
EXECUTIVE SUMMARY
Bishop Cut Fish Screen Demonstration Project

Murray, Bums and Kieaien

Proiect Descrimion & Primary Bioloeical/Eco~oe~cal Obiec~ives:
The hundred of miles of the Sacramento-Sun Joaquin Delta waterways is home to many resident

~ anadromons fish species. Fish species commonly found are delta ~nclt, win~-tutt
~~~, ~ Imelt, striped barn and many others. The populations of fish
species have declined significantly in the past decade; those in particular, delta smelt and wlntar-mn
chinook salmon. The decline has been attributed partially to reductions in Delta outflow due to
SWP/CVP pumping and unscreened water diversions.

Of the lg00 identified agricultural diversions in the Delta, the majority of these diversions are
gravity flow siphons that irrigate crops grown on nutrient rich peat soil. Gravity flow siphons typically
range in size from 8 to 16 inches in diameter and ar~ located in remote locations where electrical lines
are do not exist.

Screening of smaller agricultural diversions in the Delta has been nonexistent due to the h~gh cost
of instalting and rasintaining the screens. Many of today’s fish screens require expensive civil works
and sophisticated backwash systems for successful installation. Often, the cost of civil works and
running elen~eal lines to remote siphons cost more than the fish screens. A method of screening
agricultural diversions that requires minimal civil works and no elec~city is needed to encourage the
screening of agrioultoral siphons.

Within the past year, ~veral diver~.ons in the Suisun Marsh have been screened with a conical
fish screen cleaned by a brush system, with additional screnns scheduled to be installed within the next
year. To date, the~e screens have peri’ormed exceptionally well, meeting or exceeding the 0.2 fps
approach velocity criteria, reducing entrainment and preventing heavy debris buildup on the screens.
The brush system is powered by batteries recharged by solax punels. Solar panels are ideal in certain ..
remote locations within the Snisun Marsh and Delta. However, many diversion locations within the
Delta are heavily traveled by recreation users and are close to major population centers. Solar panels
may not be feasible in these areas due to vandalism.

Murray, Burns and Kienlen and Intake Screens Inc. propose to install a cone scleen powered by a
turbine powered brush systera on a IGinch diameter siphon. The project would test a turbine Powered
brush system while ~,~daning the entlaiameat of fish. By consolidating two existing siphons, the
project could potentially lead to reduction of total diversion points in the Delta.

AooroachlTaxk~/Schedule:
The proposed project is expected to be eonstn~cted before the 1~98 irrigation eeason and post-

project monitoring completed by the year 2000. The tasks for project completion are as follows:

Engineexing & Design -- Sept. 1997 to March 1998
Biological Consultation -- Oct. 1997 to March 1998
Regulatory Permita & Consultation -- Sept. 1997 to March 1~98
Construction -- April 1998
Post-project Monitoring &

Financial Reporting -- April 1998 to November 2000
Maintenance -- April 1998 to April 2000
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Studies conducted by the Department of Water Reanuzces have shown that screening agricultural
diversion could save approximately one-quarter million larval and small juvenile striped bass, as well
as one million other lineal and juvanile fish in the Delta each year. The project is also expected to
benefit CALFED’s priority species such as fail-run chinook salmon, delta sraelt and many others.

Shotfld the project be a success, it could provide an economic means of screening remote
ag~ficultural siphons in the Delta and reducing entrainment. The screening of agricultural siphons
would be consistent with CALFED’s objective to restore the ecological health of the Sacramento/San

The estimated budget cost for completing the project is as follows:
Engineering & Design -- $ 8,500
Biological Consultation -- $ 15,000
Regulatory Permits & Consultation -- $ 3,000
Constzuction -- $100,000
Post-project Monitoring & Financial

Reporting -- $ *7,500
Maintenance -- $ 7.000

Total Project Cost $ lgl,0~0

¯ l~rd Pane lmoac~:
There are no anticilmted third party impacts associated with the project. Approval has been

obtained from the local landowner for installation and operation & maintenance of the fish screen and
siphon.

A~Micam Oualificafions:
MBK is a consullgng civil engineering firm whose m~in emphasis is water resources. Its three

main areas of specialization include water supply piauning, flood control and water rights. M~K
represents many water diverte~ located in the Sacramento/San Jenquin Delta watershed. This
association has resulted in MBK personnal involvement in many ¢xlstiug and planned fish screening
facilities. The services provided include feasibility design and euvirunmentai/regulatory. The list of
projects includes Pelger Mutual Water Company, Descset Farms Wilson Ranch, Maxwell Irrigation
District, Lowe¢ Juice Island, Thousand Acre Ranch, Browns Valley Irrigation District and Grizzly
Bland.
Monitorine & Data Evaluc#qon¢

The project will be monitored for biological effectiveness and mechanical performance of the fish
screen. A technical ~ would be prepared after each irrigation season to document mechanical
performance of the fish screen end cleaning system. Biological monitoring would focus on both
hydraulic and biological criteria.

Lute1 $~__~ort/C~ordinaaon B~th Other ProeramMCom~aCibilitv with CALFED:
The final design and specifications of the fish screen will incorporate advice from Department of

Water Resources, Department of Fish & Game (DFG), United States Fish & Wildlife Service and
Nailoanl Marine Fishax’ies Service for expedient permit approval. Permits or approvals will be
obtained from the Corps of Engineers, DFG Streambed Alteration Agreement, and the Central Va.Iley
Regional Water Quality Cont~l Board. Cost share in the project has been by means of in-klnd
s~rvices by MBK and a long-term operation and maintenance agreement with Marchetg Brothers
Farming.
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BISHOP CUT FISH SCREEN DEMONSTRATION PROJECT

CALFED BAY-DELTA PROGRAM
1416 Ninth Street, Suite 1155
Sacramento, California 95814

Applicant:

Gilbert Cosio Jr,
Murray, Burns and Kienlen
Consulting Civil Engineers
1616 29th Street. Suite 300

Sacamnmto, California 95816
Telephone: (9t6) 456-4400 FAX: (916) 4564)723

Applicant "Dype: Taxable Corporation
Tax I.D. #94-2282149

Participants:
Murray, Buros and Kienlen

Intake Screens Inc.
Marchetti Brothers Farming

RFP Project Group Type: Construction
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L PROJEUT DE~RIIrI’ION:

Murray, Bums ~d
~SD of ~ovis, ~ffo~,
~w~ bm~ sys~m on
S~S~ I~ Dd~ (Sh~ 1 & 2). ~e pu~ of ~e proj~t is ~ ~u~
~t of fish ~g a fi~ ~ ~ ~ ~five d~ing sysmm.

~e pm~ ~ ~r~
~ ofa n~ l@inch d~met~ st~l ~phon (Sh~t 3). ~e new l~inch gphon ~11
~ga~ ~ ~jac~t field $~ curtly is ~ga~ by ~o 12-~ch ua~n~ ~phons.
Should ~e ~ ~ ~d cl~g sys~ m~t ~ffo~ excretions, ~e ~o 12-~ch
un~r~n~ ~phons would be ~d~.

F~ ~ efi~
Nafi~ M~e Fi~es S~i~, Sou~west Region (I~ 1~ ~ be u~ to ~elop
¯ e ~n ~fi~fions. ~e l~ch gphon h~ a m~mum divenion mm of
a~ly 18 cfs. It is pro~ ~ u~ a 12-foot d~e~r cone ~n m~u~cm~ by
~ Scans, ~c., to ~fisfy ~e appr~ch vel~:~ ~m~a of bo~ 0.2 ~s ~d 0.33 ~s for
dd~ ~dt ~d winter-ran c~n~k ~mon, res~fively. S~n mate~ will consist of
~ffom~ s~nl~ s~l wi~ 5/32-inch round o~nings on 1!4-inch s~ger~
35% ~n ~. ~ s~ifi~n ~a or execs ~e ~r~n ma~fi~ cfi~fia for
~g ~onids. Simi~ ~ne ~r~ns with soI~ ~wer brash systems Mve ~n
~1~ on fiw ~ or l~ger dive~ons in ~e Suisun M~h ~d have ~n eff~five to
~. ~e f~ d~ ~d ~ificafions will be devd~ ~ consul~fion wi$ s~f from
D~m~t of Wamr R~s ~), ~ment of Fi~ & Game ~FG), Nafion~
~e Fishefes Se~ce ~S) ~d Unit~ S~t~ Fish & Wild,re Se~i~ ~S~S).

It is ~ to u~ a tu~e ~we~ brash sys~m requi~g no el~city or
ba~fi~ ~ o~. A ~rbine pm~H~ in
bm~ ~mbly on ~e ~ne ~n. ~e ~r~n would be cI~ con~uo~y dung 6mes
of wa~ ~ve~on. For ~n~ ~d ins~fion pu~ses, ~e scr~n would ~ mount~
on four piles ~d ~ ~ ~d out of wa~r for ins~fioa ~d m~te~.

A ~ine ~w~ b~ sys~m w~ sel~ over a ~1~ ~w~ sys~m for
fofiow~g

1. ~e siph~ is l~t~ in a high visible ~d h~vHy ~vded l~afion of ~e ~1~.
A ~I~ p~el at ~e diversion sire would ~ highly sus~mble to v~d~ism.

I --0068’19
1-006619



2. To test the fensibifity of using turbine powered brush system on Delta agriculture
siphons.

EXPECTED BENEFITS:
The proposed fish screen is expected to benefit the priority species identified in the

CALFED RFP. l~ish species include San Joaquin River fall-run chinook salmon, delta smelt,

longfin smelt, Sacramento splitmil, steethead trout and striped bass. Depending on flow
conditions, benefits will be provided for winter-run and spring-run chinook salmon as wall.
Entrainment stress to populations of these species will be reduced by implementation of this
project. Be.nefita will be long-term since arrangements have been made for future operations
and maintenance.

Fish sampling at the site has not been conducted but local landowners state that striped
bass and American shad are two anadromous fish regularly caught in the area by recreational
fisherman. During 1993 through 1995, the DWR Delta Agricultural Diversion l~valuatlon
studies included sampling of fish entrainment at an agricultural diversion at nearby Bacon
Island. Study results at Bacon Island for 1994 identified the entrainment of at least 13
identified species and other unidentified speelas of egg, larvae, juvenile, or adult fishes. The
greatest entrainment during the study period was for chameleon goby, striped bass, and
threadf-m shad. These findings were similar to results of the Agricultural Diversion
Evaluation 1992 pilot study at the same Bacon Island diversion.

The Delta Agricultural Diversion Evaluation generally concluded that fish entrainment
losses at each water diversion are unique and different, and depend on diversion operations         _
and the life stage, seasonal occurrence, abundance, and dis~bution of fish in the channel of
the diversion intake. However, the Bacon Island fish entrainment estimates could be
conside¢ed representative of possible annual fish losses from Bishop Cut at the proposed fish
sorena project described above. Based on lifts assumption, the fisl~ery benefit could translate
into increased survival of some fraction of approximately one-quarter million larval and small
juvenile striped bass, as well as a portion of almost one minion other larval and juvenile fish
estimated to be lost in the Delta each year. In addition, benefits would accrue to the other
priority specins mentioned above.

In 1996, MBK on behalf of Marchetti Brothers Farming, proposed a similar fish screen
demonstration project at the same diversion l~.ation. That proposal consisted of installing
four Lakos Self-Cleaning Intake Screens with a ba.ckwash system powered by a rum pump.
The ram pump backwash system would have required no electricity to operate. Approval for

50% cost sham was obtained from Delta Pumping Plants Fish Protection Agreement arid the
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remaining 50% was being sought from CVPIA Unscreened Diversion Program and Category
III. MBK prepared preliminary designs for the proposal and proceeded to obtain regulatory

aPl~OVal when funding for the project did not materialize. Tlius, much of the pr~llminary
design work is complete for the proposed project.

TECHNICAL .KISTIFICATION:

Of the more than 1800 agticultural diversions identified within the Ddta, most of these
diversions are gravity flow siphons with intake pipes between 8 and 16-inches diameter.
Many of these diversions axe in remote areas where no electric power exists, gutming
electric lines to remote siphom to power backvrash systems is heyond the financial capability
of most farmers thus discouraging installation of fish screens on agricultural diversions.
Should the proposed fish screen operate successfully, it could significantly encourage
increased screening of smaller agricultural diversions in Delta because it would demonstrate a

more economical screening system that can be used at remote diversions without available
electric power. It could also reduce the number of diversion points sinco two or more
smaller siphons could be consolidated at a larger, single diversion.

This fish screen proposal is consistent with CALFED’s long-term restoration objective,
benefits multiple species, a~d has no third-party or redirected ~mpacts. It is also eompatthle
with CALFED’s objective for water supply reliability, water quaiity, and levee system
integrity.

SCOPE OF WORK;
To complete the proposed project, the fol3.owing tasks have been identified:

1. Engineering Design - final design of fish screen, backwash system & civil
works, plans and specifications for construction, contract administration and
project inspocfion/mo~toring.

2. Biological Consultation -- biological evaluation of fish screen design,
consultation wi~a resource agencies, site assessment, refinement of technical

a~d biologica[ monitoring.

3. Regulatory Permits and Consultation -- prepare regu!atery permit
applications, oversee permit process.

4. Construction -- construct and install new siphon, discharge structure, fish

screen and cleaning system.

-3-
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5. Post-project Technical and BJulogical Monitoring (2 years) - evaltmte
and report on performance and effectiveness of fish screen.

6. Maintenance (2 years) - install/remove screens, repair fish screen as

It is prOposcxl to provide financial and progress reports of the project qua~rly prior to
construction. After consla’uetion provide technical and biological monitoring reports once a
year after the irrigation season for two years. Financial reports would include an itemization
of all iacu_n’ed cost per trek a~ described above. Reports wodid be submitted to CALF~ED
and all interested paxties.

Should the fish scrcen be constructed, a two-yeax t.eehnical and b~ologinal moulto~g
plan is proposed to evaluat~ the pe~ormance and effee~veanss of the fish screen.

Technical meK~toring of the fish scrcea weuld focus ou the mechadical pe~rformance of
the screen and cl~mi~g system. DaVy or weekly inspec~ioo logs would be prepared during
the op~’ation of the scan. fastx~tion du6ng opexatioo would document chanoel conditions,
debris load, diversion rote, and cie~ming cycle timing. After eech irrigation sea.~n, a
teclmical report would b~ prep~d to ~-epor~ ~e pe~formaace of ~e ~creea dur~g the
irrigation season.

The moaitoriog program for the fish scrcea at Bishop Cut will be focused on evaluating
both hydraulic and biological criteria. These criteria include the follow.g: L Do~s the
hydraulic performance of the screen match desigr~regulato~y requirements? ; and 2. is the
sczeen successfully exeludiag/thve~ng the species of concern from the waler diwrsions?

Hydraulic performance will be assessed by evaluating approach velocities and
swiping velocities under a range of flow/tidal conditioas. Acceptable approach velocities at
the screen are expeeted to be -<0.2~ fee~ per second, since the screen will be located in a
~idal ~rea where delta smelt may be presenL Ivlzintaining ~ suitably low approach velocity is
i~t to avoid impingement of fish on the screen. Approach velocity will be measured
by an elecffomagnctic (Marsh-Mc, Bimey) meter or acoustic meter along a grid pattern,
I~rpendicular to the screen face and approximately three inches in front of the screen
surface.

Sweeping velocities across the face of the screen are important to move fish away from
the divers’ton ms quickly ~s possible, thereby providing liitle opportunity for en~nment or
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impingement. Sweeping veloditiea should be twice the approach valocity, and will be
measur~ with the same ctm’ent meter used for approach velocities. Measurements will be
conducted parallel and adjacent to the screen face. A range of measurement locations will be
used in order to depict velocity isopleths in the vicinity of the screen.

Biological sampling wil~ be conducted behind the fish screen during the spring and
summer diversion period for two years, and any captured species identified, counted, and
measured. Sampling during the first spring and summer of screen operation will occur on a
monthly basis. Blologinal sampling will utilize a fyke net and live box that can be attached
dirtily to the downstream end of the diversion. The net will be continuously op~rated
during water diversions over 2-3 days for each mtmpling period.

E              ¯
Regulatory permit~ for the proposed project have not been obtained yet hut no

foreseeable problems are anticipated. A DFG streambed almration agreement was obtained
as part of the earlier demonstration project. It is anticipated extension of the agreement
be granted. Other regulatory perr~lts would be, IJ.S. Army ~orps General Permit #34
(GP34). Some key conditions of GPM require the siphon to be located in the
Saeramento/S,an loaqnin River drainage basin, siphon capacity less than 40 cfs and fish
screens installed which comply with criteria established by DFG and NMI~$. The proposed

project meets all the conditions imposed by GP34-. To expedite permit approval, the f~
screen f’mal design and specifications will be developed in cooMinatinn with DWR, DFG,
N2VIFS, and USFWS. Installation of the siphon and fish screen will have no significant

impact upon the vegetative and aquatic resources within the project area or water quality of
Bishop Cut therefore no mitigation is planned.

Other a!aprovals needed for installation include local landowner approval and an
encroachment permit from Reclamation District No. 2044. Marchetti Brothers Farming, the
landowner, has approved the installation of the siphon and has agreed to provide long-term
operation and maintenance. The proposed pro3eet should have no problems meeting
conditions set by Reclamation Dis~ct No. 2044, which include, minimum pipe elevations,
pipe discharge location and pipe material.

Technically sound and proven methods for screening diversions have been adopted for
this project, as demonstrated on diversions in the Suisun Marsh. Development and de.sign of
the turbine clemLing system is underway and testing of the system should occur shortly. If
construction funding is approved, construction could begin as early as April 1998 and by
April 1999. Since the installation will not impact the existing siphons, consta~ction will not
be impacted by farming operations.
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The project is expected to be constructed before the 1998 irr~gadon season by adopting
the following schedule:

Engineedng & Design -- Sept. 1997 to March 1998
Biological Consultation -- Oct. 1997 to March 1998
Regulatory Permits & Consultation -- Sept, 1997 to March 1998
Construcdou -- April 1998
Post-project Monitoring -- April 1998 to November 2000
Maintenance -- April 1998 to April 2000

..6-
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1~. ,,IPPLIC/~V7

MBK is a consulting civil engineer~g finn whose main emphasis is water resom-ces.
Its three raain areas of specialization inclad~ water supply planning, flood co~ol and
fights. MBK represents many water diverters located in the Sacramento/San Joeqnia Delta
watcrabed. This association has resulted in MBK persounel involvement in many existing
and planned fish screening facilities. The services provided include feasibility, design and
envi~’onmentsFr~gulatory. The llst of projects includes Pelger Mutual Water Company,
Deseret Farms W’tlson Ranch, Maxwell Irrigation District, Lower Joico Island, Thousand
Acre Ranch, Browns Valley Inigation District and Grizzly Island.

¯ In addition, MBK has consulted for Reelamation District No. 2044- (King Island) and
its landowners for nearly 20 years in regard to flood control, irrigation and drainage. MBK
also Consults for 20 other Delta reclamation districts in the same capa&lty.

Intake Screens, Inc., and its president, Russell Berry, have been involved in screening
diversions in the Delta and along the Sacramento River for five years. Most recently, the
screen chosen for this project was installed in the Suisun Marsh. The screen was invented by
Mr. Berry. Mr. Berry has been designing screens for over twenty years. His screcms are
currently being used on agricultural diversions all over the world.

Consistent with Govemrrmnt Cole §4525, EA EngineeMng, Science, andTechnology,
Inc. was selected by Murray, Bums end Kienlen to provide environmental services in

connection with biological moniterMg, project development and permit processing. The
selection was made on the basis of qualifications and demonstrated competence for the
requested services, including documentation of fair and reasonable prices.

Pursuant to California Government Code §1090, EA Engineering, Science, and
Techo_oingy, Inc., is disclosing a remote interest in prol~saia submitted for fund~g under
CALFED’s 1997 Category I~ program. EA staff, as third tier subcontractors to the Bureau
of Reclamation, have provided technical and administrative support to CALFED agency staff
in the Rastoratlon Coordination Program. In this capacity, EA staff iaave assisted with

documentation of public meetings of the Ecosystem Roundtable, and Compiled technical team
meeting information for distdbutinn to Roundtable members and the public. EA’s legal
counsel has d, termined that EA’s participation as a subconsultant in contracts that may be
awarded under the Category III program does not constitute a violation of California
Government Code §1090.

EA is a multidisciplinary environmental consulting firm w~th a staff of Northern
California scientists who specialize in environmental analyses related to water resources.

-7-
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EA’S staff have been conducting aquatic studies in the Delta and its tributary watersheds for
over 20 years, and have completed entzainment studies on dozens of facilities during that

S~ott W’fleox of EA ]~ingineering, Scinnc~, and Technology is a sonior fisheries
biotogist whose role will involve tecimical oversight and management of tasks related lo
biological monitoring and environmental compliance. His areas of technical expertise incinde
aquatic and terresaial resource impact assessment, ~h screen evaluatinn, and fisheries
analyses in riveri~e and estua.fine systems. His 17 years of experience includes biological
investigations for approximately 30 projects within or tributary to the Cantral Valley and the
Delta. Many of ~nso projects involved planning of aquatic hal~ltat restoration actions and
characterization of fish poptdations and habitat conditions. Relevant project expedeaec
includes biological consultation, design, and monitoring plan development for fish screens on
hydro projects; fish popahtion sampling in riverine and estuadne systems; CEQA
compliance for habitat restoration and mitigation projects; and TES species surveys.
Professional references for similar projects include John Kessler (916-644-1960) of E1
Dorado Irrigation Distal.or and Steve Ooken (916-534-122i) of Oroville-Wyamiotm Irrigation
District.
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Location Map

t

Cut Fish Screen Demonstration Project
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Murray, Burns & Kienlen, A Corporation

The c0mP~ny =amed above (l:mmiaaf~r ~f~n~d to as "pros’pecdve conlz-actor") hm’eby
specificai!y exempr~t, compH~ace with Government Code See~on 12990 (a-f) and CalifomJ~ Code of
Re~alafions, "12tie 2, Division 4, Chapter 5 ia matters rela~ing to mporSng requirement~ ~d the

~elopment, implementation

_a=-~s not to ualawfully discriminate, harass or allow harassment against a~y employee or applicant for
employmem because of sex, r’a~, color, ance~ry, religious creed, national o~gin, dk~abiliv/(including.
HTV andAIDS), ~cal condition (cancer), age, ma_6 ,m2 sraVas, decal of faro.fly and medJc~d care leave

CERTIF~CATIC’N

l, the oj~ciaZ naraed beIow, hareby swear ~hat [ am d~Iy autlwriz~d to tegaJly bL, ut the prospective
centractar to the above described cer~carior~ I am fully aware ttu= this certification, ~xecuzed an the

date and in the coumy below, is made under penahy qf perjury un~r the taws of d~ State of Californ~

vice ~ residen~~/
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~[D)NCOLLU$~O~ AFFIDAVIT TO BE EXECUTED ~YDER A~ND SL~MFfTED W[fH BID FOR PUBLIC WORKS

~h~ party making uhe foregoing bid ~ml use bid is not.

and nor colI~ive or s~; ~ ~ b~der ~m no~ dkecfly
bidder to put in z f~e sh~ bid. ~d h~ no~ dir~fly or ~ectly ¢oll~ed. co~. co~v~, or
agm~ wi~ ~y b~dw or ~yon~ else m ~t ~ a s~ bid.
¯ e bidder ~ ~t ~ ~y ~er. dkertly or ~im~fiy. soug~ by agreement, c~flon, or
~o~rr~nce wi~ anyone ro ~ ~e bid price of ~e bidder or ~y o~er bidder, or to ~ ~ overh~,
profit, or c~ et~en[ of ~ b~d price, or of ~ of ~y o~e~ b~dder, or to secur~ ~y ~vm~ zgzi~
¯ ~ public b~y zw~g ~e con~z ot ~yon~ ~t~r~ted ~ ~ propo~ con~cq ~t ~ s~en~
contused h ~e bid am ~e; ~d. ~&~r. ~ ~e bid~: ~ no% flir~y or Mdir~tly. mbmi,~ ~ or "
her bid p~ or my br=~do~ ~er~f. or ~e co~enU ~errot or di~Iged ~o~adon or dam re~dve
¯ er~zo, or paid. ~ will ~r pay. my fes to any co~ora~on, p~ership. ~omp~y.
o~anizarion, bid depositor, or to any ~mber or agen~ ~e~of m eff~cmRte a co[I~ive or sh~ bid.
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