Peer Review, Pump Outlet, 12]1/97 - 2/15/98
*The pump outlet system will be designed and specification drawings and
paragraphs prepared by the DTSC, Reclamation. The specifications will be
issued by the Mid-Pecifie Region. Major features include: 1) Removal of
existing pump outlet pipe, pipe transition and pipe supports; 2) Saw cut
and removal of a portion of the upstream end of the existing concrete
flume; 3) Furnish a steel plate flame and attach to the concrete flume; 4)
Furnish a new pump outlet pipe with pipe transition and pipe supports, and
install be’aveen pump outlet and concrete flume; and, 5) Furnish and install
new, adjustable transitian walls in concrete flume.

Phase HI.Assessment and Improvement of the Variable Frequency Drive (VFD),
10/1/97- 9/30/98 (Overlaps with Phases I and I1)

*Will include thorough study of the present VFD syster~ including
electrieai supply, with a report of improvement recommendetions by
2/1/98; improvements will be made so pump can operate effectively at
v~iable rates by 9/30/98;

Phase IV. Construction of New Pump Outlet, 4/1/98-8/31/98
*Award to Construct expected by 4/1/98; time prior to 7/1/98 devoted to
acquisition and fabrication of materials; actual construction planned during
7/15-8/31D7, when disruption of on-going evaluations and water deliveries
would be minimal and not significant.

Phase V. Testing and Evaluations with Final Report, 9/1/98-9/31/2000
*Hydraulic and fisheries testing will be carded out with established
protocols, and replicated using pre-modificatlon techniques for valid
eomparisuns; fish entrainment studies will involve all 20 species
(Liston et al,. 1997); fish pass-through tests will focus on juvenile chinook
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salmon.

Quarterly financial reports including costs broken down by labor, non-labor, and services
(contracts) will be provided to appropriate eALFED staff using Reclamation’s automated
computer system. Tbe tinancial status and details are available at any time, however, and
printouts can be made available on request during any phase oftbe project. The principal
investigator works closely with our Mid-Pacifio Cliant Liaison, Mr. AI Bm~rland, on all financial
aspects.

f. Monitoring and Data Evaluation. Monitoring and evaluations for RBRPP are on-going
and would be tied in with this project, beginning 9/1/98. Established, peer-reviewed protocols
for hydraulic and fisheries evaluations would be continued (Ffizell et al., 1996; Listen and Johnson
1992b; McNabb et al. 1997). Hydraulic evaluations will consist of measofing velocity profiles in
the channel leading up to the wedge-wire "Vee" screens as well as a reevaluation of the sweeping
and approach velocity conditions on the screens themselves. Shear forces at the pump outfall-
channel interface will be evaluated through velocity and current-direction measurements.
Hydraulic evaluations of the channel will be done prior to ext enalve biological testing, including
any adjustments to the screen baffles that may be required. Monitoring of pump operating
conditions will be done continuously. Comparisons with the present operating conditions should
show improved efficiency due to lower head requirements. Variations in flowrata through the
adjustment of motor speed will fi~rther enhance pump comparisons.

Fish evaluatinns will consist of both r~gular entrainment obsercatinns and experimental
pomp-passage tests using juvecile chinook salmon. During pump operation, weekly 24-hour
eetralnm~nt studies will provide data on numbers and condition offish coming in from the
Sacramento River. Fish are collected from downstream holding tanks and identified to species,
measured (langth), inspected for condition and external injuries, and resumed to the River. All
data will be compared dirtily to earlier entrainment data (1995-1997). For pomp-passage tests,
fish are transported from Coleman Hatchery (two groups: 30-44 ram, and 45-70 ram) and held in
flow-through well water at Red Blufl~ Fish are dyed with bismark brown prior to a test, end are
sorted into control and treatment groups. Fish are then moved to the river lab and accIimated to
River water. During passage tests, fish are released (32 per release) into intake pipes pfpumps
(treatment) and at pump outfalls (controls). Samples of pro-test fish are used to compared with
post-test fish for possible external damage and scale los& Following each test, fish are recovered
and held in the fiver lab with Sacramento River water for 96 hours to assess any delayed effects.
Sub-lethal stress will also be evaluated on pomp-passed fish and compared to controls.
Observations on behavioral stress indicators, such as respiratory rotes, swimming al~flity, current
orientation, cover response and predator avoidance will be made. In addition, blood chemical
indicators of stress will be observed (blood glucose levels). All experiments will be done with
appropriate statistical design.

All RBRPP data are integrated with on-going USFWS local Sacramento River fisheries
studies, and with other Central Valley fish protection/screening studies such as Tracy, GCID, and
Contra Costa. Data will be presented to the CALFED Fish Fac’dity committee on request. NMFS
receives all RBRPP data monthly, and uses information for reports and assessments of other sites.
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Peer review of~ RBRPP methods and research reports has been an integral part of the program
from the start. Key technical staff from all interested and cooperating ageeoies have been
identified and serve as tedmical reviewers. We also include reviews by Universities. Articles
submitted for journal publication will ensue, and will undergo the established review processes for
national technical journals.

g, Imt~lementability. Eximing environmental compliance ~tgreemems, permits, and
interaSancy cooperation intended to conform with relevant state and federal regulations at
RBRPP cart be extended or mnditied (rath~ tben developed) to maximize implamentability. On-
going fisheries re~narch efforts nre coordinated (~inee 1992) with an intemganey group from
Reclamation, NMFS, USFWS, CF&G, CDWR, Cemml Valley Water Users, and the Tehame-
Colnaa Canal Authority. Current cooperative agrenmems, biological opinions, and scientific
collection permits for state- and federally-listed species can be extended or modified. The broad
participation, continuous information exchange, and wide support expressed by agencies,
industry, and the gnaeral public at annual technical and public meetings will continue to be
promoted in this project effort.

COSTS AND SCHEDULE TO IMPLEMENT PROPOSED PROJECT
a. Budget Costs/Table

Project Phase/ Direct Direct Overhead Service Material & Misc. & Total
Tasks Labor Salary& Labor Contracts Acquisition OtberDCCost

Hours Benefits Contracts (T&PDiem)

Phase 11
10/1-12/15/97 375 $19,684 $18,336 $1,000 $4,104 $43,124
Phase Ha

12/I/97-2/15/98240 $9,860 $9,101 $18,961
Phase I~~

1011197-9130/98 600 $23,712 $21,888 ~ $6,840 $122,440
Phase IVI
4/1-8131/9g $40,000 ,~40,000 $2,736 $82,736
Phase Vl

10/1/98-9130/99400 $18,179 $16,781 $25,000 $5,000 $14,364 $79,324
10[1/99-9/30120 600 $28,954 $26,438 $25,000 $15,082 $95,474

Total (3 years) $442,059

1Phase l=Fnasibility Study and Report, Pump Outte~; Phase R--Design, Specs, Drawings, Peer
Review, f~r Pump Omlet; Phase Ill=Assess and Improve Variable Frequency Drive; Phase
IV=Construction of Pump Outlet; Phase V--TestingdEvaluations and Final Report.
2570 K needed if present system ofmotur and VFD needs replaced for single Hydrnstal pump
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CA[FED funding is needed for this project for refined testing and devdopment offish
protection technology of high value for all CALFED options in the Bay-Delta. Without support,
it is likely that internal hydrostal pumps will not be given enough appropriate saientific
assessments for acceptance by regulatory agencies in the Bay-Delta. This would be unfortunate
for the advantages era compact, y~ "fish friendly’, pump to aft future fish bypass needs, and
many direct water ddivery systems, would be enormous.

E.valuation costs requested for this project are modest and ~’fleat cost sharing through on-
going Reclamation support of the overall RBRPP and Red BluffFish Passage Program.
Requested budgets would allow greater focus on the internal pump, and would expand
evaluations to include more tests under variable RPM conditions. Costs for a starbup scientific
evaluation of’‘fab fiJendiy,’ pumps for CALFED would be enormous. We propose to provide a
multi-millinn dollar research facility with high quality labs and experienced technical ataffto assist
CALFED technology development needs. Beyond this project, we see a great potential for
another "fish friendly" progr0.m: we anticipate using the fuurth bay at RBRPP (figure 2) to install
and test another pumping system fiather applicable to CALFED needs. We wish to explore this
latter possibility th’ough proposals during the second round of RFP’s from CALFED

The hydrostal pump’s service and repair needs are being underwritten and tact beyond
warranty requiremoets by Envirot~h of Salt Lake City. This company is committed to
appropriate assassmants of the hydrnstai system, and has made verbal assurances that it will
continue this ifthn proposed modifications and evaluations are continued.

h Schedule Milestones.

Project Milestone St~ Date F.~kDA~

Feasibility Study, with Report, Pump Outlet 10/1/97 12/15/97
Design, Specs, Drawings, and Review, Pump Outlet12/1/97 2/15/98
Assess and Improve V~iable Frequency Drive 1011197 9/30/98
Construction of New Pump Outlet 4/1/98 8/31/98
Testing and Evaluation; Final Report 9/1198 9/31/2000

e. Third Party Impacts. Alteration of the helical pump outlet will require close
coordination with the Nationzl Marine Fisheries Service. Any alteration, however minor, of
RBRPP must meet with NM~S approval because of the sensitive issues surroundi~ the
endangered winter-run salmon. Past coordination with NMTS on alterations (i.e., trashrack
configurations) has been most successful, and we anticipate no problems. Electrical supply to
V~iable Frequency Drives may be altered and could affect other operations at RBKPP. Careful
coordination with Reclamation plant managers should alleviate problems. No impact will result
on water deliveries, as consUrdction is planned when Red Bluff Dam gates are in, and ample
water is supplied through gravity diversion. On-going research and monitoring will be impacted to
some extent, although studies will continue durin8 ennstructinn with the Archimedes pumps.
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APPLICANT QUALI~"ICATIONS

This project would involve a team or*nine fishery and engineering profassonials,
intimatdy familiar with the RBRPP program. The project wouldbe managed byDr. Charles
Listen, Research Aquatic Scientist, who has had extensive experience in managing large,
interdisciplienty research projects both in academia and government. Dr Listen is presently
directing research for the RBRPP and is also technical team leader for P, eclamatlon’s Tracy Fish
Facility lmprovemem Program (TFFIP) in the south Delta. He has a thorough understanding of
the fisheries and fish protection tenhnology needs throughout the Cemral valley, and has worked
extensivdy with all involved federal and state ageneias for nine years.

Engineering designs and feasibility activities for the pump outiat would be handled mainly
by Warren Ffizell, Rick Christensen, and Bob Zelonkig Engineers with Reclamation. On-sita
engineering needs and coordinatlotl would be handled by Max Stodolsld, Engineer and Manager
of the overall Red Bluff Fish Passage Program, and Steve Atkinsen, on-site anginecr for the
RBRPP. Evaluation programs would be carded out under the direction of C. Listen and Sandy
Borthwick (fisheries) and W. Frizell (Research Hydraulic Engineer), with further academic in-put
and assistance from Dr. Louis Helffich and Dr Cal McNabb. Pump outlet retrofit and variable
frequency drive activities (bidding process if needed; construction) would be coordinated by Max
Stodolski and Reclamation’s Willows construction office, California.

Bdef"Blosketehes" of Technical Staff

CharlasR. Listen. Research Aquatic Scientist, GS-14, Bureau of Reclamafien
BS, MS, Ph.D.- Biology and Aquatic Sciences
Prior to Reclamation (1989), Tenured Assoc’aate Professor, Mishigan State University
32 years experience in applied research related to water resource development and

fisheries and aquatic habitat imeracfions; directed multi-million dollar fisheries programs
both in academia and govemmem; numerous publleadoas and technical reports;
presently directing technical program for the Traey Fish Facility Improvement Program
(TFFIP) and Red BluffResearch Pumping Plant Project (RBRPP).

K Warren Ffizell. Research Hydraulic Engineer, GS-13, Bureau of Reclamation
BS, MS - Mechanical and Civil Engineering
With Reclamation since 1976
Specialties include: hydraulics of fluid machinery, gates and valves; data acquisition

techniques; instrumentation; and prototype field evaluations. Currently serves as
technical lead for Red Bloffengineedng evaluations, and performs hydraulic studies at
the Tracy Fish Facility in the south Delta.

~, Fisheries Biologist, GS-12, Bureau of Reclamation
BS, MS - Biology and Fisheries Science
With Reclamation since 1994, before with National Park Service
Specialties include: development of fisheries techniques for assessing fish screens and
"fish friendly" pumping systems; fisheries ecology; fiver ecology and aquatic
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invertebrates; on-~ite management of complex interdisciplinaod" research programs and
staff

~ Civil Engineer and Manager, Bureau of Reclamation
BS - Civil Engineering
With Reclamation over thirty years
Specialdec include: construction supe~tision and inspection; administration; development

ofinteragnncy coordination for complex programs; teclmical advisor and reviewer of
enginecting evaluations for RBRPP; budget development and manasement; interactions
with water users and districts; platming activities. Currently serves as Manager of
P, eclamation’s Red Bluff Fish Passage Program, and of the Red Bluff Office

Rick Christensen: Senior Mechanical Engineer, Bureau of R.eelamation
BS - Mechanical Engineering
With Reclamation since 1981
Specialties include: preparation of dasigns, computations, layouts, drawings, reports,

manuals, specifications, operational procedures, procurement procedures, fabrication
teclmiques, and installation procedures for mechanical equipment; responsible for
designs, specs, and construction support for trash rakes, conveyors, selective withdrawal
structures, fish screening equipment, screen denning systems, fish bypasses, flow
measurement equipment, engine generators, temperature sensors and dredging
equipment. Has extensive experience and special expertise in engineering studies and
designs associated with fish facilities.

l~ P.E., Senior Mechanical Enginee,, Bureau of Reclamation
BS - Ocean Engineering
With Reclamation since 1979

Specialties and current responsibilities include: analysis, design, and specifications of
hydratflie tuthians, pump-turbines, pumps, and associated auxiliary equipment and
related sub-systems for Reclamation l~owerplams, irrigation pumping plants, and
pump-storage generating plants Has had extensive involvement in the analysis and
modification of the archimedes and imemal helical pumps for the RBP,.PP.

Steve Atldnmn. Civil Engineer, Bureau of Reclamation
BS - Civil Engineering
With Reclamation since 1994

Currently serves ~ the on-site engineer for the RBRPP; duties include assisting with
operations and maintenance, and engineering evaluations (with W. Ftlze11) for
RBKPP. Specializes in all mechanical and operational details for the P, BRPP.

L~ Professor of Fisheries and I~A assignment with Reclamation
BS, M.Ed, MS, and Ph.D., Biology and Fisheries Seiance
Presently Tenured Professor at Virginia Tech, on detail to RBRPP and Tracy Program
Specialties in aquaculture, fisheries conservation biology, endangered species recoveq~,

fish behavior, fish passage, water quality management and research design. Numerous
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techn~ual and popular articles on aquatic sciences, and specialist in university extension
activities including award winning videos, Currently assisting in research design and
implementation for Reclamatiion fisheries projects including RBRPP, Tracy Fish
Fac’dity Improvement Progran~, and fish passage around low-head irrigation dams on
the Yellowstone River, Montana.

Clarence McNabb, Professor of Fisheries and Aquatic Sciences (Retired, Michigan State Uhiv.)
IPA Scientist and Consultant to Reclametion since 1991
BA, MS, Ph.D, Biology and Aquatic ScieucesiLinmology
Broad experience in many aspects of fisheries and linmology, decades of rmdcrgraduate

and graduate teaching and research at major uniwrsifies prior to detailing to
Ranlamation~ joined Reclamation on [PA assignment in 1991 as western zebra mussel
expert; began as manager of on-site fish,ties research at RBRPP in 1993, and
responsible for development of’many unique pump/screen/bypass evaluation techniques
now used at RBRPP. Also responsible for design and development of presant
research fanilities at P.BP.PP; numerous scientific publications and international
e~perience; currently serves as expert consultant and scientific writer for geclamation.
focusing on the KBRPP program

COMPLIANCE WITH STANDARD TERMS AND CONDITIONS

It is understood that Reclamation, as a federal agency, would subndt specific documents
prior to or at signing era final contract. These documents, as understood, would be documents 3
(Standard Clausas-Interagancy Agreements) and 6 (Standard California Nondiscrimination
Construction Contract Specifications), as noted in Attachment D of the 1997 CALFED Category
III RFP document. Reclamation would also comply with all the "Terms and Conditions", as
detailed in Attachment D.
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DOCUMENTS SUPPORTING THE CALFED "FISH FRlENDLY~’ PROPOSAL

Bigelow, J. And R_ Johnson. 1996. Estimates of survival and condition of juvenile
salmonids passing through the downstremn migrant fish protection facilities at Red Bluff
Diversion Dam on the Sacramento River, spring and summer, 1994. U.S. Fish and Wildlife
Service, Northern Central Valley Fish and Wildlife Office, Red Bluff,, California. Rod Bluff
Pumping Plant Report Series, Bureau of Roolanxation. Volume 1, 50 pp.

EnviroTech Pump Systems. 1997. Status and technical assessment, inoluding
recommendations for improvements, of the Red Blufflntemal Screw Pump. Report to Bureau of
Reclamation, D-8220, July 8, 1997. 10 pp. + figures.

Frizell, W., C. Listen, and S Atkinson. 1996. Engineering features of the Red Bluff
Reaear0h Pumping Plant. Proceedings 1996 North American Water and Environment Congress,
American Society of Civil Engineers. 6 pp.

Listen, C And P. Johnson 1992a. Design cdtetia and environmental setting for a pilot
pumping plant installation at Red BluffDiversion Dam on the Sacramento River, California.
Bureau of Reclamation, DTSC, Eanlogieal Research and Investigations Group (D-8220)iWater
Resources Research Laboratory (D-8560), Denver, Colorado. 66pp. + append.

Listen, C. And P. Johnson. 1992b. Biological and engineering evaluation plan for a pilot
pumping plant at Red Bluff" Diversion Dam on the Sacramento River, California. Bureau of
Reclamation, DTSC, Ecological Research and Investigation Group (D-8220)/Water Resources
Research Laboratory (D-g560), Denver, Colorado. 54 pp.

Listen, C., C. MoNabb, S Borthwick, W. Ftizell, and S. Atkinson. 1997a. Status and
early results of the Red BluffResearch Pumping Plant ?rogram on the Sacramento River,
California. Presented at the EPRI sponsored 1997 Nationa!. Fish Passage Workshop, Milwaukee,
May 6-8, 1997. 10 pp. + figanes and tables.

Listen, C., C McNabb, S. Borthwiek, W. Frizell, and S. Atldnson. I997b. Use
of"fish friendly"pumps for fish passage on the upper Sacramento River; Early experiments at Red
BlmTResearch Pumping Plant (USA). To be presemed and published with the American Fisheries
Symposium "Advances in Fish Passage Technology", 1997 Annual Meeting, AFS, Monterey, CA
August 27-28, 1997.

MoNabb, C., C. Listen, and S. Borthwiek 1997 In-plant biological evaluation of the
Rod Bluff Research Pumping Plant (RBRPP) on the Sacramento River in Northern California: a
summary of information obtained during 1995 and 1996 Annual Report ofbinlogical evaluations
of RBRPP, Bureau of Reclamation, DTSC (D-8220) and Mid-Pacific Region, Northern California
Area Office. In Preparation.
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Figure I: Location of Red Bluff R~arch Pumping pIan~, Sacra~nento River, Caltfo~a.










