July 1990
ASSESSMENT OF PRESENT ANADROMOUSFISH

PRODUCTION FACILITIESIN THE
COLUMBIA RIVER BASIN

Final Report

DOE/BP-98379-1




This report was funded by the Bonneville Power Administration (BPA), U.S. Department of Energy, as
part of BPA’s program to protect, mitigate, and enhance fish and wildlife affected by the development and
operation of hydroelectric facilities on the Columbia River and its tributaries. The views of this report are
the author’ s and do not necessarily represent the views of BPA.

This document should be cited as follows:

Michael R. Delarm, Smith, R. Z., National Marine Fisheries Service, Assessment of Present Anadromous Fish
Production Facilities in the Columbia River Basin, 1990, Final Report to Bonneville Power Administration, Portland,

OR, Contract DE-AI79-89BP98379, Project 89-045, 127 electronic pages (BPA Report DOE/BP-98379-1)

This report and other BPA Fish and Wildlife Publications are available on the Internet at:

http://www.efw.bpa.gov/cgi-bin/efw/FW/publications.cgi

For other information on electronic documents or other printed media, contact or write to:

Bonneville Power Administration
Environment, Fish and Wildlife Division
P.O. Box 3621
905 N.E. 11th Avenue

Portland, OR 97208-3621

Please include title, author, and DOE/BP number in the request.



ASSESSMENT OF PRESENT ANADROMOUS FISH PRODUCTION
FACILITIESIN THE COLUMBIA RIVER BASIN

U.S. HSH AND WILDLIFE SERVICE HATCHERIES

Final Report

Prepared by:

Michad R. Delarm
Robert Z. Smith

National Marine Fisheries Service

Prepared for:

U.S. Department of Energy
Bonneville Power Administration
Environment, Fish and Wildlife
PO Box 3621
Portland, Oregon 97208

Project No. 89-045
Contract No. DE-AI79-89BP98379

July 1990



ABSTRACT

The goal of this report is to docunment current production practices
for hatcheries which rear anadronous fish in the Colunbia River
Basi n aqﬁ to identify those facilities where production can be

i ncreased.

A total of 85 hatchgbz and satellite facilities operated by the

| DFG ODFW USFW5, WDF, and WDW were evaluated. The years 1985 to
1987 were used in this evaluation. During those years, releases
averaged 143, 306,596 snolts weighing 7,693,589 pounds.

A total of 48_hatcherg_qr satellite facilities were identified as
havi ng_expansion capability. They were estinated to have the
potential for increasing production by an 84,448,000 snolts

wei ghi ng 4, 853, 306 pounds.
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| NTRODUCTI ON

The Pacific Northwest Electric Power Planning and Conservation Act,
1980 (16 U.S.C. 839, PL 96-501) passed by Congress, designated for
the first time that fish and wldlife resources in the Colunbia
Basi n shoul d receive equitable consideration with power and other
water users in resource allocation. The Act called for aPﬁointnent
of a council to guide the regions resource decisions and the

resul tant Northwest Power Planning Council (NPPC) was formed. The
subsequent Fish and WIldlife Program (FWP) was designed to restore
anadromous fish resources to previously abundant nunbers. The
Bonnevi | | e Power Adm nistration gBPA), as the federal entity _
responsi ble for marketing much of the electrical power produced in
the Northwest, is the principle source for funding of the FWP

The interimgoal of the NPPC is a doubling of the anadronmous fish
run produced in the Colunbia Basin. To achieve this goal will
require a mx of natural and artificial production. This re or}
designed to be used in conjunction wWth sub-basin plans currently
bei ng devel oped by the fishery agencies. In thjs report, policy
and nmanagenent personnel are being provided with suf |C|enP o
information to allow informed decisions with regard to artificial
producti on.

IS

To aid in the inplementation of the FWP, the NPPC set up Technica
Wrk Goups (TW5 for coordinating and recommendi ng f|sRer|es
research.  The Hatchery Effectiveness TWs i ncluded a hatchery
capacity eval uation as a high pr!orltﬁ_|n their five year research
plan. This resulted in BPA funding this hatchery capacity
evaluation entitled "Assess Present Anadronous Fish Production
Facilities in the Colunbia R ver Basin."

In addition to docunenting current production practices the goa
of this evaluation is to rdentify hatcheries where production~can
be increased by one of the follow ng nethods: increase funding
only, provision of additional water to existing facilities, or
provision of additional pond space and/or water. |nplementation. of
the last two al so assunme there is roomfor expansion, tﬂg potenti al
for devel oping additional water supplies is good, and adequate
operation and maintenance funding are available. This information
Is required to effectively evaluate options for expansion of

exi sting hatcheries or construction of new ones which can easily
cost 20 to 30 mllion dollars each.

Thi s anadronous hatchery capacity eval uati on was designed to
summari ze information and data which the fishery agencies were
already collecting and had readily available. The eval uati on was
not designed to fill gaps in existing information or to create a
multiple year study. Infornation gathered in a previous report to
BPA titled "Survey of Artificial Production of Anadronous Sal nonids
in the Colunbia River Basin" was 'utilized where applicable

(Washi ngton 1985).

The 1985 to 1987 juvenile release years were chosen for eval uation
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inthis report. These years were chosen because 1987 was the | ast
year data had been finalized bX each agency when this process began
and three conplete years of information were required. Only data
on public facilities have been summarized. No information Is
included for private facilities such as Sea Resources in Washi ngton
or O atsop Econom c Devel opment Conm ssion in O egon.

The National Marine Fisheries Service (NVWS), Environnmental and
Technical Services Division, in Portland, Oegon, volunteered to
coordinate this evaluation and provide the final report. State
and federal fishery agencies responsible for operating anadronous
fish hatcheries in the basin supplied the data and reviewed this
report for accuracy.

The operating agencies should be contacted to obtain additional
information on hatchery operations not provided in this report.
Aﬁpendlx "Al" provides addresses and phone nunbers for each agency.
The foll ow ng agenci es operate anadronous hatcheries in the

Col unbia Basin and supplied data:

| daho Departnment of Fish and Game (| DFG
Oregon Department of Fish and Wldlife (CDF%%B
United States Fish and WIdlife Service (USFW5)
Washi ngt on Departnment of Fisheries (WDF)
Washi ngton Department of Wldlife (VWW

Sdianl el o

The 5 agencies operated a total of 85 hatcheries and satellite
facilities devoted to rear|n? anadronous fish (Table 1). _

Hat cheries are described as facilities operated year round while
satellites are only operated part of the year and are nanaged by
personnel from a parent hatchery. These facilities are |ocated in
the states of Oregon, Washington, and Idaho Tables 2 to 6). =
Rel eases from these hatcheries averaged 143,306,596 snolts wei ghing
7,693,589 pounds during the three years evaluated (Table 7).

Table 1. Number O Hatcheries And Satellite Facilities
Rearing Anadronous Fish In The Col unbi a Basin And
Included In This Evaluation, By Agency.

Agency Nunber Location

| DFG 9 | daho, Oregon

ODFW 29 Oregon

USFWS 14 Oregon, Washi ngton, |daho
V\DF 16 Washi ngt on

VWDW 17 Washi ngt on
Tot al 85



Table 2. Anadronous Fish Hatcheries And Juvenile Satellite
Facilities Included In This Eval uation Operated By The |daho
Departnent O Fish And Gane In The Col unbia River Basin.

Hat chery Location In Colunbia Basin C osest Town
Magi ¢ Val |l ey Snake River Basin Filer, Id
MeCal | Snake River Basin MCall, Id
Ni agara Springs Snake River Basin Wendel |, Id
Oxbow Snake River Basin Oxbow Dam O .
Pahsi ner oi Snake River Basin Ellis, Id
Powel | Satellite * Snake River Basin
Red River Pond * Snake River Basin Elk Gty, Id
Rapid R ver Snake River Basin Riggins, 1d
Sawt oot h Snake River Basin Stanley, Id

* WII be operated as satellite facilities to the O earwater

Hat chery when it is conpleted in 1992



Tabl e 3.

Anadr onous Fi sh Hatcheries And Juvenile Satellite

Facilities Included In This Evaluation Operated By The O egon
Departnent O Fish And Wldlife In The Col unbia River Basin.

Hat chery Location In Col unbi a Basin C osest Town
Bi g Creek Bel ow Bonnevill e Dam Astoria, O.
Bonnevill e Bel ow Bonnevill e Dam Cascade Locks, O.
Ghat Creek Bel ow Bonnevi |l | e Dam A atskanie, O.

Trojan Ponds * Bel ow Bonnevill e Dam d atskanie, O.

Kl askani ne Bel ow Bonnevill e Dam Astoria, O.

Sandy Bel ow Bonneville Dam Sandy, O.

d ackanas Wl anmette Basin Estacada, O.

Leaburg Wl amette Basin Leaburg, Or.

Marion Forks Wl anmette Basin | danha, Or.

McKenzie River Wl anmette Basin Springfield, O.

Roaring River Wl anette Basin Al bany, O .

South Santiam WIlamette Basin Sweet Hone, O.
Aunsville Ponds * Wl anmette Basin Aumsville, O.
Stayton Pond Wl anette Basin Stayton, O.

WIlanette WIlanette Basin CGakridge, O.

Dext er Pond * Wl anmette Basin Lowel I, O.
Cascade Bon. Damto Snake River Cascade Locks, O.
[rrigon Bon. Dam to Snake River [rrigon, O.

Qak Springs Bon. Dam to Snake River Maupin, O.

Oxbow Bon. Dam to Snake River Cascade Locks, O.
Herman Cr. Ponds * Bon. Dam to Snake River Cascade Locks, O.
Wahkenna Pond * Bel ow Bonnevi | | e Dam Cascade Locks, O.

Round Butte Bon. Dam to Snake River Madras, O .

Pel ton Ladder Bon. Dam to Snake River Madras, O.

L ookingglass
| maha Pond

Snake River Basin

Snake

Ri ver Basin

Palmer Junction, Or
| maha, O.



Tabl e 3. Cont i nued

Hat chery Location In Colunbia Basin C osest Town
Vil | owa Snake River Basin Enterprise, O

Big Canyon Ponds * Snake River Basin Mnam O.

Little Sheep O Pd* Snake R ver Basin | maha, O.

* (Qperated as Satellite Facilities



Tabl e 4.

Anadr onous Fi sh Hatcheries And Juvenile Satellite

Facilities Included In This Evaluation Qperated By The U S. Fish

And Wldlife Service In The Colunmbia River Basin.

Hat chery Location In Col unbia Basin C osest Town
Aber nat hy SCTC Bel ow Bonneville Dam Long-vi ew, V.
Eagl e Creek NFH WIllamette Basin Estacada, O.
Carson NFH Bon. Dam to Snake River Carson, Wa.
Little Wite Sal. Bon. Dam to Snake River Cook, Wa.
WIllard NFH Bon. Dam to Snake River Cook, Wa.

Sgiri ng Creek , Bon. Dam to Snake River Under wood, Wa.
g Wite Pond Bon. Dam to Snake River Underwood, Wa.
Warm Springs NFH Bon. Dam to Snake River Varm Springs, O.

Entiat NFH Col. Basin above Snake R Entiat, Wa.
Leavenwort h NFH Col. Basin above Snake R Leavenwort h, Wa.
W nt hrop NFH Col. Basin above Snake R Wnt hrop, Wa.
Dwor shak NFH Snake River Basin Ahsahka, 1d.
Kooski a NFH Snake River Basin Kooski a, 1d.
Hager man NFH Snake River Basin Hager man, |d.

* (Qperated as

a Satellite Facility



Table 5. Anadronous Fish Hatcheries And Juvenile Satellite
Facilities Included In This Eval uation Operated By The Washi ngton
Departnent of Fisheries In The Colunbia River Basin.

Hat chery Location In Colunbia Basin O osest Town
Cowl itz Sal non Bel ow Bonneville Dam Sal kum \Wa.
El okom n Bel ow Bonneville Dam Cat hl anet, Wa.
Verco Pond * Bel ow Bonnevi |16 Bam gave Rver, Ve
Kal ama Falls Bel ow Bonneville Dam Kal ama, WA.
Lower Xal ama Bel ow Bonneville Dam Kal ama, Wa.
Lewi s River Bel ow Bonneville Dam Wodl and, Wa.
Speel yai Bel ow Bonneville Dam Ariel, \Wa.
Toutl e Bel ow Bonneville Dam Toutl e, Wa.
Washougal Bel ow Bonneville Dam Washougal , Wa.
Kl ickitat Bon. Dam to Snake River d enwood, \Wa.
Priest Rapids Col. Basin above Snake R Mat t ana, WA.
Ri ngol d Sal nron Pond Col. Basin above Snake R Mesa, WM.
Rocky Reach Col . Basin above Snake R E. Wenatchee, W.
Vel | s Sal non Col. Basin above Snake R Pat er os, WA.
Lyons Ferry Salnon  Snake River Basin Lyons Ferry, W.

* (perated as a Satellite Facility



Tabl e 6. Anadronous Fi sh Hatcheries And Juvenile Satellite

Facilities Included In This Eval uati on Qperated By The Washi ngton
Departnent O WIldlife In The Col unbia River Basin.

Cl osest Town

Hat chery Location In Colunbia Basin
Beaver Creek Bel ow Bonneville Dam
Cow itz Trout Bel ow Bonneville Dam
Gobar Pond Bel ow Bonneville Dam
Skamani a Bel ow Bonnevil | e Dam
Vancouver Bel ow Bonneville Dam
Chel an PUD Col. Basin above Snake
Naches Col. Basin above Snake

Nel son Springs * Col . Basin above Snake
Ringold Trout' Pond Col. Basin above Snake
Turtl e Rock Col. Basin above Snake
Vel l's Trout Col Basin above Snake
Yaki ma Trout Col. Basin above Snake
Lyons Ferry Trout Snake River Basin

Cot t onwood Pond *  Snake River Basin

Tucannon Hatchery * Snake River Basin

Curl Lake * Snake River Basin

Dayt on Pond * Snake River Basin

O O O LU D

Cat hl amet, Va.
Wnl ock, Wa.

Kal ama, Wa.
Washougal , Wa.
Vancouver, Wa.
Chel an Falls, W.

Naches, Wa.
Naches, Wa.

Mesa, Wa.

E. Wenatchee, Wa.
Pat eros, VWA.

Yaki ma, Wa.

Lyons Ferry, Wa.
Asotin, Wa.

Pomer oy, \a.

Pomer oy, \a.
Dayt on, WM.

* (perated as Satellite Facilities




Table 7. Sumnary OFf Smolt Releases Made From Hatcheries Rearing Anadromous Fish In The Columbia River
Basin.
Agency 1985 1986 1987 3 Year Average
Numbers Pounds Numbers Pounds Numbers Pounds Number Pounds
IDFG 6,068,894 462,324 5,863,152 507,768 8,562,600 728,210 6,831,549 566,101
ODFW 36,566,439 2,211,795 42,703,334 2,202,552 46,593,424 2,350,680 41,954,399 2,255,009
USFws 21,153,938 1,409,515 35,422,782 1,974,484 30,632,436 1,960,689 29,069,719 1,781,563
WDF 53,938,979 2,197,389 66°098,677 2,464,092 63,171,986 2,283,541 61,069,881 2,315,007
WDW 4,167,312 707,050 4,286,585 723,524 4,689,249 897,153 4,381,049 775,909
TOTAL 121,895,562 6,988,075 154,374,530 7,672,420 153,609,695 8,220,273 143,306,596 7,695,589



The objectives of this report are to identify production
constraints and expansion capabilities at existing hatcheries. It
I's expected that managenent and policy personnel for the fisherx_
agencies, tribes, BPA and NPPC will utilize this docunment in their
planni ng process to neet the goal of doubling the run of anadronous
fish into the Colunbia River Basin

Data Collection Forns

I nformation used in this report was conpiled_in data collection
forms conpleted by the operating agencies. The summery tables in
t he indivi dual agen%x sections sumarize data submtted on the
col l ection forns. ank copies of the data collection forns are
presented in the appendi x.

The data collection forns were divided into 3 parts as foll ows:

Part |. Existing Capacity: Includes basic information for all
public hatcheries rearing anadromous fish within the Col unbia
Basin. It includes |ocafion, water supph%, physi cal |ayout,
staffing, operation costs, production nunbers, adult returns, and
production constraints. It al so includes the agency production
goal for each facility. Data collection forns 1.1 to 1.9 are
Included in this section.

Form 1.1, Hatchery Summary: This formidentifies the hatchery
or satellite facility, funding agency, initial year of
operation, facility and operational synopsis, etc.

Form 1.2, Site Data: This formidentifies hatchery |ocation,
| egal covenants and conditions, and water rights held.

Form 1.3, Water Supply Sunmary: This formidentifies water
sources used in the hatchery for fish culture. It identifies
the high, low, and average flow and tenperature of water

avail able for use that the delivery systemis capable of _
suppl yi ng. If hatchery has water re-use systemit is described.

Form 1.4, Facility Inventory: Lists rearing units at the
hatchery by incubation, starter tanks, raceways, and ponds. It
i ncl udes pond di mensions, volunme, age, condition, etc. A
schematic drawing of the hatchery is also attached.

Form 1.5, Staffing Summary: Lists staffing needed to operate
hatchery.

Form 1.6, Adult Capturing/Handling: Conpleted if adults are
captured and spawned. This formrelates to form1.7. One copy
of this formshould be provided for each form 1.7 that ]
identifies releases from eggs taken. Brood year information
provided in this formcorresponds to e?g take and rel ease year
data in form1.7. As an exanple, yearling spring chinook

rel eased in spring 1985 (form 1.7) would have a correspondi ng
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form1.6 for brood year 1983 since this brood year led to the
rel ease. Egg take information on form 1.7 would also be for
brood year 1983.

Form 1.7, Hatchery Production: Identifies releases for years
1985 to 1987. A separate formis required for each year. 99
take information corresponds to brood year for fish releaseé%
This formrelates to form 1.6.

Form |.8a, Hatchery Production Summary for Fiscal Years 1985 to
1987:  Sunmarizes release information fromform 1.7 and al so
identifies interim production. |Interimproduction is identified
as fish reared for a period of tine and transferred to ot her
stations. The other stations receive credit for these fish when
rel eased. No attenpt has been nade to track transferred fish.

A separate form for each year is provided.

Form 1.8p, Hatchery Production Sunmary For Fiscal Years 1985 to
1987. Summari zes rel eases and transfers to obtain total
hatchery production. Also identifies operating cost by fiscal
year. A separate formis provided for each of the three
production years.

Form 1.9, Production Constraints: |Identifies factors which may
be limting production or affecting spplt quality. Al so
identifies problenms and areas needi ng upgraglng,

rehabilitation, or replacenent.

Part 1. Theoretical Capacity: Theoretical capacity for each
faC|I|ty included in Part | i's calculated using flow and density
nmet hodol ogi es described in Piper et al (1982) and is identified in

form2.1. The following formulas were used:

Flow Method: W=F X | XL Density Method: W=DXV XL
W= Weight of fish in pounds
F = Fl ow I ndex
L = Length of fish in inches _
| = Water inflowin gallons per mnute
D = Density |ndex o _
V = Volume of rearing unit in cubic feet

The flow index was taken from the table on page 69 of Piper (1982)
and varies depending on water tenperature anJ)eIevation

density index was assigned by agreenment of all agencies-prior to
conpiling the information. The remaining variables are easily
obtai ned from hatchery records. Different density indices were
used for raceway type rearing units and |arge pongé. Tpe
definition of a large pond was |left up to the individual agencies
but is basically |large ponds having poor flow patterns and | ong
turnover rates. It should be kept in mnd that no one or two

11



density indices can be expected to fit_all the various rearing
facilities currently in use. The density indices assigned to each
species are shown in Table 8.

Table 8. Density Indices Assigned To Each Species Used To
Cal cul ate Theoretical Production Based On Density.

Speci es Raceways/ Smal | ponds Large Ponds

Fal | Chi nook 3 .03

Coho .3 .03

Spring Chi nook .25 .03

St eel head . 25 .03

Part |I1l. Expansion Capability: Includes an estinmate of expansion

capability at existing facilities. The basis for expansion and the
relevant information are detailed in form 3.1. Costs are not
included in this report because in nost cases they are little nore
t han guesses. I n nost cases additional engineering studies are
required before accurate costs can be determ ned.

12



[ NDI VI DUAL HATCHERY REPCRTS

The main body of this report consists of detailed information for
each hatchery and is divided into individual agency sections. Each
hat chery discussion is divided into 4 parts; Introduction, Current
Production Constraints, Theoretical Production, and Hatchery
Expansion Capability. Each part is described briefly bel ow.

| nt roduction

| ncl udes a brief description of hatchery |ocation, rearing
facilities, operations, and water rights.

Current Production Constraints

Contains information identifying areas constraining production in
t he EXIStIn? facilities. It also identifies general problem areas
which are affecting snolt quality, adult survival, egg take, etc.

Theoretical Production

This section calculates 2 theoretical capacity |evels, one based on
flow and one based on density. A brief conparison is made between
these two calculations, average production for the 3 years

eval uated, and the agency production goal. Throughout the report
theoretical capacity and theoretical production are used

I nt erchangeabl y.

Determ ning the theoretical capacity of a facility is a difficult
and el usive concept. There is no single theoretical capacity
figure as it wll vary each tinme the Species or size at rel ease
goal changes. Since size of fish in inches is a variable in the
theoretical formulas, by sinply changin% t he species reared or_size
at release wll change the hatCherieS theoretical capacity by 50%
to 100% As an exanple, changing production from fall chinook (3.5
to 4 inch snolts) to coho, stéelhead, or spring chi nook &5_5 to 8
%ncq_snnlts) can doubl e the theoretical ca8a0|9y I n pounds of a
acility.

No single set of criteria can be aPpIicabIe to all hatcheries when
attenpting to determne theoretical calculations. The fornulas
used cannot account for the | arge nunber of physical ané chem cal
variables which differ from hatchery to hatchery. |n addition
recent research has shown that reduced densities may in tact '
produce as many or nore adults over higher densities at |least with
some speci es and stocks. \Wijle theoretical calculations may
provide you with a nunber which can be physically held and reared,
It may or may not have any bearing on increasing adult survival or
producing nore adults, which is the ultimte goal. AB such,
producti on based on theoretical calculations s probably nore
applicable to commercial trout producers or catchable trout
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Prograns where survival of juveniles inthe wild to adults is not a
actor.

Theoretical cal culations can provide a production starting point
with a new hatchery, but actual capacity nust be adjusted as the
agency(Palns experience with the facility and adult returns are
anal yzed.

The theoretical calculations in this report have only been used as
a gross conparison to determne if rearing space is In balance with
water supply. In cases where the result of the 2 theoretical
calculations differ by a large amount, the assunption is nade that
one or the other (water supply or rearing space) is the limting
factor in production potential. As an exanple, if the flow nethod
identifies 100,000 pounds can be produced and the density nethod
shows 300, 000 pounds it would indicate that additional production
may be possible if additional water could be provided. |t does not
nmean that 200,000 pounds nore could be produced given additional
water. The nunbers generated by these 2 fornmulas are not neant to
be absolute and are not to be used as identifying or quantifying
what an anadronous hatchery can successfully produce.

Hat chery Expansi on Capability

This section identifies the land area, potential water supplies,
and provides estinmates of possible production increases. ' Each
hatchery operated by the individual agencies is discussed init's
respective section. Tables are provided in each agency section
which identifies the facilities with the nost potential for
production increases. The operating agencies were responsible for
determ ning which hatcheries have eXxpansion capability.

The CDFWis currently conducting research into the potential
applications of providing an oxygen suppl enentation systemin a
hatchery. It will be several years before results fromthis
researc PrOV[deS needed infornation. I f oxygen supplenentation is
ﬁroven effective there may be additional expansion cCapability which
as not been identified in this report.

At several hatcheries, WDF is proPOSing smal | scal e experinenta
net pen rearing near the nouths of tributary streams.  Thjs
experinmental net pen rearing has been identified as potential
expansi on capability in this report. If net pen rearing is proven
successful there may be additional expansion capability which has
not been identified in this report.

Ihﬁlfour constraints identified in this report are defined as
ol | ows:

Budget : | dentifies those facilities where production is set by
budget level. |If additional funding could be provided,
t hen production could be increased with existing rearing
space and fl ows.

14



space and fl ows.

Fl ow. | dentifies those facilities where production could be
i ncreased by providing additional water to existing
rearing ponds. The li1kelihood that additional water
can be found is good.

Rearing Space: Ildentifies those facilities where production
coul d be increased by providing additional rearing
ponds.  Space for expansion is available and existing
water supply wll support additional rearing ponds.

Flow and Rearing Space: Ildentifies those facilities where
production coul d be increased by providing additional
water and rearing ponds. These facilities have space
for expansion and a high probability of adequate water
supplies to operate them It also includes those
facilities needing major renovation or conplete rebuild
to more efficiently utilize available water supplies.

The increased production identified in this report should be used

as only a general indication of expansion capability. |n many
cases nunmbers provided are very prelimnary and are based on
various assunptions. In nost cases, additional detail ed eval uation
is required for those facilities identified as having expansion
potential. Only those facilities deened by policy and nanagenent

ersonnel as capable of nmeeting future production goals based on
atchery location and speci es which can be reared should receive
addi tional evaluation. This phase 2 study should include

engineering, feasibility study, and estimted cost. updat ed
estimate of the potential production increase should also be

provi ded based on this phase 2 study.

Hat chery expansion capability has been identified as 84, 448, 00O
smol ts wei ghi ng 4, 853,306 pounds from existing hatcheries or
satellite facilities (Table 9). These facilities are located

t hroughout the Colunmbia Basin and as descri bed above require a w de

range of actions to acconplish. It js left upto policg and
managenent personnel to determne which facilities can best neet

future goals.
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Table 9. Hatchery Expansion Capability For Each Agency Operating
Anadr onous Fi sh Hatcheries In The Col unbia R ver Basin.

Agency Nunber of Production Increases
Facilities Nunbers * Pounds *
| DFG 4 7,000, 000 359, 500
CDFW 9 9,492, ooo 662, 583
USFW\6 10 12, 930, 000 546, 755
V\DF 14 46, 865, 00O 1,923, 135
VDW 11 8,161, 00O 1, 361, 333
Tot al 48 84, 448, 00O 4,853, 306

*  Nunbers and pounds of fish used are those recomended by
operating agencies. Nunbers and pounds wi |l change if
speci es and/or size of snolts is changed.
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US Fish and WIldlife Service

A total of 14 hatcheries or satellite facilities operated by the
USFWS were evaluated. Table 10 and Figure 1 shows the location in
the Colunbia Basin for each one. The facilities are scattered

t hroughout the Colunmbia Basin, but nost are | ocated above
Bonneville Dam  Summary Tables 1 through 13 detail information
provided on the data collect fornms by the USFW5. These %4 rearing
facilities rel eased an average of 29,069,719 snolts wei ghing
1,781,563 pounds during this evaluation.

Table 10. Location O Hatcheries And Satellite Facilities Rearing
Anadr onous Fi sh Wiich Are Operated By The U . S. Fish And Wldlife
Service In The Colunbia R ver Basin.
Bel ow Bon. Damto Col. Basin Snake River
Bon. Dam Snake River Above Snake R Basi n
1. Abernathy SCTC 1. Carson _ 1. Entiat 1. Dworshak
2. Eagle Creek 2. Little Wite 2. Leavenworth 2. Kooski a
3. Spring Creek 3. Wnthrop 3. Hagerman
4. Big Wiite Pond
5. VWArm Springs
6. Wllard

Several facilities have been identified where production could be

increased (Tables 11 and 12). Ten facilities with an estimated
expansi on capability of 12,930,000 snolts wei ghing 546, 755 pounds

have been identified. To obtain nore detailed information refer to

the individual hatchery discussions. Al facilities |jsted require
various |evels of construction before expansion capabilities can be

fully realized.
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Figure 1. Approxinmate Location O Hatcheries Operated By The U. S.
Fish And WIld
Col unbia Rive

ife Service Wiich Rear Anadronous Fish In The

|
ver Basin.
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Table 11. List O Hatcheries And Satellite Facilities Operated By
The U.S. Fish And WIdlife Service Wiere Production Coul d Be

| ncreased By Providing Additional Funding, Flow, Rearing Space, O
Fl ow And Rearing Space.

Fl ow and
Budget FI ow Rearing Space Rearing Space
1. Entiat 1. Big Wirte Salnmon 1. Abernathy
2. Spring Creek 2. Dworshak 2. Carson
3. Kooski a 3. Leavenworth
4. Little Wite
5. Wnthrop

Table 12. Expansion Capabilities For Hatcheries Operated By The U.S. Fish And Wildlife Service Which Rear Anadromous Fish

In The Columbia Basin.

Additional Uater Available at Site Delivery Land Potential Production
Hatchery Volume Temp. Range Source Method Available Numbers Pounds Species
Abernathy SCTC 700/6,732 GPM  55/33-72 Well/Abernathy Pump/Grav. 25 acres 1,600,000 51,000 Fall Chinook
Big White Salmon 13,465 GPM Big White River Gravity Yes 1,450,000 80,555 Spr. Chinook
Carson NFH 2,246/11,221 44 Spring/Uind Riv Gravity 10 acres 1,200,000 65,200 Spr. Chinook
Dworshak NFH Unlimited 38-52 Clearwater Riv. Pumped None 600,000 100,000 Steelhead
Entiat 600 48 Uell Pump None 200,000 10,000 Spr. Chinook
Kooskia NFH 8,000 34-66 MF Clearwater Pump/Grav. Yes 580,000 29,000 Spr. Chinook
Leavenworth NFH 6286 GPM 32-68 Well/Surface Pump/Grav. 160 acres 1,800,000 100,000 Spr. Chinook
Little White Salmon 13,465 CPM 31-51 Lit. White Sal. Gravity 20 acres 900,000 20,000 Spr. Chinook
Little White Salmon 31-51 Lit. White Sal. Gravity 3,600,000 45,000 URB Fall Chin
Uinthrop NFH 2,500 CPM Ground/Surface  Pump/Grav. None 1,000,000 55,000 Spr. Chinook

TOTAL 12,930,000 546,755
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Aber nat hy SCTC Fundi ng Agency: USFW5, NWS
1440 Abernathy Road _ _
Longvi ew, WA. 98632 Speci es Reared: Fall Chinook

Manager : David A Leith
Phone #: (206) 425-6072

| nt roduction

The Abernathy Sal non Cul ture Technol ogy Center is |ocated al ong
Aber nat hy Creek agprOX|nater 3 miles above its nouth. Elevation
of the site is 175 feet above sea level. Abernathy was constructed
in 1959 at a cost of $349,229 and fish culture operations began in
1960. A falls had been laddered at this site in 1951 and the
fishway design incorporated a hatchery intake structure for the
t hen pranned chinook sal non hatchery. = The fish rearing programis
conduct ed under the Col unbia River Fisheries Devel opnent Program
(CRFDP). Staffing for the fish culture programtotals 3.0 FTE's.
ﬁdd}tlonal staff is also assigned to this station to fulfill other
uties.

The current mssion of this facility includes fish production,
research/ devel opnent, and technical  assistance. The station
objectives are to: 1) develop or inprove practical methodol ogies
for use in artificial propagation of Pacific salnmon and steel head
trout: 2) identify techniques for inprovinP the quality of
hatchery reared fish and increase their ability to survive
following release from hatcheries: 3) rear fall chinook sal non
(1,500,000 fish at 42,000 pounds) for distribution in the Colunbia
River to enhance sport, commercial, and native American fisheries;
and 4) provide technical advice and assistance to hatchery _
bi ol ogi sts, fishery biologists, and fish culturists in both public
and private sectors.

Juvenile rearing facilities are in fair condition and consist of 12
standard raceways. The adult hol ding pond is in poor condition and
is also used for juvenile rearing. Lower river tule fall chinook
are the onlg speci es and stock currently bein? reared on a _
production basis. Adult fall chinook are collected mainly during
Sept enber, spawned, eggs incubated, and juvenile fish reared until
rel ease the followng April or May as zero age smolts. Al
production is currently released at the hatchery directly into

Aber nat hy Cr eek.

Water rights total 22,059 gpmfrom Abernathy Creek, 3 wells, and an
unnamed source. The water right is made up prinmarily from
Abernathy Creek with the other sources only accounting for 1,862
gpm. Actual water use averages about 6,000 gpm from Abernat hy
Creek and 300 gpm from wel | nunber 3. Also, additional water is
used to operate the fishway and for research purposes. The other 2
sources listed in water right are not being utilized. VeIl water
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has high iron content and the anmount currently utilized is [imted
by the capacity of the iron filter. A 5% re-use systemw th rock
and oyster-shell nedia bio-filter is used to start ¥|ngerljngs
prior to supplying themw th creek water and for rearing fish to

smolt size

Current Production Constraints

Avail able rearing space is limting production. Fish are present
rel eased early t%rough thinning releases to neet produé}io goéis.y

Vell water is high iniron. The iron treatment facility can only
treat 300 gpm of well water. A test well has been drilled and .
indications are that approximtely 3,000 gpm coul d be supplied if
devel oped. This water Is free of iron and would not require
treat nent.

An ol d spawni ng/i ncubation channel was abandoned many years ago.
Approxi mately 7,450 gpm of creek water is available for use there
if facilities are provided.

Twenty-four new 80 feet by 8 feet standard raceways are identified
in the station devel opnent plan.

Bridge to property on east side of creek needs to be replaced.

Theoretical Production

Theoretical production based on the flow nethod is 38,976 pounds

and with density is 32,659 pounds. The 3 vear averaage production
was 38, 463 pounds and the 1987 agency goal¥4f;8§% po ndé%
Theoretical calculations were conmputed for fall chinook as follows:

Fl ow Met hod
1.5 X 5,800 gpm X 4.48" = 38,976 |bs
Density Method
Raceways .3 X 1,500 cu ft X 4.48" X 12 ponds = 24,192 |bs
Holding Pond .3 X 6,300 cu ft X 4.48" = _8,467 |bs
32,659 1Dbs

conparison of the 2 theoretical calculations indicates that rearing
space is probably the limting factor in production. The 1987
agencY goal is 3reaper than either of the theoretical caFcuPatlons.
This larger production is possible because of thinning rel eases

whi ch occur during the rearing cycle. The existing facility is not
capabl e of holding the entire agency goal at one tine.
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Hat chery Expansi on Capability

The hatchery is situated on 99 acres owned by the USFW5

Approxi mately 75% of the area is being utilized. About 25 acres is
avai l abl e for expansion. Additional well and creek water are
available with water rights already held, however the existing
pipeline to rearing facilities can only supply 6,000 gpm

The station devel opnent plan identifies an expansion capability of
1,600,000 fall chinook snmolts weighing 51,000 pounds. This will
require construction of an additional 24 standard raceways each 8o
X 8 organized into two banks of 12 each. Site excavation, a
retaining wall, plumbing, etc will be required. The USFWS
estimates costs at $1,851,100.
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Bi g Wi te Sal nron Pond Fundi ng Agency:  USFW5, NMFS
Spring Creek NFH

le Post 61.75 R, Species Reared:  Spring Chi nook
State Road 14,
Underwood, WA. 98651

Manager: Ed LaMotte
Phone #: (509) 493-3156

| nt roduction

The Big Wiite Salnon Pond is |ocated adjacent to the Big Wite
Sal non River about 2 mles upstreamfromthe town of Underwood.

El evation of the pond is 500 feet above sea level. The Big Wite
Sal mon River enters the Col unbia River above Bonneville 55% The
pond is operated as a satellite to Spring Creek NFH and operation
of the facility is acconplished with staff from there.

The ponds were initially used to rear juvenile fish in 1939, but
were constructed prior to then. They were originally built as an
adult col | eg:tl on and hol di ng facili ty. erat|on of }he onds have
been sporadic with 1987 the only year durlng thls eva uatPon t hat
fish were reared and released. Mbst recently the ponds have been
used to rear 300,000 to 400,000 spring chinook each year. Tne 2
ponds are currently in fair condition

Vater rights total 13,465 gpm fromthe Wite Salnon R ver. An
average of 3,591 gpmis currently supplied by gravity flow. Tne
ponds can be used only for a few nonths each year because high
water during the winter and spring inundates them

Current Production Constraints

Pond volune is limting production. Available water will supBort

far greater production. At present, gnnlt rel eases can not be
pl anned on each year as ponds are inundated during winter/spring in

many years. Standard raceways |ocated above flood plain would
assure wnter and spring rearing and allow planning for an annual
snol t program

Ponds were constructed as an egg taking station, so are not
conducive to rearing. Ponds are bel ow flood |evel so river over
tops them during winter and spring in nost years.

At present nunbers of fish reared is dependent on excess eggs being
aval | abl e from Carson NFH

Theoretical Production

Theoretical production based on the flow nethod is 173, 324 pounds
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and with density is 19,769 pounds. Theoretical calculations were
conputed for spring chinook as follows:

Fl ow Met hod *

2.26 X 13,500 gpm X 5.6809" = 173,324 |bs
Density Met hod
.25 X 13,920 cu ft X 5.6809" = 19,769 | bs

* Note: Flow used in theoretical flow calculation includes
the entire water right.

Conpari son between the 2 theoretical calculations appears to
indicate that pond volume is limting factor in production
Current water supply should be able to support additional rearing
space and greater production. Snolt releases were nmade only in
1987 during this evaluation and totaled 16,535 pounds. The 1987

agency goal was 30, 000 pounds and the current agency goal is to
produce 20,000 pounds.

Hatchery Expansion Capability

The rearing ponds are situated on 40.85 acres owned by the USFWS.
Approxi mately 5% of the area is being utilized. Some of the
remai ning property is suitable for fish culture operations. The
existing water right of 13,465 gpm can support additional rearing
facilities. The potential for water fromwells is not known.

Production coul d be increased by 1,450,000 sprin? chi nook snolts
wei ghi ng 80,555 pounds. This would require the follow ng:

Site preparation.

L.
2. Construction of 40 standard raceways each s' X 8o' or
equi val ent deep channel s.

3. Installation of a new 36" water supply pipeline to supply
new raceways which would be situated at a higher elevation
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Carson NFH Fundi ng Agency: USFW5, NWS

Carson, Wa. 98610 _ _ _
Speci es Reared: Spring Chinook

Manager: Bruce McLeod

Phone #: (509) 427-5905

| nt roducti on

Carson NFH is located 13 mles northwest of Carson in Skamani a
County, Washi ngton. It lies in a heavily forested valley within
the Gfford Pinchot National Forest at the confluence of Tyee Creek
and Wnd River. Elevation of the site is 1,180 feet above sea
level. The hatchery began operating in 1938 producing fall chinook
and resident trout. The facility was renodeled in 1956 under the
Mtchell Act and is currently operated under the CRFDP producing
spring chinook. Authorized staff totals 7 FTE's.

The facilities include 46 raceways, 2 dirt rearing ponds, and 2
adult hol di ng ponds. Returnln% adul t spr|nP chi nook are trapped
on-site starting in md-my. dults are held through the summer
and spawned in August and Septenber. Fertilized eggs are incubated
in baskets placed in troughs until eye-up. They are then incubated
in stacked trays in the troughs. Swmup fry are transferred to

i ndoor tanks and outdoor raceways. Sone fish are later transferred
to the dirt rearing ponds until release at about 15 fish per pound.
Most of the rearing occurs in the raceways. The majority of snolts
produced are released on-site, but off-site releases into the
Uhatilu? River and Catherine Creek, both in Oregon, have al so
occurred.

Water rights total 42,639 gpmfrom 3 sources: Tyee Creek, Tyee
Spring, and the Wnd R ver. The main source of water for the
hatchery is from Tyee Creek and the Wnd R ver is used as a
secondary supply. ~Incubation and domestic water is provided by
Tyee Spring. Average flow available is about 20,000 gpm Al
water Is supplied b ?ravity flow Al rearing units receive
single pass water, but in the event of an energency, raceway water
can be re-circul ated.

Current Production Constraints

Many facilities are over 50 years old and require considerable
mai ntenance to insure continued operation

TYee springs water collection systemand pipeline is over 35 Years
old and is subLect to fouling. ~This source provides nost of the
water for the hatchery.
The Wnd River intake is ineffective in providing the 6,732 ng
needed in late summer. Low river flows in |ate sumer nake |

r pl

difficult to supply all the needed river water plus the intake
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fills with gravel during high flows further compounding the
probl em

The water distribution systemis inefficient during summer nonths.
Were the majority of rearing space is |ocated, water cannot be
supplied in adequate vol une and where flow can be supplied there is
I nadequate rearing space to fully utilize it.

Have had prior disease problens with infectious hematopoietic

necrosis (IHN) and bacterial kidney disease (BKD). | ndi vi dua
genale I ncubation of eggs may be required to help control tHese
i seases.

Large dirt pond needs to be divided to increase efficiency and a
new bank of raceways is needed to increase production

Theoreti cal Production

Theoretical production based on the flow nethod is 198,169 pounds
and with density is 199,678 pounds. Average production was 131,287
pounds and the 1987 agency goal was 138, 88 pgunds. Theoretica

cal culations were conputed for spring chinook as follows:

FI ow Met hod *

2.18 X 15,920 gpm X 5.71" = 198,169 |bs

Density Method
Raceways: .25 X 58,880 cu ft X 5. 71" = 84,051 |bs
Ponds: ™ ** .25 X 81,000 cu ft X 5.71" = 115,627 |bs
199, 678 | bs

* Note: Only water supplied to rearing units is used in
cal cul ati on. _Approxinatelx 5,000 gpm of additiona
water is supplied to adult holding pond and is not
used in this calculation.

** Note: Data provided indicate that the 2 dirt rearing ponds
have a volune of 80,392 cubic feet. te that 81, 000
cubic feet was used by agency in calculation

Conparison of the 2 theoretical calculations indicates that flow
and pond sPace appear to be in balance. Average production and
agency goal is less than the theoretical car curat f ons. " This is. due
at least in part because 2 brood years are held on station at the
tinme theoretical calculations were conputed Lduring spring).  The
zero age fingerlings take up pond space at this tine and the
theoretical calculations have not factored this in.
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Hat chery Expansion Capability

The ha;chery IS situated on 220 acres owned by the USFS
A?prOXInate_y_ 10% of the area is being utilized. Al but 10 acres
of the remaining land is unsuitable for expansion. = At peak [LOMB
approxi mately 2,244 gpmof spring water and 11, 221 gpn1Pron1 e’
Wnd River of additional water is available. Al| this water is
ﬁrobably not available during dry years. water rights are already

eld and water is located on hatchery property.  The potential for
wel | water is unknown.

An additional 1,200,000 sprinﬂ chi nook snolts wei ghing 65, 200
pounds coul d be produced 1f the follow ng are acconplished:

Rebui | d Tyee Spring water collection system
Install pipeline fron1TKee Spring to hatchery
Rebuild Wnd River intake _
Rehabilitate existing rearing facilities
Rehabi | i tate existing hatchery buildings
Upgrade pl unbi ng

Construct new bank of raceways

ook wmE
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Dwor shak NFH Fundi ng Agency: USFW5, CCE
P.0. Box 18 _
Ahsahka, 1d 83520 Speci es Reared: Summer Steel head

Spring Chi nook
Manager: Wayne H  d son
Phone #: (208) 476- 4591

Introduction

Dwor shak NFH is | ocated at the confluence of the North Fork
Cearwater River and the main stem C earwater River near Hhe .
uni ncorporated town of Ahsahka, 1n north central [daho. he site
is 1,000 feet above sea |evel and situated 3 mles west of O ofino
on the north bank of the Cearwater River and 1 m|e downstream
from Dwor shak Dam The hatchery was originally constructed to
E%gvide mtigation for |ost steel head habitat fronwcoas&ruc i?n of
Dwor shak Dam on the North Fork Oearwater River. Land the hatchery
is located on was purchased by the U S. Ar Corp. of EB%ineer%
from several land owners in 1967. Conhstruction began shortly
thereafter and operations began in 1969 rearing sunmmer steel head
and resident trout with conpletion of the first phase of
construction. Phase 2 construction was conpleted in 1972 and
placed all ponds on recycled flow Additional construction was
conpl eted in 1982 under the Lower Snake River Conpensation Program
LSRCP) which expanded facilities to rear spring chinookT%m|E%E
he first releases of spring chinook occurred in 1983. Ih€
retains title to the facilities. The facility is authorized a
staff level of 23 FTE's.

St eel head and rainbow trout are mtigation productjon asskgned to
the hatchery with construction of Dworshak Dam  Spring chrnook are
produced under the LSRCP for federal dans constructed on the | ower
Snake River. Steelhead and spring chinook are released into the

Cl earwater River drainage and rainbow trout into Dworshak

Reservoi r. In recent years, |HN has caused extensive fish |osses
in steelhead. As a result, rainbow trout production has been
contracted to Hagerman NFH since 1983. The 12 raceways fornerly

uEed ffr rainbow trout are currently being utilized to rear spring
chi nook.

The rearing units are in good condition and consist of 84 Burrows
ponds, 42 standard raceways, 3 adult holding ponds, and 128 starter
t anks.

Adult spring chinook are collected throughout the summrer. They are
spawned in August and Septenber, Incubat'ed, ponded in starter tanks
from Novermber "to April, and reared outside until release the

fol lowing March or April. Snolts are released both on-site and
into various tributaries of the Cearwater River

Summer steel head adults are collected from fall through %Prin
spawned from February through My, Incubated, ponded Trom March
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t hrough August, and rear until release the following April or early
My. Snolts are released both on-site and into various tributaries
of the Clearwater River.

No water right information was provided.

Wat er use ran%es from 27,000 gpm (60 cfs) to 83,000 gpm (184 cfs)
fromthe North Fork Cearwater R ver bel ow Dworshak Dam V%}er is
punped fromthe river and is believed to be the source of IHN
problems. Water is not limting as fl ow above hatchery needs are
present in the river year round. Al starter tanks and Burrows
ponds are capable of receiving re-circulated water. The remainin
faciliti es recelrve Sin | e pass water. The re-use systemis Capablge
of handling nearly 90,000 gpm (200 cfs).

Current Production Constraints

Steel head nortality caused by the IHN virus is a major constraining
factor. An ozone treatnent systemis needed to treat river water

to prevent this and other diseases. Currently, nortality, caused b
IHN requires taking and starting three tines the nunger Xf eggs ané

fry than nornmal to ensure sufficient steelhead smolt rel eases.

Burrows ponds are not as efficient as standard raceways in rearing
fish. The circul ar design provides inefficient flow patterns and
decreases |oading densities which can be held. |f (?urrpws onp
were replaced or converted to standard raceways production gou 8
probably be increased with the same rearing vol une.

A counting, coded wire tag detection, and separation systemis
needed to hel p evaluate adult returns ang topef?|C|entYy moni t or

tag data.

The facility is owned by the COE and any production changes woul d
require negotiation.

Theoreti cal Production

Theoretical production based on the flow nethod is 1,144,316 pounds
and with density is 525,852 pounds. Ayerage production was 413, 674
pounds and the 1987 agency goal was 483, 00 pgunds. Theoretica
calcul ations were conputed as foll ows:

FIl ow Met hod
St eel head: 2.18 X 50,400 gpm X 8.04" = | bs
Spring Chinook: 2.18 X 21,000 gpm X s5.70" =_88R%.346 |bs
1,144,316 |bs
Density Met hod
St eel head: 25 X 222,200 cu ft X 8.04" = 446,622 |bs
Spring Chinook: 25 X 55600 cu ft X 5.70" = 79.230 |bs
525,852 |bs

33



Note :  Only 70 of the 84 Burrows ponds were used to conpute,
theoretical density calculation for steelhead. nsity
cal culation for sprlng chi nook used only 55,600 cubic
feet out of the 84,000 cubic feet available in the 42
standard raceways. Remaining pond space is being
utilized to hold adults and fingerlings. The 3 adult
hol di ng ponds were not used in calculations as they are
not utilized for rearing.

Conpari son of the 2 theoretical calculations indicates that pond
space is probably the limting factor in production. Average
production |isted above is less than nornmal due to smaller than
normal release in 1985 (200,000 pounds |ess than 1986 or 1987).
Burrows ponds are not as efficient as standard raceways in rearing
fish and is a constrainin? factor in production. The existing

wat er sugﬁly shoul d be sufficient to support additional rearing
units. e USFWS |ists the production capacity based on existing
facilities as foll ows:

Summer St eel head: 2.3 mllion 420,000 pounds
Spring Chinook: 1.7 mllion 90, 000 pounds
50 mllion 510, 000 pounds

Hat cherv Expansion Capability

The hatchery is situated on 28 acres owned by the COE o
Approxi mately 95% of the area is being utilized. The remaining
land is unsuitable for expansion. Additional water is available
fromthe North Fork Clearwater River. It would require punping as
does the existing hatchery water supply. Disease problenms such as
| HN and BKD are thought to be associated with this water supply.
An ozone treatnent plant is required to ensure pathpgen free water
for egg incubation, nursery rearing, and early outside rearing.
There is no well water avail able.

Production could be increased in the existing facilities if the
Burrows ponds were rehabilitated and converted to standard |
raceways. No additional water would be required. An additiona
600, 000 steel head wei ghing 100,000 pounds coul d be produced.
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Eagl e Creek NFH Fundi ng Agency:  USFW5, NWFS
34288 S.E. Rai nbow Road

Estacada, O 97023 Speci es Rear ed: Coho _
Spring Chi nook
Manager: Douglas K Dysart Wnter Steel head

Phone #: (503) 630-6270

| nt roducti on

Eagle Creek NFH is located 40 m|es east of Portland, O egon al ong
Eagle Creek, a tributary of the Cackamas River. The hatchery is
situated on about 25 acres of bottomland in a deep canyon. Site
elevation is 950 feet above sea level. Eagle Creek NFH was

aut hori zed under the Mtchell Act and is currently operated as part
of the CRFDP. Land for the hatchery was initiaIIY pur chased from
private ownership in 1953. Construction was conpleted in 1956 and
the hatchery began operating at that tine. The facility originally
consi sted of 39 standard raceways, an adult hol di ng pond, and
several hatchery buildings. Hatchery expansion occurred in 1964
when an additional 36 standard raceways were constructed. No nmjor
change occurred until 1975 when the National Environnental
Protection Agency requirenments mandated construction of pollution
abatement facilities. The hatchery is staffed with 8 FTE's.

The hatchery currently consists of 75 standard raceways divi ded
into upper and |ower sections, 1 adult hol ding pond, and 10 starter
tanks.  The adult hoIdin? pond is not used for rearing. A small
hydr o- power generating plant has been constructed at the intake on
Eagle Creek. Power can only be generated when fl ows exceed
hatchery requirenments. Revenue is used to offset operation costs.

During this evaluation: spring chinook, coho, and w nter steel head
were reared. Currently only coho and wi nter steel head are being
reared. Adults fromall 3 species are collected, spawned, eg?s
incubated, and juveniles reared until release as yearling snolts in
April. Spring chinook were also released at the end of October
during this evaluation. Snmolts were released on-site during the
years studied. Fingerlings were released into various areas of the
O ackamas River in nost years. In addition, small nunbers of
smolts were provided to nunerous universities and |abs each year.

In recent years up to 50% of coho production has been released in
Youngs Bay in the |ower Colunbia R ver

Water rights total 116,730 gpm (260 cfs), alnost all from Eagle
Creek. A spring used for egg incubation and well for domestic use
supply a small amount of water. About 67,325 gpm (150 cfs) of the
water right is for power generation and is not used for fish
culture. There is not enough water during |ow flow periods to
provide the entire water right so power generation can only occur
during high flows. Fl ow avai | abl e for hatchery use ranges from
3,603 gpmto 25,146 gpm from Eagle Creek. Al rearing units are
supplied wth single pass water
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Current Production Constraints

A mgjor constraint is high water tenperature and | ow fl ows
avail able during July, August, Septenber.

Adul t hol di ng pond desi gn requires excess handling which causes
stress in adults. Existing pond should be re-designed to
I ncorporate new technol ogy and reduce handling stress

Exi sting springs should be piped to hatchery to allow utilization
of warner tenperature water for egg incubation

Some raceways are starting to sag and | eak indicating that soi
under them nay be eroded out. \alkways are starting to crunble

Theoretical Production

Theoretical production based on the flow nethod is 222,324 pounds

and with density is 209,520 pounds. Average production was 144,077
pounds and the 1987 agency goal was 154,76 pgunds. Theoretica
cal cul ations were conputed for coho as foll ows:

FIl ow Met hod

1.91 X 20,000 gpm X 5.82" = 222 324 |bs
Density Method

.3 X 120,000 cu ft X 5.82" 209,520 |bs

Conparison of the 2 theoretical calculations indicates that pond
space and water supply is nearly in balance. The USFWS i ndi cates
that an additional 1,000,000 coho snolts weighing égig%% poungs
coul d be produced in eX|st|ng facilities and water. This jncreased
smolt production is planned beginning in 1991.  The current. agenc
goal includes the increased coho production, is nearly equal 26"t Ke
theoretical _calculations, and should be considered the hatchery
capacity.  The current production programis as follows:

Wnter Steel head: 100, 000 14,285 pounds
Coho: 3,000,000 200, 000 pounds
3,100,000 214,285 pounds

Hat chery Expansi on Capability

The ha;chery is situated on 126 acres owned by the USFW6
Approximately 20% of the area is being utilized. The topography of
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nmost of the remaining area is unsuitable for hatchery expansion.
No additional water 1s available fromEagle Creek during |ow flow
eriods. Additional water is available during winter and spring
igh flow periods. The potential for well water is unknown.

The USFWES identifies rebuilding adult holding pond, rehabilitating
exi sting raceways and several m scellaneous itens as needing to be
acconpl i shed. hese itens woul d not increase production but woul d
allow a nore efficient operation.

Beginning with the 1991 rel ease, production is to be increased by

1,000,000 coho snolts wei ghing 66, 667 pounds. Since this

production is already scheduled to occur it is not identified in
this report

No expansion capability is identified

38



Intake Structure a pproximately 900’ upstream

Upper Screen Chamber

Mechanical Bullding (Reuse System)

W
\“ I|..
. 3
-
PN A
é ) Hatchery Building
wwwwwwwwwwwww

o
)

i
e 7 gl

........ i (ﬂ

Duplex #8 / 11y _'; 4 Aduit olding Faciliies
., /e

NNNNN

EEEEEEEEEEE




Entiat National Fish Hatchery Fundi ng Agency: USFW5

Entiat River Road _ _

Box 6970 Speci es Reared:  Spring Chinook
Entiat, Wa. 98822

Manager: W/ I iam Thorson, Assi st ant
Phone #: (509) 784-1131

| nt roducti on

Entiat NFH is |located along the Entiat River East of the town of
Entiat in northeast Washington. Facility elevation is 980 feet
above sea level. The hatchery was authorized by the Gand Coul ee
Fi sh Mai ntenance Project on April 3, 1937, and re-authorized by the
Mtchell Act, May 11, 1938. Land was purchased and construction of
the original facility was initiated by the Bureau of Land

Managenent (BLM in 1940. Limted operation of the hatchery began
in 1941. The original purpose of the hatchery was to mtigate for

| oss of sal non spawni ng grounds due to construction of G and Coul ee
Dam  Construction costs and | and purchase were approxi mately
$281,000. The facility is operated as a satellite of Leavenworth
NFH and staffed with 3.0 FTE's.

The rearing units are in good condition and consist of 27 circular
and 16 rectangul ar starter tanks, 30 raceways, and 1 adult hol ding
pond. The adult holding pond is not used to rear fish. Entiat NFH
produces approxi mately 800, 000 yearling spring chinook snolts at 15
to 20 fish per pound. They are released into the Entiat River in
April of each year.

Water rights total 15,340 gpmfrom 3 sources; 4 wells, Entiat
River, and packwood Spring. Average flow available for hatchery
use is 7,786 gpmwi th the Entiat River and wells providing the
mpjority of it. Well and spring water is mxed at the water
treatment structure and used for incubation and rearing. River
water is used for rearing. Wter can be re-used through seria
raceways when fish |oading' s are heavy.

Current Production Constraints

The supply of well and spring water is restrictin? fish production
at this station. It may be possible to rear 1 mllion snmolts
(50, 000 pounds) given additional well and/or spring water. Thi

S
approxi mately 200,000 snolts (10,000 pounds) nore than currently
produced.

S
IS
Water tenperature fromthe Entiat R ver approaches 70 degrees
fahrenheit during the summer and nust be tenmpered with well and/ or
sprln? water. The current supply of well and spring water is
insufficient to tenper sufficient river water to operate al
facilities in the summer. A tradeoff nust be nmade between
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supplying cool water to the adult hol ding pond and the juvenile
rearing facilities. The current supply of cool water can provide
wat er enough to rearing units to hold only 726,000 fingerlings

during summer.

Ssmolts nust be held until late April to coincide with water budget
rel eases. Fingerlings are 100 fish per pound at this time and

conpete for space and water. The 27 circul ar ponds should be .
replaced with rectangul ar starter tanks to increase early rearing

space.

River intake is subject to ice Hans in the winter. R ver water is
al so presuned source of Mxol bolus and | HN

Early rearing cannot be acconplished on river water

Exi sting adul t hold[n% pond is antiquated and inefficient because
of need to handle fish for erythromycin injection and sorting.

H gh adult nortality has occurred in the past.

An additional 10 stacks of vertical incubators are needed so al
eggs can be hatched in them

Theoretical Production

Theoretical production based on the flow nmethod is 104, 358 pounds
and with density is 62,764 pounds. Aver age roéjucti on was 48, 240
pounds and the 1987 agency goal was 47,088 pgun S.  Theoretica
cal cul ations were conputed for spring chinook as foll ows:

Fl ow Method *
Total all Flows: 2.26 X 7,800 gpm X 5.92" = 104,358 | bs *
Springs/ Vel ls: 2.26 X 2,400 gpm X 3.22" = 17, 465 | bs

(Disease free water )

Density Method **
Smolts in April: .25 X 37,500 cu ft X 5.92" = 55, 500 | bs
Fingerling/April: .25 X 9,024 cu ft X 3.22" = 7.264 | bs

62, 764 1 bs

* Note: The spring/well water supplies are required to tenper
70 degree fahrenheit river water during the sunmer and
is alimting factor. Calculation under "Total al
Flows" includes water from springs/wells.

** Note: Only 25 of the 30 raceways were used to calcul ate
theoretical density for smolts. Fingerlings utilize
the remaining 5 raceways in April. Adult hol ding pond
was not used in calculation since it Is not utilized
for rearing.
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Conparison of the 2 theoretical calculations indicates th?t rearing
SEace appears to be the limting factor in production. It appears
that the existing flow should support additional production. Thi's
is msleading as nore well and/or spring water is required to
tenper high river water tenperatures in the summer to fully utilize
the existing supply. Gven an additional supply of cool water to

tenper river water the existing flow could support additional
product i on.

The current production goal is 800,000 snolts wei ghing 50, 000
pounds. The theoretical density calcul ation was based on only 25
of the 30 raceways. |f additional early rearing facilities and
cool water were provided it would free up the 5 standard raceways
for snolt production. This would allow the facility to rear an

addi tional 200,000 snolts weighing 10,000 pounds (for a total
hat chery production of 60,000 pounds).

Hatchery Expansion Capability

The hatcherr Is situated on 34.4 acres owned by the USFWS.

Approxi mately 100% of the area is being utilized. ~Additional water
is available (500 to 700 gpm) fromwells. There is additional
water fromthe Entiat River but the water right may not be

available and it would require additional well water to tenper the
t emper at ure.

Construction needed to increase production includes replacenent of
troughs with vertical incubators, replacement of circular starter
tanks with rectangular fiberglas tanks, additional fingerling
rearing facilities, new adult holding tacility, equipnent, and
rehabi?itation of spring and well water supplies. This would allow

an addi tional 200,000 spring chinook snmolts wei ghing 10,000 pounds
to be produced.
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Hagerman NFH Fundi ng Agency: USFW5, CCE
3059D-National Fi sh Hatchery Rd. .
Hagerman, |d 83332 Species Reared: Sunmmer Steel head

Resi dent Trout
Manager : David S. Bruhn
Phone #: (208) 837-4896

Introduction

The Hagerman NFH is | ocated next to the Snake River in southern

| daho, approximately 5 mles southeast of the town of ﬁ%%erw%n

El evation of the site is 2,964 feet above sea |evel. hat Chery
was authorized in 1930, construction began in 1932, and operations
commenced in 1933. Historically, production consisted of ralnbow
trout for stocking waters in ldaho, Qregon, and Nevada. 'N the
|ate 1970s trout production was reduced and the steel head program
began. The hatchery was rebuilt and exRanded from 1982 t hrough
1984 under the LSRCP by the CCE. Current prOdUCtl on consil sts

mai nl'y of sunmmer steel%ead for LSRCP mitigation. Dworshak NFH also
contracts with Hagerman NEH to produce about 200, 000 rai nbow trqut

for Daworshak Reservoir. The facility is authorized a staff of
FTE's.

The rearing units are in good condition and consist of 66 starter
tanks, and 102 raceways. No adults are collected or spawned at

this facility. Eggs are transferred in from other hatcheries.

Steel head are reared to yearling snolts ang al | a[e reIered off-
site into various tributaries. Hagerman NFH is also utilized for

early rearing of Dworshak NFH steel head in an attenpt to elimnate
early rearing loss at Dworshak from | HN

Water rights total 31,957 gpmfrom6 different sources. They
include Riley Creek, Bickel Ditch, Brailsford Ditch, Sﬁ{lqﬂ No. %7,
Spring No. 13, and M scellaneous Springs and Seeps. e state o

| daho is presently going through a coHpIetﬁ.adgugication of water
rights in the Snake River Basin, wh W thin Ew years nmay
further refine the hatcheries water rights. \Vter available for
hat chery use ranges from 18,900 gpmto 31,500 gpm from spring
sources. Water tenperature is a constant 59 degrees fahrenheit.

Raceways are or?anized into two systens each with three tiers for
serial re-use of water

uct i .
This facility is dependent on eggs from other hatcheries.

The current supply of water to the hatcher¥ is a production
constraint. If additional water could be found, production could
be increased in the existing facilities.
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Theoretical Production

Theoretical production based on the flow nethod is 321,996 pounds
and with density is 540,672 pounds. Average production was 329, 475
pounds and the 1987 agency goal was 266,220 pounds. The current
agency goal is 360,000 pounds §340,0QO pounds steel head and 20, 000
pounds trout). Theoretical calculations were conputed for

steel head as foll ows:

Fl ow Met hod
1.19 X 31,500 gpm X 8.59" = 321,996 1bs
Density Method
.25 X 251,768 cu ft X 8.59" = 540,672 |bs
Note : Al raceways and starter tanks were used in theoretical

density cal cul ation.

Conparison between the 2 theoretical calculations indicates that
flow is probably the limting factor in production. As indicated
above, it additional water could be supplied then production could
be increased in existing facilities.

Hat chery Expansi on Capability

The hatchery Is situated on 303 acres owned by the USFWS
Approximately 80% of the area is being utilized. The remaining 60
acres are not suitable for exPansion. No additional spring water
is available. The potential for well water is not known. [f an
addi tional source of water could be devel oped then production could
be increased in the existing rearing facilities.

No expansion capability is identified.
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Kooski a NFH Fundi ng Agency: USFW5, CCE
Route 1, Box 98-A _
Kooskia, |d 83539 Speci es Reared:  Spring Chinook

Manager:  Speros Doul os
Phone #: (208) 926-4272

| nt roduction

Kooskia NFH is located in north-central Idaho %Bgroxinately 50
m | es sout heast of Lewiston in northwest [daho County. The
hatchery is situated in a narrow valley of Cear Creek just
upstreamof its confluence wth the Mddle Fork O earwater River.
El evation of the facility is 1,295 feet above sea |evel. The

hat chery was authorized 1n 1961, construction was initiated in
1968, and operations began in 1969. The facility is operated as a
satellite facility of Dworshak NFH and is authorized 4.0 FTE's.

The rearing units are in fair to good condition and consist of 1
adult holding pond, 6 Burrows ponds, 12 standard raceways, 42
circular starter tanks, and 32 rectangular starter tanks. Spring
chinook are the only snolts produced.  Summer steel head eyed eggs
are received from Daorshak NFH, hatched, reared a short tine, and
then transferred back in an attenpt to reduce nortality from | HN\

Adult spring chinook are collected throughout the summer. Adults
are transferred to Dworshak NFH due to warm water tenperatures in
the summer. Adults are held and spawned at Dworshak NFH  Eggs are
i ncubat ed at Dworshak NFH until the eyed stage and then transferred
to Kooskia NFH  Fish are ponded in February and March and
juveniles reared until release the followng March. Smolts are

rel eased both on station and at off-site locations.

Water rights total 13,456 gpmfrom6 wells and O ear C eek. The

permt for well nunmber 4 was canceled in 1973. Just over half the
water right is from dear Ceek. \Water available for hatchery use
ranges from 4,389 gpmto 8,527 gpm the na{ority I's supplied from
O ear Creek. The hatchery is operated with a water re-use system

that incorporates bio-filters between uses.

Current Production Constraints

Water tenperatures are too high for successful adult hol ding during
summer nmonths.  Well water is limted to 350 gpm and nust be
chilled and re-used in the sumer for juvenile rearing.

New wel | /wells are required to provide additional water for quality
rearing conditions.

The early rearing of Dworshak steel head places sone constraints on
chi nook production with Clear Ceek's warm water tenperatures. The
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program al so prevents changi ng chi nook production regines.

Theoretical Pr tion

and with density is 45 096 pounds. Average production was .
pounds and the 1987 a?ency goal was 40,000 pounds. Production

i ncreased each year of this_evaluation so average is |ess than
currently being produced. Theoretical calculations were conputed
for spring chinook as follows:

Theoretical production based on the flow nethod is 109, 056 gguggi

FIl ow Met hod

2.0 X 9,600 gpm X 5.68"

Density Method *
.25 X 31,758 cu ft X 5.68"

109, 056 | bs

45,096 |bs

* Note: Cubic feet used in density cal cul ation includes al

Burrows ponds, raceways and the 42 circular starter
t anks.

Conparison of the 2 theoretical calculations indicates that rearing
sRace is the linmting factor in production. The water supply
shoul d be able to support additional rearing facilities, but due to

warm wat er tenperatures in the sumrer it wll require nore well
water for tenpering.

Actual production in 1987 was 46, 385 pounds and is slightly greater
than the density calculation. Hatchery capacity should be

consi dered to be about 45, 000 Founds_based on the agency goal, 1987
production, and the density calculation all being in close
agreenent .

Hatchery i Capabilit

The hatchery is situated on 129 acres owned by the USFWS. An
additional 7.28 acres in easenent is held for the water intake

structure, screen chanber, and pipeline. Approximtely 10% of the
area is being utilized. The remaining area Is suitable for

hatchery expansion if additional cool water can be located. The
potential for expansion of well water supplies is unknown.

The USFWS identifies the following as needing to be acconplished:

1. Screen chanber inprovenents

2. Hatchery building rehabilitation

3. Raceway and pond rehabilitation

4. Pollution abatenent system i nprovenent
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5. Covers for production facilities

6. Adult handling and loading facility

7. Residence

8. Visitor facilities/admnistration building
9. Raceway bio-filter
10. Two 1/4 acre snmolt rel ease ponds

Potential increase in snolt production is 580,000 spring chinook

smol ts wei ghing 29,000 pounds.
ponds woul d be required to rear tTHiesta\{\gdill/illoﬁg eprsgglljct:t iréarl]_ease

coul d be supplied to these ponds fromthe Mddle Fork C ear w8 "
River.
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Leavenworth NFH Fundi ng Agency: USFW5

P.o. Box 549 _ _ _

12790 Fi sh Hatchery Road Speci es Reared:  Spring Chi nook
Leavenwort h, Wa. 98826 Sumer St eel head

Manager : G egory A Pratschner
Phone #: (509) 548-7641

| nt roduction

Leavenworth NFH i s | ocat ed along Icicle Creek, a tributary of the
Wenat chee River, approximately 30 mles above its confluence wth
the Colunbia R ver and about 40 mles northeast of the town of
Leavenwort h. El evation of the site is 1,155 feet above sea | evel.
The hatchery Is located on fill within the Wnatchee River flood
glain and flooding is an occasional concern during spring run-off.
he hatchery was authorized by the Grand Coul ee Fi sh M ntenance
Project, April 3, 1937, and re-authorized by the Mtchell Act, My
11, 1938. It began operations in 1942, This facility is 1 of 3
m d- Col unbi a stations constructed by the Bureau of Reclamation as
fish mtigation facilities for the G and Coul ee Dam Col unbi a Basin
Proj ect. Entiat NFH and Wnthrop NFH hatcheries are operated as
satellite facilities. Leavenworth NFH is staffed with 9.0 rTE's.

The rearing units are in poor condition and consist of 2 adult
hol di ng ponds, 45 raceways, 40 Foster Lucas Raceways (36 are
operational, 3 unusable, and 1 has been converted to standard
raceway), 22 larger Foster Lucas Raceways, 198 troughs, and 90
starter tanks. The |large Foster Lucas Raceways are in poor
condition, should be replaced, and there is only sufficlient water
to operate 7 of them

Bot h spring chinook and steel head are coll ected, spawned, and
reared to yearling smolt size for release. Snolts are normally
rel eased on-site.

Water rights total 25,551 gEn1fron13 sources; 7 wells, lcicle

Creek, and Snow and Nada Lakes. The hatchery receives water from
Icicle Creek by gravity flow and wells by punping. Average flow
available to hatchery 1s 18,170 gom  There is insufficient water
to operate all rearing faC|]|t|es. Snow and Nada Lakes are used to
supplement Icicle Creek during low flow periods. Water is re-used
i n the serial raceways.

Current Production Constraints

Water supply is Iimting production potential at this facility. ‘
There is insufficient water to operate 15 of the |large Foster Lucas
Raceways.

Icicle Creek pipeline needs to be enlarged. Wells need to be
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rehabilitated or new ones drilled.

Foster Lucas raceways should be replaced with standard fl owthrough
raceways.

Adult holding facility is too small. |t should be tw ce the size

and handlinﬂ egujpnent shoul d be installed to increase efficiency
and reduce handling stress.

Theoretical Production

Theoretical production based on the flow nmethod is 261, 620 pounds
and with density is 462,326 pounds. Average production was 159, 976
pounds and the 1987 agency goal was not identified. The current
agency goal is to produce 145,000 pounds. Theoretical calculations
were conputed as follows:

Fl ow Met hod
SPrlnﬂ Chi nook: 2.16 X 19,500 gpm X s5.68" = 239,242 |bs
St eel head: 2.16 X 1,400 gpm X 7.40" = _22, 378 |bs
261,620 |bs

Density Method
Spring Chinook: . 25 X 317,244 cu ft X 5.68" 450, 486 | bs
St eel head: .25 X 6,400 cu ft X 7,40" 11,840 | bs
462, 326 | bs

Note :  The USFWS5 indicates through rearing experience at this
facility that the 2.16 flow index used in theoretical
flow calculation is too high. To rear healthy fish the
agency recommends a flow index of 1.3 be used which
woul d provide a total theoretical capacity based on
flow of 157,456 pounds.

Spring chinook calculations used 7 |arge Foster Lucas,
36 snmall Foster Lucas, and 45 standard raceways.

Steel head were calculated using 5 Foster Lucas.

Fifteen of the large Foster Lucas raceways were not
used in calculations as there is currently insufficient
water to operate them | f they had been used in
density formula it would increase density cal cul ation
for spring chinook by 289,000 pounds and nake the total
density figure about 750,000 pounds.

Conparison between the 2 theoretical calculations indicates that
flowis the limting factor in production. This is even nore
pronounced if the flow index recommended by the USFWS i s used and
conpared with all the rearing units. The existing rearing
facilities could support far greater production if supplied with
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sufficient water. Fifteen of the large Foster Lucas raceways are
currently not being utilized due to insufficient water

Hat chery Expansi on Capability

The hatcherY IS situated on 876 acres owned by the USFWS
Approximately 160 acres of the total is suitable for fish culture
operations. Apgroxinately 5,386 gpmof additional Icicle Creek
water is available during the sprln% when pounds held on station is
greatest. This water is not available during low flow periods

Vel |l water supplies could be increased 900 gpm or nore.

The potential production increase at this facilitg iIs 1.8 mllion
addi tional spring chinook snmolts weighing about 100,000 pounds.
Summer steel head production would remain the same. To acconplish
this expansion would require the follow ng:

1. Drill and install new wells for ground water

2. Mdify intake structure on Icicle Creek by raising dam and
adding control valve to |adder.

3. Enlarge Icicle Creek water supply pipeline.

4, Separate Cascade Irrigation Conpany pipeline fromhatchery

pi pel i ne.

5. Replace large Foster Lucas raceways with 45 standard
raceways.

6. Install water re-use punp-back system

7. Enlarge pollution abatenent pond.
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Existing Facilities
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Little Wite Sal mon NFH Fundi ng Agency: USFWS, NWS
Box 17 _ _ _
Cook, WA. 98605 Speci es Reared:  Spring Chinook

Fal | Chi nook
Manager: Jack E. Bodl e
Phone #: (509) 538-2755

| ntroduction

Little Wiite Salmon NFH is | ocated approximately 12 m|es east of
Stevenson, in Skamania County, \Wshington. It 1s situated just
above Drano Lake, through which the Little Wite Sal non River joins
the Colunbia River. Elevation of the site is 90 feet above sea
level. The hatchery was authorized in 1887 and construction was
conpleted in 1898. ~The hatchery was renodel ed and expanded in 1958
and is currently operated as part of the CRFDP. A water re-use
system was constructed in 1977 for egg incubation and hatchery
building. In recent years the |ower area raceways have been

encl osed and a new adult hol ding and spawning facility is nearing
conpletion. This hatchery is operated as a conplex with WIllard

NFH with the manager fromLittle Wite Sal non NFH responsible for
both facilities. The facility is authorized a staffing |evel of
about 9 FTE's.

Rearing facilities consist of 52 raceways of various sizes, 4 adult
hol di ng ponds and 10 starter tanks. Al raceways are in poor
condition and the remaining facilities are in fair to good

condi tion. The current program produces Upriver Bright (URB) fal
chinook and spring chinook. Lower river tule fall chinook were
also reared during this evaluation, but this program has been
phased out.

Spring chinook and URB fall chinook are the 2 stocks currentl

being reared. Spring chinook, URB fall chinook, and coho adults
are collected and spawned. Spring and fall chinook eggs are

i ncubated on-site. Coho eggs are transferred to Carson Depot for
incubation and then transferred to Wllard NFH where they are
reared until release the followi ng spring. Both yearling and

accel erated zero age spring chinook smolts_are produced with al

rel eased on-site during this evaluation.  The URB's are released as
yearlings and zero age snolts. The yearling snolts are released in
the spring and the zero age smolts during the summer. Al were

rel eased on-site during this study but thecurrent program releases
a large percentage into the Yakima R ver in Washington

The water right totals 33, 868 an1fron1tmo sources, 2 unnaned
springs and the Little Wite Salnon River, The river supplies the
mpjority of flow used in the hatchery. Water is provided to the
hatchery from both water rights and also froma well. Vater use
ranges from 11,221 gpmto 26,182 gpm The adult hol ding ponds and
raceways all receive single pass water. A re-use systemis in
place tfor incubation
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Current Production Constraints

Raceways are in deteriorated condition and require considerable
mai nt enance and rehabilitation. There is roomfor addjtional

raceways and water fromthe Little Wite Salnon River is avail able.
I ntake structure and pi ping need nodification to fully utilize
avail able water.

Theoreti cal Production

Theoretical production based on the flow nmethod is 203, 938 pounds
and with density is 90,272 pounds. Ayerage production was 94, 626
pounds and the 1987 agency goal was 103,030 pounds. —ayerage
production is |less than normal due to IHN outbreak in URB's in 1987
(fish were destroyed). Theoretical calculations were conputed for
spring chinook as follows:

Fl ow Met hod
2.43 X 22,500 gpm X 3.73" = 203,938 | bs

Density Method
.25 X 96,806 cu ft X 3.73" = 90,272 |bs

Conparison of the 2 theoretical calculations indicates that pond
space is the limting factor in production. Average production and
agency goal are both greater than theoretical densrty {lgure. Thi s
was acconplished by serial releases fromthe same ponds. The .
eX|st|n8dmater supply should be able to support greater proHuctlon

given additional rearing space. The current agency production goa
I's:
Spring Chinook Yearlings: 1,000,000 66, 660 pounds
Spring Chinook Zero Snolts: 1,000,000 22. 222 Bounds
URB Fal | Chi nook: 3,500,000 35, 000 pounds

5,500,000 123, 882 pounds

Hat chery Expansi on Capability

The hatchery is situated on 407 acres owned by the USFW5.  g,itaple

| and for hatchery expansion is limted to 20 acres by steep slopes
ittle
S

inthe area. An additional 13,465 gpmis available fromthe L
V%Lte Salnon River. The potential for additional well water i
unknown.

There is potential for considerable hatchery expansion at this
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site. It would require the following:

Rehabi [ itate existing raceways

Add addi tional production facilities

Rehabilitate and enlarge existing water supply system
Pol [ution abatenment facilities

Rehabi | i tate hatchery buil dings

Rehabi litate roads and parking

ST wro

Potential production increases total 4,500,000 snolts weighing
approxi mately 65,000 pounds and is identified as follows:

Nunmber Pounds

SBEing Chi nook 900, 000 20, 000
u Fal | Chi nook 3,600,000 45, 000
4,500,000 65, 000
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Spring Creek NFH Fundi ng Agency: USFW5, NWFS, CCE
NFIe Post 6175 R _ _

State Road 14 Speci es Rear ed: Fall Chi nook
Under wood, Wa. 98651

Manager: Ed LaMotte
Phone #: (509) 493-1730

| nt r oducti on

Sprin? Creek NFH is |ocated along the Colunbia River approxi mately
30 mles upstream of Bonneville Dam at Underwood, V#ﬁhln ton
Elevation of the site is 93 feet above sea level. The station was
originally constructed in 1900 and began operating in 1901. It was
later renmddel ed in 1955 under the CRFDP. |t was hearly conpletely
razed and renodel ed again in 1970 by the COE for mtigation pf fish
| osses occurring from construction of John Day Dam rrently

NVFS, through the CRFDP is responsible for 50% of Rroductlon costs
and the COE the remaining 50% The station is authorized 11 FTE's.

The rearing units are in good condition and consist of 44 Burrows
ponds and 30 troughs. Oné circular pond is also present but is
used for di SBI ay purposes only. Fall chinook are the only species
reared with both the lower river tule and URB stocks reared during
this ;valuatlon. Currently only the lower river tule stock is
reared.

Tule fall chinook adults return in Septenber and are spawned
shortly thereafter. [Eggs are incubated in Heath type Incubators,
ponded i n Decenber and January, and reared until release from March
through May. By June in nost years no fish are held on station.

I n recent Kears there has been a shortage of returning adults and
egg takes have not net agency goals. Sholts are nornally released
on-site into the Colunbia River with attenpts nmade to coordinate

operation of Bonneville Damto ensure maxi num survival past that
proj ect.

Water rights total 11,090rrgpmf_rom3 so%rces; Unnanmed Creek, 2
Unnamed Springs, and Colunbia River. The Colunbia River accounts

for about 50% of water right and is only used as a heat source when
production water requires heating to accelerate fish growh.

Spring water is provided at a constant 46 degrees fahrenheit from a
series of springs that energe fromthe base of cliffs adjacent to

t he hatchery. his water supply has slowy decreased in recent
years froma historical 4,000 gomto a recent |ow of 2,250 gpm

The hatchery features a 90% water re-use systemw th rock and
oyster shell filters. Water is used up to 10 tines prior to

di scharge to pollution abatenent facilities and ultimately to the
Col umbi a River
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Current Production Constraints

The spring water supply has dwindled in recent years. |Intakes need

to be nodified to utilize all available water and a deep well needs
to be developed to insure adequate water supply.

Adult returns have not been sufficient to neet egg take and product
goals. Protection for returning brood fish is needed.

Theoretical Production

Theoretical production based on the flow nethod is 189, 378 pounds
and with density is 151,494 pounds. Average production was 162,772
pounds and the 1987 agency goal was 201,333 pounds. Average
Broductlon Is reduced due to early rel ease of fish in 1985, caused
y bacterial gill disease. Also, production nunbers in recent
vears have been reduced because of |ess than required adult returns
leading to egg shortfalls. Production in 1986 and 1987 averaged
over 190,000 pounds. Theoretical calculations were conputed for
fall chinook as follows:

Fl ow Met hod *
1.67 X 31,500 gpm X 3.e" = 189,378 |bs

Density Method
44 ponds: .3 X 140,272 cu ft X 3.6"

151, 494 | bs

* Note: Flow used in calculation incorporates 90%re-use
water and 10% fresh water

Conparison of the 2 theoretical calculations indicates that rearing
space may be limting. This is a little msleading since this
facility depends on an extensive water re-use system which na§
reduce production potential. Average production (1986 and 1987
average) and the agency goal are both greater than either
theoretical calculation. This production is acconplished wth
serial releases in March, April, and May from the sane ponds. This

facility is not capable of hol ding 200,000 pounds on station at any
one tine.

Hat chery Expansi on Capability

The hatchery is situated on 80 acres owned by the USFWS and CCE.
Approxi matel'y 60% of the area is being utilized. The renmaining
land is not suitable for hatchery expansion. There is little if
any additional water available fromthe spring supply. Well water
is currently being devel oped. Colunbia River water is available i
unlimted quantities but 1s considered a poor supply due to
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temperature and potential disease problems. Colunmbia River water
currently is not plunbed into the production system

A smal | production increase may be possible when the planned deep
well is developed. Any increase would be produced in eX|st|nP
ponds, but is hlPth specul ative at this time. Wen deep wells are
completed it wll result in no increase in flow but will change the
current 90% re-use systemto a 70% or 80% re-use system This
should result in larger and healthier snolts and an increase in
nunber of adults produced.

No expansion capability is identified.
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VWarm Springs NFH Fundi ng Agency:  USFW5
P.O Box 790 _ : .
Warm Springs, O. 97761 Speci es Reared:  Spring Chi nook

Resi dent Trout
Manager: Gary R Wite
Phone #: (503) 553-1692

| nt roduction

VWarm Springs NFH is | ocated on the west bank of the warn1Sprin%s
River, approximately 14 mles north of Warm Springs, O egon. he
hatchery site is | eased by the federal government fromthe

Conf ederated Tribes of the Warm Springs |ndian Reservation

§Cﬂmﬂla. Elevation of the site is 1,525 feet above sea |evel

he hatchery is situated on gently to noderately sloping ground.

| mredi atel y uEstrean1and downstream t he banks of the river are high
and steep.  The hatchery was authorized in 1966 and began operation
in 1978. The facility 1s authorized a staffing |level of 5.0 FTEs.

The rearing units are in good condition and consist of 6 brood
ponds, 20 Burrows ponds, 20 converted Burrows ponds, and 20 starter
tanks. The original propagation program specified rel ease of
57,000 pounds spring chinook, 20,000 pounds steelhead, and 87,500
pounds of rainbow trout. The production program has been nodified
since then and now consists of a goal of 1,200,000 spring chinook
wei ghi ng 100, 000 pounds.

Adult spring chinook are collected, spawned, and reared. Smolts
are released in Cctober and April of each year. Al snolts are

rel eased on-site. Nearly all hatchery fish are marked to allow

di sti ngui shing between wild and hatchery fish upon return. Only
wld adults are rel eased above the hatchery weir and only enough to
seed the habitat.

All water rights on the Warm Springs River are the ﬁrogerty of the
CTWBIR.  Non-consunptive water use is included in the business

| ease (No. 1938) between the CTWBIR and USFWS. The |ease specifies
use of about 100 cfs (44, 883 ?pn) from the Warm Springs River.

Water is supplied by punping fromthe Warm Springs River and use
ranges from 9, 000 Ppn1to 13,500 gpm Al rearing' ponds are
supplied with single pass water.

Current Production Constraints

The hatchery was originally conceived as a water re-use facility,
but is now elng operated as a single pass facility with punping
costs of $100, 000 per year.

Water supply has anadronous fish in it and there is potential for
i mportation of disease organisns.
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Adul t hol ding ponds are too small to hold the desired number of
fish.

Water tenperature in summer is too warmand in winter too cold.

Theoretical Production

Theoretical production based on the flow method is 156,330 pounds
and with density is 81,000 pounds. Average production was 58, 157
pounds and the 1987 agency goal was 66,708 pounds. These nunbers
do not include the small amount of resident trout produced during
this evaluation. Theoretical calculations were conputed for spring
chinook as foll ows:

FI ow Met hod
1.93 X 13,500 gpm X 6.0" = 156,330 | bs

Density Method
.25 X 54,000 cu ft X 6.0"

81,000 Ibs

Note: Theoretical calculations used 20 Burrows ponds and 20
converted Burrows ponds.

Conpari son between the 2 theoretical calculations indicates that
pond space is linmiting factor in production. Average production
and agency goal are both less than theoretical density calculation.
This I's msleading since the average production does not include
the small resident trout program Aso, two brood years of spring
chinook are held on station with the fingerlings ta%ing up pond
space.

The current agency goal is 1,200,000 spring chinook snolts weighing
100, 000 pounds. This is far in excess of what was produced during
this evaluation period. Even though this appears to be greater
than the facility is capable of producing, serial releases in the
fa#] aqf spring fromthe sane ponds may allow this production to be
achi eved.

Hatchery EXpansi Oon Capability

The hatchery is situated on 66 acres owned by the CTWABI R and | eased
by USFW&. Approxinatety 50% of the area is being utilized. There

is nearly 18,000 gpm (40 cfs) of water available that the USFWS can
utilize. Aso, the water flow currently being used should be able

toksupport additional production. The potential for well water is

unknown.

The USFWS has identified this facility as needi ng najor
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nodi fications to inprove snolt quality ?nd shoul d_ resul t
I C

increased adult production. These nodifications
Water intake nodification

Fuel storage tanks

Lighting nodifications

Adul t hol di ng facility nodi fi cations
Snoltification channe

Shade covers for ponds/raceways

Rearing pond conversion

Hat chery pavenent

[N

Repl acement of water treatnen ities

No expansion capability is identified.
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WIllard NFH Fundi ng Agency: USFW5, NWS
Box 17
cook, Wa. 98605 Speci es Reared:  Coho

Manager : Jerzy Roger s
Phone #: (509) s38,2305

| nt r oduction

Wllard NFH is located on the Little Wite Sal non River
apPrOX|nater 4 mles upstream fromthe Little Wite Sal non NFH
Willard NFH and the Little Wite Sal mon NFH are operated as a
conpl ex with nmanagenment fromthe latter responsible for both
facilities. El evation of the site is 900 feet above sea |evel
The facility is authorized a staff of 5 FTE's.

WIllard NFH was authorized by the Mtchell Act in 1946 and was
constructed in 1952. The facility was originally planned as a fal
chi nook station but water tenperatures were eéfe55|vehy coLd agd
they were dropped from the rearlnﬂ progr am pring chi N0oK anc
coho were subsequent|y added to the rearing program By the md
1960's, it was decided to convert production entirely to cohg
salnon. Production has remained entirely coho since’then. The

currgnt production goal is 2.5 mllion coho snolts weighing 166, 600
pounds.

The rearing units are in fair to good condition and consist of 50
standard raceways and 52 starter tanks. No adults return to

Wllard NFH.  Adult coho are collected at Little Wite Sal non NFH,
spawned, eggs incubated at Carson Depot Springs, and then
transferred to Wllard to conplete the rearing cycle. Smlts are
normally all released on station

Water rights total 24,685 gpmfrom4 sources; Little Wite Sal non
River, 3 wells, a spring (donestic/l|laboratory), and Carson Depot
Springs. The majority of the water is supplied fromthe Little
ite Salmon River. Carson Depot Springs is |located off station
and is used for incubation. Well water is used for incubation and
tenperature control during early rearing. \ter use at the
hat chery ranges from 11,221 gpmto 24,442 gpm fromthe river and
wells. Al rearing facilities are normally supplied with single

pass water, but in low flow years water fromthe upper bank of
raceways is re-used in the | ower bank.

Current Production Constraints

During dry periods of the year (Septenber-Novenber), the supply of
water fromall sources is Inadequate to nmeet Wllard production and
quality objectives.

Tenperature of water supplied to the hatchery building is too cold
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for efficient rearing of coho salnon fry. The cold water
tenperature is also responsible for cold water disease which
results in a significant loss of fish at the fry stage.

Theoretical Production

Theoretical production based on the flow nethod is 333,270 pounds
and with density is 150,938 pounds. Average production was 173, 391
pounds and the 1987 agency goal was 83,333 pounds. The current
production goal is 160,600 pounds. Theoretical calcul ations were
conput ed for coho as foll ows:

Fl ow Met hod

2.52 X 23,000 gpm X 5.75" = 333,270 |bs
Density Method *

- 3X87, 500cuft X5. 75" = 150,938 |bs

* Note: The volunme used in density calculation includes al
raceways (80,000 cubic feet) and all starter tanks
(7,488 cubic feet).

Conparison of the 2 theoretical calculations indicates that pond
sPace appears to be the |limting factor in production. This is
slightly msleading as cal cul ati ons were conputed for spring tine
high flow period. Production is constrained by available flow
during September through Novenber.

Hat chery Expansi on Capability

The hatchery is situated on 80 acres owned by the USFWS

Approxi mately 50% of the area is being utilized. The remaining
area is not suitable for hatchery expansion. Additional water js
available fromthe Little Wite Sal non River except ?ron1Septenber

to Novenber. Additional well water is thought to be present.

Al though it will not increase production the followng itens are
need to inprove snolt quality and insure production is naintained.

1. Install re-use systemw th capability to heat water
2. Drill production well
3. Rehabilitate raceways

No expansion capability is identified
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W nt hrop NFH Fundi ng Agency: USFW5
P.Q Box 429
Wnthrop, Wa. 98862 Species Reared:  Spring Chi nook

o _ Resi dent Trout
Manager: WIlliamL. Wallien
Phone #: (509) 996-2424

| nt roduction

Wnthrop NFH i s | ocated al ong the Methow R ver in north central
Washi ngton near the town of Wnthrop. El evation of the site is
1,760 teet above sea level. The hatchery was aut horized as part of
the Grand Coul ee Fi sh Maintenance Project and began operation in
1942. The facility is operated as a satellite to Leavenworth NFH
and is authorized a staff of 5.0 FTE's.

Condition of the rearing units ranges from poor to good and
consists of 16 Foster Lucas raceways, 16 converted Foster Lucas
raceways, 30 standard raceways, 1 adult holding pond (dirt), 32
troughs, and 46 starter tanks. The total rearing volune of the
raceways is 109,400 cubic feet.

Fish cultural operations were initiated in 1942 by trapping adult
sockeye sal non, chinook sal mon, and steel head at Rock |sland Dam
and transporting themto the hatchery. The first groups of fish
were released in 1943. By 1951, the station was rearing sockeye

chi nook, steel head, kokanee, coho, and resident trout. During the
3 years evaluated in this report, spring chinook and resident  trout
were produced. The current |ong range Eroductlon objective is to
rear 2 mllion spring and summer chinook snolts to 15 or 20 fish
per pound. Both species have an 18 nonth rearing cycle and will be
released into the Methow R ver in April of each year.

Adul t spring chinook are collected, spawned and reared. |arge
nunbers of eggs have al so been inported from ot her hatcherleg to
meet production goals. Al anadronmous fish are released on-site.

VWater rights total 29,930 gomfrom 3 sources; 2 infiltration

gal leries/wells, Spring Branch Spring, and Methow River. TE?
hatchery uti 1izes water fromall 3 sources, but the Methow River
provides the majority of flow followed bg the wells and spring.
Water use ranges from 8,528 gpmto 27,686 gpm Both river and
sprln? water Is supplied by gravity flow Al rearinp fafilities
normally are supplied with single pass water, but 1n Fow flow years
serial re-use occurs.

Current Production Constraints

Foster Lucas Raceways and adult hol ding pond need to be connected
to pollution abatenent ponds.
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New adult holding facility needs to be conPleted to allow rearing
in holding pond. Pond space is currently limting production
potential, but if the adult pond is conpleted then water supply
would be limting factor.

R ver supply is lowin sumrer nonths and water tenperature reaches
65 degrees fahrenheit. Cold weather during winter nmonths can cause
ice problems on rotary screen at intake and in foghorn ditch with
anchor ice.

Foghorn Dam needs rehabilitation on Methow River and the supply
ditch (1 mle fromdamto hatchery) should be replaced with a
buried pipeline. Spring Branch springs needs rehabilitation also.

New brood facility needs to be conpleted and connected to pollution
abatenent facility. Facility is partially conpleted but can not be
used at this tine.

Foster Lucas ponds should be replaced with standard 8'xso"
raceways.

Theoretical Production

Theoretical production based on the flow nmethod is 321, 942 pound
and with density is 155,355 pounds. Average production was 71,0

pounds and the 1987 agency goal was not identified. Theoretica
cal cul ations were conputed for spring chinook as follows:

S
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Fl ow Met hod:
2.18 X 26,000 gpm X 5.68" = 321,942 | bs

Density Met hod:
.25 X 109,405 cu ft X s5.68"= 155,355 | bs

Note : Calculations conputed using all raceways.

Conpari son between the 2 theoretical calculations appears to
indicate that pond space is the limting factor in production
potential. |f the adult holding/juvenile rearln% ?ond was
conpleted this would increase réaring space and better bal ance flow
to pond space.

During this evaluation_resident trout were reared but this program
has been elimnated. The goal is currently to rear for releasé in
the spring 2 mllion spring chinook smolts wei ghing approxinately
111, 000 pounds. This Is less than theoretical density calculation
but is at least partially explained by the fact two brood years of
chinook are held in the spring wth fingerlings taking up pond
space.
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Hat chery Expansi on Capability

The hatchery Is situated on 42 acres owned by the USFWS
Approximately 25% of the area is being utilized. The remaining
property is not suitable for expansion. An estimated 2,500 gpm of
addi tional ground water is available. The water right for this
water is currently held or applied for. No additional river water

is avail abl e.

Production could be increased by 1 mllion spring chinook snolts
wei ghing 55,000 pounds. This would require the follow ng:

Conmpl ete adult holding/juvenile rearing pond.

Connect pond to pollution abatenent pond. _ _ _
Rehabi litate Foghorn Dam and encl ose ditch w th pipeline.
Rehabilitate and enclose spring.

Pipe infiltration gallery water to valve chanber.
Rehabilitate incubation facilities.

Screen chanber _
Repl ace Foster Lucas ponds wth standard raceways.
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Summary Table 1. List OF Hatcheries, Staffing Levels, And
Operation And Maintenance Costs For Al Facilities Operated By The
US Fish And WIldlife Service Wich Produce Anadronous Fish In The
Col umbi a River Basin.

Staffing Qperation and M ntenance Costs

Hat chery In FTE's 1985 1986 1987
Aber nat hy SCTC 3.0 185, 000 185, 000 185, 000
Big Wiite Sal non Pond 10, 000
Carson NFH 7.0 280, 200 269, 500 261, 900
Dwor shak NFH 23.0 586, 000 662, 000 697, 000
Eagl e Creek NFH 8.0 367, 279 318, 069 395, 101
Entiat NFH 3.0 145, 000 152, 061 165, 640
Hager man NFH 9.5 447, 307 490, 359 543, 497
Kooski a NFH 4.0 182, 000 180, 000 200, 000
Leavenworth NFH 9.0
Little Wiite Sal non NFH 9.0 663, 500 668, 600 600, 900
Sprln% Creek NFH 11.0 551, 162 684, 700 601, 000
Warm Springs NFH 5.0 335, 000 369, 000 339, 000
Wl lard NFH 5.0
W nt hrop NFH 5.0

I



Summary Table 2. The Initial Year Hatchery Operated, Land

Avail able, Percent Land In Use, And Land Owmnership For Hatcheries
perated By The U.S. Fish And Wldlife Service Wi ch Produce
Anadronous Fish In The Colunbia River Basin.

[nitral Year Hatchery Land Avall abl e Land

Hat chery of Operation Acres %in Use Owner ship
Aber nat hy SCTC 1960 99 75 USFWS
Big Wite Pond 1939 40. 85 5 USFWS
Carson NFH 1938 220 10 USFS
Dwor shak NFH 1969 28 100 CCE

Eagl e Creek NFH 1956 126 20 USFWS
Entiat NFH 1941 34.4 100 USFWS
Hager man NFH 1933 303 80 USFWS
Kooskia NFH 1969 129 10 USFWS
Leavenworth NFH 1942 876 4 USFW6
Little Wite Sal mon 1898 407 5 USFWS
Spring Creek NFH 1901 80 60 USFWS, COE
Warm Springs NFH 1978 66 50 CTWEI R
WIllard NFH 1952 80 50 USFWS

W nt hrop NFH 1942 42 25 USFWS
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Summary Table 3.

List Of Existing Rearing Facilities For Each Hatchery Operated By The U.S.

Fish And Wildlife Service

79

Which Produce Anadromous Fish In The Columbia River Basin. Figures For Length, Width, And Depth Are Listed In Feet And
Volumes Are Given In Cubic Feet.
Hatchery Rearing Unit Dimension unit # of Total Construction Rearing Units
unit Length Width Depth Volume Units Volume Material Age Condition Comments
Abernathy SCTC
Adult Holding Pond 110 35 1.64 6,314 1 6,314 Concrete 31 Poor No mechanical sorting
Circular Starter Tanks 6 32 Steel 28 Poor
Circular Starter Tanks 4 60 Fiberglas 16 Good
Heath Incubators 30 Fiberglas 17 Fair 30 stacks of 16 trays
Raceways 75 8 2.5 1,500 12 18,000 Concrete 32 Fair Walls/joints poor cond
Troughs 6 Fiberglas 23 Poor
Big White Salmon Pond
Rearing Pond 6,960 2 13,920 Concrete 49 Fair Floods winter/spring
Carson NFH
Adult Holding Pond 146 40 4 23,360 2 46,720 Concrete 37 Fair
Heath Incubators 21 16 FRP/5 wood 15 Good 21 stacks
Lower Earth Pond 270 78 3 63,180 1 63,180 Dirt 37 Good
Raceways 80 8 2 1,280 46 58,880 Concrete 37 Fair Joints leak
Starter Tanks 15 3.5 2 105 24 2,520 FRP 15 Good
Upper Earth Pond 170 45 2.25 17,212 1 17,212 Dirt 37 Good
Dworshak NFH
Adult Holding Ponds 75 17 6,375 3 19,125 Concrete 20 Good Adult holding only
Burrows Raceways 75 17 2.5 3,188 84 267,792 Concrete 20 Good
Heath Incubators 45 10 Good Stacks
Raceways 80 2.5 1,600 30 48,000 Concrete 9 Good
Raceways 75 5 3,000 12 36,000 Concrete 20 Good Adult Hold/Rearing
Starter Tanks 16 2.5 120 128 15,360 Concrete/Fiber. 20 Good
Eagle Creek NFH
Adult Holding Pond 144 72 4 41,472 1 41,472 Concrete 34 Poor Watts/bottom shifted
Heath Incubators 43 23 Fair Stacks/16 trays each
Lower Raceways 80 8 2.5 1,600 39 62,400 Concrete 34 Good Joints breaking away
Starter Tanks 16 3 2 96 10 960 Fiberglas 13 Good
Upper Raceways 80 8 2.5 1,600 36 57,600 Concrete 26  Good Bottom sags
Entiat NFH
Circular Tanks 49 27 1,323 Fiberglas 20 Good
Rectangular Tanks 89 16 1,424 Fiberglas 20 Good
Heath Vert. Incubator 10 Fiberglas 26 Fair 16 trays per stack
Raceways 80 8 1,500 30 45,000 Concrete 15 Good Being rebuilt
Rearing Pond 150 75 8 38,000 1 38,000 Concrete 15 Good Needs redesign
Troughs 16 1.33 16 Concrete 50 Fair



Summary Table 3. Continued

Hatchery Rearing Unit Dimension Unit # of Total Construction Rearing Units
unit Length Width Depth Volume Units Volume Material Age Condition Comments

Hagerman NFH

Heath Incubators 8 Good 8 stacks
Jars, Incubation 70 Plastic 7 Good
Raceways 100 10 3 3,000 66 198,000 Concrete 8 Good
Raceways 70 8 2.3 1,288 36 46,368 Concrete 36 Good
Starter Tanks 15 2.6 2.6 140 20 2,800 Concrete 7 Good
Starter Tanks 16 25 2.5 100 46 4,600 Concrete 40 Good

Kooskia NFH

Adult Holding Pond 72 16 4 4,608 1 4,608 Concrete 16 Good
Burrows Raceways 80 17 2 2,720 6 16,320 Concrete 23  Fair
Heath Incubators 32 5 Good
Raceways 80 8 1.6 1,024 12 12,288 Concrete 23 Fair
Circular Starter Tanks 75 42 3,150 Fiberglas 21 Good
Rectangular Starter Tanks 32

Leavenworth NFH

Adult Holding Ponds 150 15 7,800 2 15,600 Concrete 10 Poor 2000 gpm flow each
Standard Raceways 1,600 45 72,000 Concrete 10 Poor 350 gpm flow each
Foster Lucas Raceways 3,876 40 155,040 Concrete 50 Poor 170 gpm flow each
Foster Lucas Raceways 13,572 22 298,584 Concrete 50 Poor 500 gpm flow each
Starter Tanks 90 44 3,960 Fiberglas 15 Poor 36 gpm flow each
Troughs 198 Wood 40 Poor 8 gpm flow

Little White Salmon NFH

Adult Holding Ponds 90 30 6 16,200 2 32,400 Concrete 7 Good

Adult Holding Ponds 235 19 1.5 6,697 2 13,394 Concrete 40 Fair

Heath Incubators 122 15 Good 122 stacks of 16 trays
Raceways 99 a 2 1,584 Concrete 36 Poor Concrete/joints leak
Raceways 74 8 3.5 2,072 Concrete 37 Poor Concrete/joints leak
Raceways 80 8 3 1,920 Concrete 43 Poor Concrete/joints leak
Raceways 77 8 3 1,848 Concrete 37 Poor Concrete/joints  leak
Raceways 63 a 3 1,512 Concrete 37 Poor Concrete/joints leak
Starter Tanks 15 3 3 135 10 1,350 12 Good

Spring Creek NFH

Burrows Raceways 3,188 44 140,272 Concrete 18 Good
Circular Pond 1,778 1 1,778 Concrete 36 Good For Display Only
Heath Incubators 277 Fiberglas 18 Good
Starter Tanks 16 1.16 1.17 21 30 651 Fiberglas 17 Good
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Summary Table 3.

Continued

Hatchery Rearing Unit Dimension unit # of Total Construction Rearing Units
unit Length Width Depth Volume Units Volume Material Age Condition Comnents
Warm Springs NFH
Brood Pond 448 4 1,792 Concrete 73 Good
Brood Pond 720 1 720 Concrete 10 Good
Brood Pond 800 1 800 Concrete 10 Good
Burrows Raceways 1,800 20 36,000 Concrete 10 Good
Converted Burrows 900 20 18,000 Concrete 10 Good
Heath 1ncubators Ib 14 Good
Starter Tanks 90 20 1,800 10 Good
Willard NFH
Heath Incubators 24 14  Good
Raceways 80 2.5 1,600 50 80,000 Concrete 38 Fair
Starter Tanks 16 144 52 7,488 26 Good
Winthrop NFH
Adult Pond 160 54 17,000 1 17,000 Dirt 42  Poor
Heath Vertical Incubator 128 Fiberglas 19 Fair 8 stacks of |b trays
Raceways 80 a 1,300 30 39,000 Concrete 14 Good
Raceways 76 17 2,200 16 35,200 Concrete 49 Fair
Raceways 102 12 2,200 16 35,200 Concrete 49 Fair
Starter Tanks 16 3 120 46 5,520 Fiberglas 6 Good
Troughs 16 1.33 32 Concrete 49 Fair
Note: Rearing unit volumes do not agree with dimensions in all cases due to rounding errors when converting

inches to tenths of feet.

Volumes provided by the agency have been used.
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Summary Table 4. Water Right Information And Water Available Which Delivery System Can Supply For Use At Each
Hatchery Operated By The U.S. Fish And Wildlife Service Which Rear Anadromous Fish In The Columbia River Basin.

Hatchery Water Water Water Available in GPM During Year
Permit # Source Date Right GPM Low Flow High Flow Average Flow Comments

Abernathy SCTC

8066 Abernathy Creek 02/10/50 6,732 Fish Culture/Fishway
7980 Abernathy Creek 01/23/58 13,465 3,000 7,500 6,000 Fish Culture

7768 Unnamed 07/13/50 112 Domestic

3791-A Well No. 1 12/28/59 250 Not Used

4494-A Well No. 1 10/19/61 200 Not Used

4102-A Well No. 2 08/24/60 1,000 Not Used

G2-00656C Well No. 3 04/08/71 300 100 300 300 Rearing/Domes/Resear.

Total 22,059 3,100 7,800 6,300

Sig White Salmon Pond
6483 White Salmon River 02/26/53 13,465 0 12,567 3,591 Fish Culture

Total 13,465 0 12,567 3,591

Carson NFH

9144 Tyee Creek 01/12/53 23,788 14,811 23,788 Fish Culture
9025 Tyee Springs 01/12/53 898 Incubation/Domestic
7378 Wind River 09/28/50 17,953 4,488 17,953 Fish Culture

Total 42,639 19,299 41,741 20,000

Dworshak NFH

N.F. Clearwater Riv. 27,000 83,000 69,570 Fish Culture
Total 0 27,000 83,000 69,570
Eagle Creek NFH
Eagle Creek 05/01/83 67,325 Power Generation
27878 Eagle Creek 03/01/62 12,118 Middle Falls Fishway
22518 Eagle Creek 06/30/53 11 Domestic
28681 Eagle Creek 03/27/63 15,260 Fish Culture
22132 Eagle Creek 02/17/53 9,874 3,591 25,134 19,749 Fish Culture
24297 Eagle Creek 05/14/56 12,118 Lower Falls Fishway
23508 Spring 03/11/55 1 12 12 12 Domestic/Incubation
G-3334 Well 06/20/66 13 Domestic
Total 116,730 3,603 25,146 19,761
Entiat NFH
G4 -25874C 3 Wells 04/19/78 1,300 400 2,000 1,800 Fish Culture
5391 Well 08/25/60 800 Fish Culture
3058 Entiat River 06/04/43 10,098 4,039 8,528 5,386 Fish Culture
3059 Packwood Spring 06/04/43 3,142 600 600 600 Fish Culture
Total 15,340 5,039 11,128 7,786
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Summary Table 4. Continued
Hatchery Water Water Water Available in GPM During Year
Permit # Source Date Right GPM Low Flow High Flow Average Flow Comments
Hagerman NFH
Statutory Bickel Ditch 09127156 3,456
Constitutional Brailsford Ditch 8,079 Non-Irrigat. Season
Constitutional Brailsford Ditch 3,591 During Irrig. Season
Constitutional Misc. Springs/Seeps 2,244
Decreed Riley Creek 01118189 2,020
Decreed Riley Creek 06/15/10 3,142
Constitutional Springs No. 13 8,079 18,900 31,500 26,000 From all sources
Constitutional Springs No. 17 1,346
Total 31,957 18,900 31,500 26,000
Kooskia NFH
33416181-2028 Clear Creek 10106166 7,181 4,039 7,181 5,835 Fish Culture
31081/85-2157 Well No. 1 04/05/63 857 350 1.346 449 Fish Culture
32551181-2032 Well No. 2 09113165 817 Domestic
32552/81-2033 Well No. 3 09727765 498 Not used
32553181-2026 Well No. 4 1,571 Permit Canceled 1973
32554/81-2034 Wel No. 5 09/13/65 512 Fish Culture
81-2034 Wel No. 6 2,020 Not used
Total 13,456 4,389 8,527 6,284
Leavenworth NFH
1824 Icicle Creek 03/26/42 18,851 4,488 18,900 11,670 Fish Culture
1825 Snow & Nada Lakes 03/26/42 16,000 Acre Feet
3101-A Well 10/16/57 1,200 Fish Culture
016379 Wwell 06/01/40 900 Fish Culture
016378 Well 08/01/39 700 Fish Culture
G4-27115C Well 10/20/80 3,900 6,500 6,500 6,500 All wells combined
Total 25,551 10,988 25,400 18,170
Little White Salmon
11795 2 Unnamed Springs 01,07/58 1,346 0 1,346 1,346 Fish Culture
2914 Lit. White Sal. R. 06/12/39 7,002 Fish Culture
10423 Lit. White Sa. R. 07/20/56 8,080 Fish Culture
6042 Lit. White Sal. R. 03108149 15,440 11,221 24,686 22,442 Fish Culture
235 Lit. white Sa. R. 12/12/21 2,000 Fish Culture
Well 0 150 150 Fish Culture
Total 33,868 11,221 26,182 23,938
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Summary Table 4. Continued
Hatchery Water Water Water Available in GPM During Year
Permit # Source Date Right GPM Low Flow High Flow Average Flow Comments
Spring Creek
S2-14840C Columbia River 04/23/58 5,027 Fish Culture
Recirculation System 12,118 31,418 17,504 Fish Culture
S2-13889C Unnamed Creek 05114156 673 Fish Culture
S208897CAW Unnamed Spring 11/04/53 5,386 2,693 2,693 2,693 Fish Culture/Domestic
$2-11381C Unnamed Spring 11/03/52 4 Domestic
Total 11,090 14,811 34,111 20,197
Warm Springs NFH
Warm Springs River 100,000 9,000 13,500 Fish Culture
Total 100,000 9,000 13,500
Willard NFH
$2-01077C Carson Depot Sprs  07/07/58 153 Incubation
5013 Lit. White Sal. R. 07/30/49 22,442 11,221 22,442 17,953 Fish Culture
5010 Spring 02/24/51 920 Domestic/Laboratory
3024-A Well No. 1 05722765 500 0 2,000 500 Fish Culture
3027-A Well No. 2 05/06/57 500 Fish Laboratory
4855-A Well No. 3 01/17/61 1,000 Fish Culture
Total 24,685 11,221 24,442 18,453
Winthrop NFH
7209 Gallery & Wetl 04/706/67 1,500 0 1,500 1,500 Fish Culture
7590-A Gallery & Well 02/17/71 1,500 0 1,500 1,500 Fish Culture
848 Methow River 01710722 22,442 7,630 22,442 21,544 Fish Culture
3203 Springs Branch Spr. 07/23/81 4,488 898 2,244 1,795 Fish Culture
Total 29,930 8,528 27,686 26,339
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Summary Table 5.

Summary OF Water Used By Hatcheries Operated By The U.S.

Fish And Wildlife Service Which Rear Anadromous

Fish In The Columbia River Basin. Flow Is Listed In Gallons Per Minute (GPM) And Temperature Is Listed In Degrees
Fahrenheit.
Hatchery Delivery Average High Flow Low Flow Highest Water Lowest Water
Water Source Method Flow Temp. Volume Month Volume Month Temp. Month Temp. Month

Abernathy SCTC

Abernathy Creek Gravity 6,000 40 7,500 Sept.-May 3,000 August 59 August 39 December

Well No. 3 Pumped 300 53 300 May 100 October 53 Constant 53 Constant
Big White Salmon Pond

White Salmon River Gravity 3,591 44 12,567 May 0 June 49 August 38 January
Carson NFH

Tyee Creek Gravity 44 23,788 April 14,811  June 46  August 44 January

Wind River Gravity 47 17,953 December 4,488 September 66 August 31 January
Dworshak NFH

NF Clearwater River  Pumped 69,570 45 83,000 April 27,000 52 October 38 March
Eagle Creek NFH

Eagle Creek Gravity 19,749 48 25,134 April 3,591 August 63 August 34 January

Spring Pumped 12 51 12 Constant 12 Constant 53 August 48 January
Entiat NFH

3 Wells Pumped 1,800 48 2,000 April 400 May 49 July 47 January

Entiat River Gravity 5,386 44 8,528 April 4,039 May 70 July 32 February

Packwood Spring Pumped 600 48 600 Constant 600 Constant 49  July 47 January
Hagerman NFH

Springs No. 13 Gravity 26,000 59 31,500 January 18,900 July 59 Constant 59 Constant
Kooskia NFH

Clear Creek Gravity 5,835 47 7,181 4,039 August 66 August 34 January

Wells Pumped 449 53 1,346 350 57 May 49  August
Leavenworth NFH

Icicle Creek Gravity 11,670 42 18,900 March 4,488 April 64 July 32 December

well Pumped 6,500 47 6,500 Constant 6,500 Constant 50 July 43  December
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Summary Table 5. Continued

Hatchery Delivery Average High Flow Low Flow Highest Water Lowest Water
Water Source Method Flow Temp. Volume Month Volume Month Temp. Month Temp. Month

Little White Salmon NFH

2 Unnamed Springs Gravity 1,346 47 1,346 0 47 Constant 47 Constant

Lit. White Sal. River Gravity 22,442 43 24,606 May 11,221 July 51 August 31 January

Well Pumped 150 50 150 0 50 Constant 50 Constant
Spring Creek

Recirculation Pumped 17,504 52 31,418 12,118

Unnamed Spring Pump/Gra 2,693 46 2,693 Constant 2,693 Constant 46 Constant 46 Constant
Warm Springs NFH

Warm Springs River Pumped 47 13,500 April 9,000 May 75 August 32 January
Willard NFH

Lit. White Sal. River Gravity 17,953 41 22,442 May 11,221 June 46 August 31 January

Wells Pumped 500 42 2,000 December 0 42 Constant 42 Constant
Winthrop NFH

Gallery & Well Pumped 1,500 50 1,500 April 0 October 52  July 48 December

Gallery & well Pumped 1,500 50 1,500 April 0 October 52 July 48  December

Methow River Gravity 21,544 44 22,442  April 7,630 April 65 July 32  December

Springs Branch Spring Gravity 1,795 49 2,244 April 898 April 49 Constant 49 Constant
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Summary Table 6. Adult Return
Rear Anadromous Fish In The Columbia River Basin.

Information For Hatcheries Operated By The U.S.

Adult Holding Inflow

Is Given

Fish And Wildlife Service Which
In Gallon Per Minute (GPM).

Hatchery Brood Adult Holding Adult Returns # Females Adult Adult
Species Stock Year Inflow Period Males Females Jacks Total Spawned Morts. Releases
Abernathy
Fall Chinook
Abernathy 1984 3,200 September 339 297 106 742 271 112 0
Abernathy 1985 3,300 September 1,071 943 207 2,221 887 596 0
Abernathy 1986 2,500 September 177 276 1,805 2,258 243 112 0
Carson NFH
Spring Chinook
Carson 1983 6,000 May-Aug. 955 1,515 4 2,474 1,418 111 0
Carson 1984 6,000 May-Aug. 945 1,163 45 2,153 1,068 95 0
Carson 1985 6,000 May-Aug. 2,026 2,646 62 4,734 2,324 123 0
Dworshak NFH
Spring Chinook
Clearwater 1985 June-Sept 46 235 19 300
Rapid Riv/Clearwater 1984 June-Sept 71 0 0 71
Sumner Steelhead
B Run 1984 Jan-May 1,543 1,735 0 3,278
B Run 1985 Jan-May 3,519 10,499 0 14,018
8 Run 1986 Jan-May 1,584 2,878 0 4,462
Eagle Creek
Coho
Eagle Creek 1983 4,000 Ott-Dec. 1,709 989 127 2,825
Eagle Creek 1984 4,000 Ott-Dec. 1,158 1,008 239 2,405
Eagle Creek 1985 4,000 Ott-Dec. 2,034 1,957 964 4,955
Spring Chinook
Willamette River 1983 4,000 May-Oct. 275 191 56 522
Willamette River 1984 4,000 May-Oct. 530 447 55 1,032
Willamette River 1985 4,000 May-Oct. 324 346 56 726
Winter Steelhead
Eagle Creek 1984 4,000 Jan-April 553 510 0 1,063
Eagle Creek 1985 4,000 Jan-April 698 590 0 1,288
Eagle Creek 1986 4,000 Jan-April 296 206 0 502
Entiat NFH
Spring Chinook
Entiat 1983 June-Sept 233 427 D 660
Entiat 1984 June-Sept 220 533 55 808
Entiat 1985 June-Sept 381 531 0 912
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Summary Table 6. Continued

Hatchery Brood Adult Holding Adult Returns # Females Adult Adult
Species Stock Year Inflow Period Males Females Jacks Total Spawned Morts. Releases
Kooskia NFH
Spring Chinook
Clearwater 1983 2,000 June-Aug. 145 216 0 373 *
Clearwater 1984 2,000 June-Aug. 226 281 26 533
Clearwater 1985 2,000 June-Aug. 167 192 55 414
Sumner Steelhead
1985 964 *
1986 174 199 0 373
Leavenworth NFH
Spring Chinook
Leavenworth 1983 June-Aug. 1,361 1,687 42 3,090
Leavenworth 1984 June-Aug. 1,133 1,942 166 3,591 *
Leavenworth 1985 June-Aug. 1,412 1,806 77 6,635 *
Little White Salmon NFH
Coho
Little White Salmon 1983 4,000 Oct.-Nov. 1,711 929 287 2,927
Little White Salmon 1984 4,000 Oct.-Nov. 3,356 3,263 444 7,063
Little White Salmon 1985 4,000 Oct.-Nov. 4,528 6,063 907 11,498
Fall Chinook
Little White Salmon 1984 4,000 Sept-Oct. 153 407 17 577
Little White Salmon 1985 4,000 Sept-Oct. 112 96 36 244
Little White Salmon 1986 4,000 Sept-Oct. 347 303 80 730
URB 1984 4,000 Oct.-Nov. 28 40 164 232
URB 1985 4,000 Oct.-Nov. 269 143 441 853
URB 1986 4,000 Oct.-Nov. 673 868 286 1,827
Spring Chinook
Little White/Carson 1983 4,000 May-Aug.- 849 1,573 a 2,608 *
Little White/Carson 1984 4,000 May-Aug- 226 326 25 577
Little White/Carson 1985 4,000 May-Aug- 470 887 0 1,357
Spring Creek NFH
Fall Chinook
Tule 1984 Sept-0tt 3,435 5,273 799 9,507
Tule 1985 Sept-0tt 2,139 3,258 a4 5,481
Tule 1986 Sept-0tt 1,040 2,259 90 3,389
Warm Spring NFH
Spring Chinook
Warm Springs 1983 2,000 June-Sept 0 0 34 1,912 *
Warm Springs 1984 2,000 June-Sept 0 0 301 2,282 *
Warm Springs 1985 2,000 June-Sept 0 0 62 2,261 *



Summary Table 6. Continued

Hatchery

Brood

Adult Holding

Adult Returns # Females Adult Adult
Species  Stock Year Inflow Period Males Females Jacks Total Spawned Morts. Releases
Winthrop NFH
Spring Chinook
Winthrop 1983 June-Aug 229 502 24 755
Winthrop 1984 June-Aug 179 332 a 900 *
Winthrop 1985 June-Aug 443 738 20 1,201

*

Includes adult returns which were unsexed.

89



Summary Table 7. Total Egg Take And Fish Ponded For Hatcheries operated By U.S. Fish And Wildlife Service Which Rear
Anadromous Fish In The Columbia River Basin.

Hatchery # Female Spawning Date Release Egg Egg Transfers Fingerlings Ponded Transfer Of
Species Stock Spawned Begin End Year Take In out No. Date Fish In
Abernathy
Fall Chinook
Abernathy 271 09/12/84 10/15/84 1985 1,104,000 0 0 835,600 Dec. 1984
Abernathy 887 09s/12/85 10/07/85 1986 4,359,000 0 2,150,000 1,631,500 Dec. 1985
Abernathy 243 09/15/86 10/06/86 1987 1,202,000 0 0 1,048,600 Dec. 1986

Carson NFH
Spring Chinook

Carson 1,418 09/10/83 09/07/83 1985 6,222,900 0 2,170,560 3,703,000 Jan. 1984
Carson 1,068 08/08/84 08/28/84 1986 4,922,600 o 1,110,500 3,301,180 Jan. 1985
Carson 2,324 08/07/85 09/03/85 1987 10,026,900 0 4,191,400 3,852,150 Jan. 1986

Dworshak NFH
Spring Chinook

Clearwater 08/24/85 09/08/85 1987 3,300,000 Nov-Apr 86

Leavenworth 1985 3,780,000

Rapid R./Clearwater 08/18/84 1986 4,100,000 Jan-Apr 85
Sumner Steelhead

B Run 01/729/84 05/07/84 1985 7,536,000

B Run 02715/85 05/10/85 1986 4,500,000

B Run 02/15/86 05/10/86 1987 7,500,000 Mar-Aug 86

Eagle Creek

Coho

Eagle Creek 11/02/83 12/05/83 1985 1,267,053

Eagle Creek 10/17/84 11707/84 1986 1,621,619

Eagle Creek 10/07/85 10/22/85 1987 1,937,306 1,011,085 Feb-Mar 86
Spring Chinook

Willamette Riv. 08/11/83 11/23/83 1985 848,396

Willamette Riv. 09/06/84 09/20/84 1986 971,671

Willamette Riv. 09/12/85 10/08/85 1987 1,259,948 1,084,444 Nov-Feb 86
Winter Steelhead

Eagle Creek 01/30/84 04/09/84 1985 1,248,479

Eagle Creek 02/20/85 04/04/85 1986 1,795,574 209,410 May-Jun 85

Eagle Creek 02/06/86 04/03/86 1987 458,478 202,619 Apr-May 86

Entiat NFH

Spring Chinook

Entiat 1985 1,400,000

Entiat 1986 1,618,000

Entiat 08/19/85 09/10/85 1987 1,089,000 1,078,100 11-19-85
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Summary Table 7. Continued

Hatchery # Female Spawning Date Release Egg Egg Transfers Fingerlings Ponded Transfer Of
Species Stock Spawned Begin End Year Take In out No. Date Fish In
Kooskia NFH
Spring Chinook
Clearwater 1985 552,000 552,000 Feb-Mar 84
Clearwater 1987 606,000 606,000 Feb-Mar 86
Clearwater 1986
Rapid River 1986 913,500 913,000 Feb-Mar 85
Leavenworth NFH
Spring Chinook
Leavenworth 1985 5,800,000
Leavenworth 1986 5,740,000
Leavenworth 1987 4,296,000
Little White Salmon NFH
Coho
Little White 10/19/83 11/22/83 1985 1,310,764 Jan-Feb 84
Little White 10/31/84 11/26/84 1986 7,029,210 Jan-Feb 85
Little White 10/28/85 11/06/85 1987 9,230,618 Feb. 1986
Fall Chinook
Little White 09/26/84 10/09/84 1985 1,792,629 Jan. 1985
Little White 09/26/85 10/04/85 1986 392,709 364,634 Jan. 1986
Little White 09/25/86 10,/09/86 1987 1,186,992 1,096,564
URB 1985 1,124,142 1,110,286 Feb. 1985
URB 10/28/85 11/18/85 1986 610,000 1,606,000 Feb-Mar 86
URB 11/03/86 11/26/86 1987 3,357,003 3,576,419 Feb-Mar 87
Spring Chinook
Lit. White/Carson 07/18/83 09/02/83 1985 6,167,368 Nov-Dee 83
Lit. White/Carson 07/23/84 08/20/84 1986 1,236,722 Nov. 1984
Lit. White/Carson 07/23/85 08/05/85 1987 1,809,684 1,200,000 Nov-Dee a5
Spring Creek NFH
Fall Chinook
Tule 09/14/84 10/05/84 1985 20,470,076 15,971,722
Tule 09/16/85 10/04/85 1986 113,544,748 11,499,229
Tule 09/16/86 10/29/86 1987 12,215,330 10,950,315
URB 12/20/84 01/18/85 1985 4,004,880 3,838,108
URB 1986 3,861,200 3,565,121
Warm Spring NFH
Spring Chinook
Warm Springs 1985
Warm Springs 08/23/84 09/18/84 1986 1,059,000 873,000 March 1985
Warm Springs 08/22/85 09/17/85 1987 1,301,989 890,000 March 1986
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Summary Table 7. Continued
Hatchery # Female Spawning Date Release Egg Egg Transfers Fingerlings Ponded Transfer Of
Species Stock Spawned Begin End Year Take In out No. Date Fish In
Winthrop NFH
Spring Chinook
Winthrop 1985 1,700,000
Winthrop 1986 662,000
Winthrop 1987 2,292,000
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Summary Table 8.

Reared Anadromous Fish

In The Columbia River Basin

In 1985.

Releases And Production Goals For Each Hatchery Operated By The U.S.

Fish And Wildlife Service Which

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Abernathy SCTC
Fall Chinook
Abernathy 628,978 25,038 1,500,000 42.857
TOTAL 628.978 25,038 0 0 0 0 1,500,000 42.857 0 0
Carson NFH
Spring Chinook
Carson 2,491,301 120,981 122,699 229 2,500,000 138,889
TOTAL 2,491,301 120,981 122,699 229 0 o 2,500,000 138,889 0 0
Dworshak NFH
Spring Chinook
Leavenworth 1,137,000 51,966 1,200,000 60,000
Sumner Steelhead
B Run 1,601,495 222,000 2,300,000 403,500
TOTAL 2,738,495 273,966 0 0 0 0 3,500,000 463,500 0 0
Eagle Creek NFH
Coho
Eagle Creek 1,024,055 60,050 329,459 2,277 1,000,000 66,667
Spring Chinook
Willamette River 613,673 59,526 600,000 54,545
Winter Steelhead
Eagle Creek 153,800 12,654 150,000 21,430
TOTAL 1,791,528 140,230 329,459 2,277 0 0 1,750,000 142,642 0 0
Entiat NFH
Spring Chinook
Entiat 894,600 47,800 800,000 47,000
TOTAL 894,600 47,800 0 0 0 0 800,000 47,000 0 0
Hagerman NFH
Fall Chinook
Snake River 128,000 2,625
Summer Steelhead
A Run 1,094,000 249,000 1,200,000 210,000
B Run 270,000 56,900 306,000 52,044
TOTAL 1,492,000 308,525 0 0 0 0 1,506,000 262,044 0 0




Summary Table 8.

Continued

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goal
Species  Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Kooskia NFH
Spring Chinook
Clearwater 301,953 16,061 800,000 40,000
Sumner Steelhead
B Run 3,200,000 11,600
TOTAL 301,953 16,061 0 0 3,200,000 11,600 800,000 40,000 0 0
Leavenworth NFH
Spring Chinook
Leavenworth 2,285,165 134,339 287,216 a,579
Sumner Steelhead
Wenatchee River 111,600 10,835
TOTAL 2,396,765 145,174 287,216 a,579 0 0 0 0 0 0
Little White Salmon NFH
Fall Chinook
Little White Salmon 1,600,008 14,510 1,100,000 11,000
URB 1,141,122 17,980
Spring Chinook
Little White/Carson 1,354,959 94,138 665,949 12,171 1,369,000 80,530 682,000 13,640
TOTAL 4,096,089 126,628 665,949 12,171 0 0 2,469,000 91,530 682,000 13,640
Spring Creek NFH
Fall Chinook
Tule 14,387,049 84,532 10,100,000 134,667
URB 1,606,127 15,764 779,535 2,012 5,000,000 40,000
TOTAL 1,404,127 15,764 15°166,584 86,544 0 0 15,100,000 174,667 0 0
Warm Springs NFH
Spring Chinook
Warm Springs 713,667 55,851 811,335 66,500
TOTAL 713,667 55,851 0 0 0 0 811,335 66,500 0 0
Willard NFH
Coho
Little White Salmon 999,358 64,061 244,914 2,264 1,000,000 55,555
TOTAL 999,358 64,061 244,914 2,264 0 0 1 ,000,000 55,555 0 0
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Summary Table 8. Continued

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goa Nonsmolt Goal
Species  Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Winthrop NFH
Spring Chinook
Winthrop 1,205,077 69,436
TOTAL 1,205,077 69,436 0 0 0 0 0 0 0
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Summary Table 9.
Reared Anadromous Fish

In The Columbia River Basin

In 1986.

Releases And Production Goals For Each Hatchery Operated By The U.S.

Fish And Wildlife Service Which

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goat
Species  Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Abernathy SCTC
Fall Chinook
Abernathy 1,609,300 47,050 1,500,000 42,857
TOTAL 1,609,300 47,050 0 0 0 0 1,500,000 42,857 0 0
Carson NFH
Spring Chinook
Carson 2,486,400 126,150 300,000 3,000 2,500,000 138,889
TOTAL 2,486,400 126,150 300,000 3,000 0 0 2,500,000 138,889 0 0
Dworshak NFH
Spring Chinook
Rapid River 671,000 33,081 200,000 5,700 1,200,000 60,000
Summer Steelhead
B Run 2,960,000 439,700 2,300,000 403,500
TOTAL 3,631,000 472,781 0 0 200,000 5,700 3,500,000 463,500 0 0
Eagle Creek NFH
Coho
Eagle Creek 971,329 68,835 1,000,000 66,667
Spring Chinook
Willamette River 493,425 65,662 600,000 66,667
Winter Steelhead
Eagle Creek 156,144 19,114 150,000 21,430
TOTAL 1,620,898 153,611 0 0 0 0 1,750,000 154,764 0 0
Entiat NFH
Spring Chinook
Entiat 853,090 42,825 800,000 40,000
TOTAL 853,090 42,825 0 0 0 0 800,000 40,000 0 0
Hagerman NFH
Summer Steelhead
A Run 1,002,000 231,000 1,009,000 175,050
8 Run 525,000 112,000 521,000 91,170
TOTAL 1,527,000 343,000 0 0 0 0 1,530,000 266,220 0 0



Summary Table 9.

Continued

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goa Nonsmolt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Kooskia NFH
Spring Chinook
Rapid River 351,405 22,237 800,000 40,000
Summer Steelhead
8 Run 2,800,000 9,800
TOTAL 351,405 22,237 0 0 2,800,000 9,800 800,000 40,000 0 0
Leavenworth NFH
Spring Chinook
Leavenworth 2,149,529 128,824 477974 7,622
Sumner Steelhead
Wenatchee River 40,578 5,605
TOTAL 2,190,107 134,429 477,974 7,622 0 0 0 0 0 0
Little White Salmon NFH
Fall Chinook
Little White Salmon 361,965 1,472 2,000,000 18,182
URB 1,065,292 14,049 190,363 1,154 1,200,000 19,757
Spring Chinook
Little White/Carson 412,212 36,403 1,432,090 23,564 500,000 8,953 400,000 33,333 500,000 7,576
TOTAL 1,477,504 50,452 1,622,453 24,718 861,965 10,425 3,600,000 71,272 500,000 7,576
Spring Creek NFH
Fall Chinook
Tule 10,594,893 166,031 10,100,000 134,667
URB 2,274,207 20,837 1,034,346 1,743 5,000,000 40,000
TOTAL 12,869,100 186,868 1,034,346 1,743 0 0 15,100,000 174,667 0 0
Warm Springs NFH
Spring Chinook
Warm Springs 720,328 51,911 720,328 51,911
TOTAL 720,328 51,911 0 0 0 0 720,328 51,911 0 0
Willard NFH
Coho
Little White Salmon 4,996,450 276,359 515,404 4,190 151,300 1,681 3,700,000 205,555
TOTAL 4,996,450 276,359 515,404 4,190 151,300 1,681 3,700,000 205,555 0 0
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Summary Table 9. Continued

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.

Winthrop NFH
Spring Chinook
Winthrop 1,090,200 66,811

TOTAL 1,090,200 66,811 0 0 0 0 0 0 0 0
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Summary Table 10. Releases And Production Goals For Each Hatchery Operated By The U.S. Fish And Wildlife Service Which
Reared Anadrornous Fish In The Columbia River Basin In 1987.

Hatchery Smolt Releases Fingerting Releases Transfers Smolt Production Goal Nonsmolt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.

Abernathy SCTC
Fall Chinook
Abernathy 1,023,700 43,300 1,500,000 42,857

TOTAL 1,023,700 43,300 0 0 0 0 1,500,000 42,857 0 0

Big White Salmon Pond
Spring Chinook
Carson 335,662 16,535 600,000 30,000

TOTAL 335,662 16,535 0 0 0 0 600,000 30,000 0 0

Carson NFH
Spring Chinook
Carson 2,439,000 133,300 680,000 10,200 2,500,000 138,889

TOTAL 2,439,000 133,300 680,000 10,200 0 0 2,500,000 138,889 0 0

Dworshak NFH
Spring Chinook

Clearwater 1,700,000 92,600 444,000 6,375 200,000 6,800 1,600,000 80,000
Summer Steelhead
B Run 2,100,000 382,800 2,300,000 403,000
TOTAL 3,800,000 475,400 444,000 6,375 200,000 6,800 3,900,000 483,000 0 0

Eagle Creek NFH

Coho
Eagle Creek 806,461 52,443 1,000,000 66,667
Spring Chinook
Willamette River 516,962 59,933 600,000 66,667
Winter Steelhead
Eagle Creek 169,412 22,535 229,524 894 70,155 308 150,000 21,430
TOTAL 1,492,835 134,911 229,524 894 70,155 308 1,750,000 154,764 0 0
Entiat NFH
Spring Chinook
Entiat 925,000 54,094 800,000 47,060
TOTAL 925,000 54,094 0 0 0 0 800,000 47,060 0 0
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Summary Table 10.

Continued

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Hagerman NFH
Sumner Steelhead
A Run 1,001,000 217,900 995,000 172,910
B Run 535,000 119,000 535,000 93,310
TOTAL 1,536,000 336,900 0 0 0 0 1,530,000 266,220 0 0
Kooskia NFH
Spring Chinook
Clearwater 763,900 38,385 800,000 40,000
Sumner Steelhead
B Run 2,700,000 8,000
TOTAL 763,900 38,385 0 0 2,700,000 8,000 800,000 40,000 0 0
Leavenworth NFH
Spring Chinook
Leavenworth 2,556,977 157,409 1,375,531 10,215
Sumner Steelhead
Wenatchee River 104,400 16,500
TOTAL 2,661,377 173,909 1,375,531 10,215 0 0 0 0 0 0
Little White Salmon NFH
Fall Chinook
URB 93,734 5,663 303,900 268 606,029 863 5,400,000 49,090
Spring Chinook
Little White/Carson 519,252 38,155 1,413,864 14,536 400,000 26,667 1,500,000 27,273
TOTAL 612,986 43,818 1,717,764 14,804 606,029 863 5,800,000 75,757 1,500,000 27,273
Spring Creek NFH
Fall Chinook
Tule 10,640,406 197,397 15,100,000 201,333
TOTAL 10,640,406 197,397 0 0 0 0 15,100,000 201,333 0 0
Warm Springs NFH
Spring Chinook
Warm Springs 811,335 66,708 811,335 66,708
TOTAL 811,335 66,708 0 0 0 0 811,335 66,708 0 0
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Summary Table 10. Continued

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.

Willard NFH
Coho
Little White Salmon 2,485,669 169,086 624,657 2,434 30,282 98 1,500 83,333

TOTAL 2,485,669 169,086 624,657 2,434 30,282 98 1,500 83,333 0 0

Winthrop NFH
Spring Chinook
Winthrop 1,104,566 76,946

TOTAL 1,104,566 76,946 0 0 0 0 0 0 0 0
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Summary Table 11. Production In Pounds During The Three Year Period 1985-1987 For Hatcheries Operated By The U.S. Fish
And Wildlife Service Which Reared Anadromous Fish In The Columbia River Basin. Smolts Include Pounds Of Smolts Released,
Fingerling Includes Pounds Of Non-smolting Fish Released, And Trans. Includes The Pounds Of Fish Transferred To Other
Rearing Facilities.

Hatchery 1985 1986 1987 3 Year
Species Stock Smolts Fingerling Trans. Smolts Fingerling Trans. Smolts Fingerling Trans. Average

Abernathy SCTC
Fall Chinook
Abernathy 25,038 47,050 43,300

Big White Salmon Pond
Spring Chinook
Carson 16,535

0 0 0 0 0 0 16,535 0 0 5,512

Carson NFH
Spring Chinook
Carson 120,981 229 126,150 3,000 133,300 10,200

120,981 229 0 126,150 3,000 0 133,300 10,200 0 131,287

Dworshak NFH
Spring Chinook

Clearwater 92,600 6,375 6,800
Leavenworth 51,966
Rapid River 33,081 5,700
Sumner Steelhead
8 Run 222,000 439,700 382,800
273,966 0 0 472,781 0 5,700 475,400 6,375 6,800 413,674

Eagle Creek NFH

Coho
Eagle Creek 68,050 2,277 68,835 52,443
Spring Chinook
Willamette River 59,526 65,662 59,933
Winter Steelhead
Eagle Creek 12,654 19,114 22,535 894 308
140,230 2,277 0 153,611 0 0 134,911 894 308 144,077
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Summary Table 11. Continued
Hatchery 1985 1986 1987 3 Year
Species  Stock Smolts Fingerling Trans. Smolts Fingerling Trans. Smolts Fingerling Trans. Average
Entiat NFH
Spring Chinook
Entiat 47,800 42,825 54,094
47,800 0 0 42,825 0 0 54,094 0 0 48,240
Hagerman NFH
Fall Chinook
Snake River 2,625
Sumner Steelhead
A Run 249,000 231,000 217,900
B Run 56,900 112,000 119,000
308,525 0 0 343,000 0 0 336,900 0 0 329,475
Kooskia NFH
Spring Chinook
Clearwater 16,061 38,385
Rapid River 22,237
Sumner Steelhead
B Run 11,600 9,800 8,000
16,061 0 11,600 22,237 0 9,800 38,385 0 8,000 35,361
Leavenworth NFH
Spring Chinook
Leavenworth 134,339 8,579 128,824 7,622 157,409 10,215
Sumner Steelhead
Wenatchee River 10,835 5,605 16,500
145,174 8,579 0 134,429 7,622 0 173,909 10,215 0 159,976
Little White Salmon NFH
Fatl Chinook
Little White Salmon 14,510 1,472
URB 17,980 14,049 1,154 5,663 268 863
Spring Chinook
Little White/Carson 94,138 12,171 36,403 23,564 8,953 38,155 14,536
126,628 12,171 0 50,452 24,718 10,425 43,818 14,804 863 94,626
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Summary Table 11. Continued
Hatchery 1985 1986 1987 3 Year
Species Stock Smolts Fingerling Trans. Smolts Fingerling Trans. Smolts Fingerling Trans. Average
Spring Creek NFH
Fall Chinook
Tule 84,532 166,031 197,397
URB 15,764 2,012 20,837 1,743
15,764 86,544 0 186,868 1,743 0 197,397 0 0 162,772
Warm Springs NFH
Spring Chinook
Warm Springs 55,851 51,911 66,708
55,851 0 0 51,911 0 0 66,708 0 0 58,157
Willard NFH
Coho
Little White Salmon 64,061 2,264 276,359 4,190 1,681 169,086 2,434 98
64,061 2,264 0 276,359 4,190 1,681 169,086 2,434 98 173,391
Winthrop NFH
Spring Chinook
Winthrop 69,436 66,811 76,946
69,436 0 0 66,811 0 0 76,946 0 0 71,064
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Sum-nary Table 12. Total

Transfers), Theoretical

Production

Anadromous Fish Production
In Pounds Caculated For Flow And Density Methods, And

Production Goals (Smolts Plus Fingerlings) For Hatcheries Operated By The U.S. Fish And W

The Columbia River Basin.

In Pounds (Includes Smolt And Fingerling Releases And

1987 Agency
ildlife Service In

Total Hatchery Production in Pounds Theoretical Productions in Lbs 1987 Agency
Hatchery 1985 1986 1987 Average Flow Method Density Method Goal in Lbs
Abernathy SCTC 25,038 47,050 43,300 38,463 38,976 32,659 42,857
Big White Salmon Pond 0 0 16,535 5,512 173,324 19,769 30,000
Carson NFH 121,210 129,150 143,500 131,287 198,169 199,678 138,889
Dworshak NFH 273,966 478,481 488,575 413,674 1,144,316 525,852 483,000
Eagle Creek NFH 142,507 153,611 136,113 144,077 222,324 209,520 154,764
Entiat NFH 47,800 42,825 54,094 48,240 104,358 62,764 47,060
Hagerman NFH 308,525 343,000 336,900 329,475 321,996 540,672 266,220
Kooskia NFH 27,661 32,037 46,385 35,361 109,056 45,096 40,000
Leavenworth NFH 153,753 142,051 183,974 159,926 261,620 462,326 145,000 *
Little White Salmon NFH 138,799 85,595 59,485 94,626 203,938 90,272 103,030
Spring Creek NFH 102,308 188,611 197,397 162,772 189,378 151,494 201,333
Warm Springs NFH 55,851 51,911 66,708 58,157 156,330 81,000 66,708
Willard NFH 66,325 282,230 171,618 173,391 333,270 150,938 83,333
Winthrop NFH 69,436 66,811 76,946 71,064 321,942 155,355 111,000 *
TOTAL 1,533,179 2,043,363 2,021,530 1,866,074 3,778,997 2,727,395 1,913,194

* The 1987 agency goal

was not provided.

Number used in table is current agency goa in pounds.
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Summary Table 13. Anadromous Species Which Can Be Reared at Individual Hatcheries Operated
By The U.S. Fish And Wildlife Service In The Columbia River Basin. An "0" Indicates Species
Currently Being Reared And A "X" Designates Species Which Potentially Could Be Reared.

Fall Spring Sumner Searun
Hatchery Chinook Chinook Chinook Coho Steelhead Cutthroat Sockeye Chum
Abernathy SCTC 0 X
Big White Salmon Pond X 0 X X X X
Carson NFH 0 X X X X
Dworshak NFH X 0 X 0
Eagle Creek NFH X X X 0 0 X X
Entiat NFH X 0 X X X
Hagerman X 0
Kooskia NFH X 0 X X X
Leavenworth NFH X 0 X 0 X
Little White Salmon NFH 0 0 X X X X X X
Spring Creek NFH 0 X
Warm Springs NFH X 0 X X
Willard NFH X X 0 X
Winthrop NFH X 0 X X X
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AGENCI ES WH CH ANADROMOUS FI SH HATCHERI ES



Appendi x A, Addresses And Phone Nunbers O Agencies Wiich Operate
Anadr onous Fi sh Hatcheries In The Col unbia River Basin.

| daho Departnment O Fish and Gane (206) 334-3791
PO Box 2
Boi se, |daho 93707

Oregon Departnment O Fish And Wldlife (503) 229-5400
PO Box 59
Portland, Oregon 97207

US Fish And WIidlife Service (503) 231-6119
911 NE 11th Ave.
Portland, Oregon 97232-4181

Washi ngton Department OF Fisheries (206) 234-6600
115 General Adm n. Building
O ynmpia, Washington 98501

VWashi ngt on DePart ment O Wldlife (206) 753-5710
600 N. Capital Way
A ynpia, Washington 98504
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HATCHERY SUWMVARY
Hat chery Nane: Hat chery Code:

Qperating Agency:

Fundi ng Agency/ Agenci es:

Initial Year of Qperation: Current Date:

Addr ess: Phone Number :

Hat chery Manager:

Facility and Operating Synopsis (Use continuation sheet if necessary):

1.1



SI TE DATA

Hat chery Narme: Hat chery Code:

Locati on of Hatchery/:

Basi n Subregi on: River:
Tributary System to Minstream
El evation of Hatchery in Feet:
Near est Town:
Legal Covenants and Conditi ons:
Land Owner:

Land Area: Percent in use:

Terms of Lease (if any):
Easements /| R ghts of Way (if any):
Special Qperation or Construction Permts:

Pollution Control Requirements / Permts:

Vater R ghts:
Permt/
Certificate Pur pose Priority

Nunber Sour ce of Use Dat e Amount
e
2.
3.
4.
b.

NOTE: Provide the above information for each Satellite |ocation
on a separate form and attach to corresponding hatchery.
| nclude a brief description of each satellite s function in

relation to the parent hatchery.
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WATER SUPPLY SUMVARY

Hat chery: Locati on Code:

Source #l Source #2 Source #3

Delivery (PIQ*

Use

Aver age Fl ow

Aver age Tenp.

H gh Fl ow Mont h

Low Fl ow Month

H gh Tenp./Mnth

Low Tenp./Mnth

* Punped or gravity

Comment s:

Reuse System (Description):

NOTE: Attach a separate form for each satellite |ocation.
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FACILITY INVENTORY

Hatchery: Hatchery Code:

Type/ Usable
Dimensions Volume Number Age Material Condition Comments

COMPONENT _1/:

Incubation:

Start Tanks:

Raceways:

Ponds:

1/Correct for irregular shapes.

LAYOUT: Attach a layout drauing of the hatchery showing major features such as buildings,

racuays, ponds, etc.
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STAFFI NG SUMVARY
Hat chery: Hat chery Code:

(Description of normal facility staffing practices. Include

breakdown of full tine, part tinme, and tenporary staff by type of
position/title.)

1.5



ADULT CAPTURI NG HANDLI NG

Hat chery: Hat chery Code:
Speci es:
Spawni ng:
Met hod of Adult Return to Site: Adult Hol di ng Pond
Ladder : Fl ow:
Of-site capture: Vol une:
Q her: Hol di ng Density:

Met hod of Adult Hol ding:
Description of holding ponds:
Met hod of separating nales and femal es:

Met hod of holding/handling with m xed species/stock returns:
Typical tinme of adult holding:
Spawni ng procedur e:

Met hod of fertilization

Hat chery Return |Information

# Returned # Spawned # Rel eased * # O her
Mal es

Fenal es

Jacks

Tot al

*Note: Describe rel ease strategy/goal:
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HATCHERY PRCDUCTI ON

Hat chery Hat chery Code:

Speci es:

St ock:

Year :

A. Hatchery Production Goal: # Pre-Snolts: Si ze:
# Smol ts: Si ze:

B. Production Summary:

Nunber Startins Date Endins Date

Egg Take:
Egg Density:
| ncubati on Met hod:

Eyed Egg Count

Fi ngerling Ponded:
Density

C. Nunber of Fish Rel eased:

Nurber Pounds Fi sh/ Lbs Dat es # Tagged

On Site:

Of Site:

1.7



HATCHERY PRODUCTI ON° SUMVARY
FOR FI SCAL YEARS 1985 TO 1987

Hat chery Narme: Hat chery Code:

Fi scal Year:

A Total Releases For Hatchery By Speci es:
Speci es St ock # of Fish Lbs of Fish

Total For The Year (Al Species)

B. Total Interim Production For Hatchery By Species:
(Fish reared for a period of time and transferred to other
station)s, increase in pounds during the period fish were on
station

Speci es St ock # of Fish Lbs of Fish

Total For The Year (Al Species)




HATCHERY PRCDUCTI ON_ SUMVARY
FOR FI SCAL YEARS 1985 TO 1987

Hat chery Nane: Hat chery Code:

Fi scal Year:

C. Total Production For Hatchery By Speci es:
(Part "A" plus part "B’

Speci es St ock # of Fish

Total For The Year (Al Species)

D. Total Operating Cost For Hatchery

cost:

1.8b
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PRCDUCTI ON  CONSTRAI NTS

Hat chery: Hat chery Code:

Describe Current Restraints to Production relating to:

Physi cal Hatchery Layout:

Wat er Sour ces/ Supplies/Delivery System Quality/Water R ghts:

Adul t Hol di ng/ Spawni ng Capabilities:

Egg Related Constraints:

Fish Rearing Constraints:

Adm nistrative Constraints (ie. mxed species hatchery):

1.9



HATCHERY PRCDUCTI ON SMOLT CAPACI TY

Hat chery Nane:

_ Actual Hatchery
Speci es Product i on

Nunber Pounds

Theoretical Production:

Piper's 1982 Fl ow Mt hod:

Piper's 1982 Density Method:

2.1

Hat chery Code:

Snol t
Producti on Goal

Nunber Pounds



HATCHERY EXPANSI ON CAPABI LI TY

Hat chery Nane: Hat chery Code:
Land:

Descri be Land Avail abl e:

Land Oaner shi p:

Vater:
Quantity: _ _
Amount Avail able (Actual or Potential):
Type: G ound: Sur f ace:

Descri ption/ Method of Acquisition:

Quality:
'Iyerrperat ure Range: _
Possi bl e Chemcal Limtations:

Potential D sease Problens:
Feasibility:

Di stance from Hatchery:

Availability of Water R ght:

Type Delivery: Punp: Gavity:

Type of Construction:

Estimate of Cost (use conceptual design infornation):
Descri ption cost

Land Acqui sition:

Constructi on:

Wat er Rel at ed:
oM

Potential Snolt Production:
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