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ABSTRACT

The goal of this report is to docunent current production practices
for hatcheries which rear anadronous fish in the Colunbia River
Basin and to identify those facilities where production can be

i ncreased.

A total of 85 hatchery and satellite facilities operated by the

| DFG ODFW USFW5, WDF, and WDW were eval uat ed. he years 1985 to
1987 were used in this evaluation. During those years, releases
averaged 143,306,596 snolts wei ghing 7,693,589 pounds.

A total of 48 hatchery or satellite facilities were identified as
havi ng expansion capability. They were estimated to have the
potential for increasing production by an 84,448,000 snolts

wei ghing 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 wildlife resources in the Col unbia
Basi n shoul d receive equitable consideration with power and ot her
water users in resource allocation. The Act called for appointnent
of a council to guide the regions resource decisions and the

resul tant Northwest Power Planning Council (NPPC) was forned. The
subsequent Fish and WIldlife Program (FWP) was designed to rﬁstore
anadromous fish resources to previously abundant nunbers. The
Bonnevill e Power Adm nistration #BPA), as the federal entity
responsi ble for marketing nmuch of the electrical power produced in
the Northwest, is the principle source for funding of the FW

The interimgoal of the NPPC is a doubling of the anadropous fish
run produced in the Columbia Basin. To achieve this goal will _
require a mx of natural and artificial production. his report is
designed to be used in conjunction wth sub-basin plans currently
bei ng devel oped by the fishery agencies. In this report, policy
and nanagenent personnel are being provided with sufficient
information to allow informed decisions with regard to artificia
product i on.

To aid in the inplementation of the FWP, the NPPC set up Technica
Wrk Goups (TW5 for coordinating and recomendi ng fisheries
research.  The Hatchery Effectiveness TWG included a hatchery
capacit¥ eval uation as a high prioritK_in their five year research
pl an. his resulted in BPA funding this hatchery capacity

eval uation entitled "Assess Present Anadronous Fish Production
Facilities in the Colunbia River Basin."

In addition to docunenting current production practices, the goal
of this evaluation is to 1dentify hatcheries where production can
be increased by one of the follow ng nethods: increase funding
only, provision of additional water to existing facilities, or
provi sion of additional pond space and/or water. Inplenentation of
the last two also assune there is room for expansion, the potentia
for devel oping additional water supplies is good, and adequate .
operation and maintenance funding are available. This infornation
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 anadronmous hat chery capaci&% eval uati on was designed to
sumari ze information and data ich the fisher* agencies were
already collecting and had readily avail abl e. he “eval uation was
not designed to fillgaps in existing information or to create a
mul tiple year study. [Information gathered in a previous report to
BPA titled "Survey of Artificial Production of Anadronous Sal nonids
in the Colunbia R ver Basin" was utilized where applicable

(Washi ngton 1985).

The 1985 to 1987 juvenile rel ease years were chosen for eval uation
1



inthis report. These years were chosen because 1987 was the |ast
year data had been finalized by 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 \Wshington
or clatsop Econom c Devel opnent Conm ssion in O egon.

The National Marine Fisheries Service (NWS), 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 additiona
information on hatchery operations not provided in this report.
Aﬁpendix na" provides addresses and phone nunbers for each agency.
The follow ng agencies operate anadronous hatcheries in the

Col unbi a Basin and supplied data:

| daho Departnent of Fish and Game (|DFQ
Oregon Departnment of Fish and Wldlife (CEFE%B
United States Fish and Wldlife Service (USFW)
Washi ngt on Departnent of Fisheries (VDF)
Washi ngton Departnent of Wldlife (VDWW

oo

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

Hat cheries are described as facilities operated year round while
satellites are only operated part of the year and are managed by
personnel from a parent hatchery. These facilities are located in
the states of Oegon, Washington, and Idaho Tables 2 to 6). =
Rel eases from these hatcheries averaged 143,306,596 smolts Wei ghi ng
7,693,589 pounds during the three years evaluated (Table 7).

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

Agency Nunber Location

| DFG 9 | daho, Oregon

ODFW 29 Oregon

USFWS 14 Oregon, Washington, 1daho
W\DF 16 Washi ngt on

VWDW 17 Washi ngt on
Tot al 85




Tabl e 2. Anadr omous Fish Hatcheries And Juvenile Satellite

Facilities Included In This Evaluation Op :
Department O Fish And Gane In The Colunbia River

erated By The |daho

Basi n.

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

* WII| be operated as satellite facilities to the Cear-water

Hat chery when it is conpleted in 1992.



Table 3. Anadronous Fish Hatcheries And Juvenile Satellite
Facilities Included I'n This Eval uation Qperated By The O egon
Department O Fish And WIdlife In The Colunbia R ver Basin.

Hat chery Location In Colunbia Basin C osest Town

Big Creek Bel ow Bonneville Dam Astoria, O.

Bonnevil | e Bel ow Bonneville Dam Cascade Locks, O.

Grat Creek Bel ow Bonneville Dam d atskanie, O.
Troj an Ponds * Bel ow Bonneville Dam C atskanie, O.

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

Sandy Bel ow Bonneville Dam Sandy, O .

C ackanas Wl lanmette Basin Estacada, O .

Leaburg WIllanmette Basin Leaburg, O .

Marion Forks WIllanmette Basin | danha, O.

McKenzie River Wl lanmette Basin Springfield, O.

Roaring River Wl lanmette Basin Al bany, Or.

South Santiam Wl lamette Basin Sweet Horme, Or.
Aunsville Ponds * WIlanmette Basin Aumsville, O.
Stayton Pond Wl lanette Basin Stayton, O.

WIllanette WIlanette Basin Cakri dge,

Dexter Pond * WIllanette Basin Lowel I, Or

Cascade Bon. Dam to Snake River Cascade Locks, O.

lrrigon Bon. Dam to Snhake R ver [rrigon, O.

Cak 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 Bonneville Dam Cascade Locks, Or.

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

Pelton Ladder Bon. Dam to Snake R ver Madras, O.

Lookingglass Snake River Basin Palmer Junction, Or
| maha Pond Snake R ver Basin | Mmaha, O.



Tabl e 3. Cont i nued

Hat chery Location In Col unbia Basin ( osest Town
Wallowa Snake River Basin Enterprise, O

Bi g Canyon Ponds * Snake River Basin Mnam O.

Little Sheep Cr pd* Snake River Basin | maha, O.

* (perated as Satellite Facilities



Tabl e 4.

Anadr onous Fish Hatcheries And Juvenile Satellite

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

And WIdlife Service In The Columbia River Basin.

Hat chery Location In Colunmbia Basin C osest Town
Aber nat hy SCTC Bel ow Bonneville Dam Longvi 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.

Wl lard NFH Bon. Dam to Snake River Cook, wa.
Spring Creek Bon. Dam to Snake River Under wood, Wa.

Big Wite Pond * Bon. Dam to Snake River Under wood, wa.
Wwarm Springs NFH Bon. Dam to Snake River Warm Springs, O.
Entiat NFH Ccol. Basin above Snake R Entiat, Wa.
Leavenworth NFH col. Basin above Snake R Leavenworth, Wa.
W nt hrop NFH Col . Basin above Snake R Wnt hrop, W.
Dwor shak NFH Snake River Basin Ahsahka, Id.
Kooski a NFH Snake River Basin Kooski a, Id.

Hagerman NFH

Snake River

Basi n

Hagerman, Id.

* (perated as

a Satellite Facility



Table 5. Anadromous Fish Hatcheries And Juvenile Satellite
Facilities Included In This Evaluation Operated By The Washi ngton
Department of Fisheries In The Colunbia River

Basi n.

Hat chery Location In Col unbia Basin

Cl osest Town

Cow itz Sal non
El okom n

G ays River
Weyco Pond *

Kal ama Falls
Lower Kal ana
Lewi s River
Speel yai

Toutl e
Washougal

Kl ickitat
Priest Rapids
Ringold Sal non Pond
Rocky Reach
Vel | s Sal mon

Lyons Ferry Sal non

Bel ow Bonneville
Bel ow Bonnevill e

Bel ow Bonneville
Bel ow Bonneville

Bel ow Bonneville
Bel ow Bonneville
Bel ow Bonneville
Bel ow Bonneville
Bel ow Bonneville

Bel ow Bonnevill e

Bon. Dam to Snake River
Col. Basin above Snake
Col . Basin above Snake
Col. Basin above Snake

Col. Basin above Snake

Snake River Basin

Dam
Dam

Dam
Dam

Dam
Dam
Dam
Dam
Dam
Dam

a0 0 X

Salkum, WA.
Cat hl amet, Wa.

G ays River, \W.
Grays River, \Wa.

Kal ama, Wa.
Kal ama, Wa.
Wodl and, Wa.
Ariel, W.
Toutl e, Va.
Washougal , V.
d enwood, Wa.
Mattawa, .
Mesa, Wa.

E. Wenat chee, Wa.
Pateros, .

Lyons Ferry, Wa.

* Qperated as a Satellite Facility



Table 6. Anadronous Fish Hatcheries And Juvenile Satellite
Facilities Included In This Evaluation Operated By The Wshington
Department O WIldlife In The Colunbia River Basin.

Hat chery Location In Col unbia Basin Cd osest Town
Beaver Creek Bel ow Bonneville Dam Cat hl amet, \Wa.
Cowlitz Trout. Bel ow Bonneville Dam Winlock, WA.
Gobar Pond Bel ow Bonnevill e Dam Kal ama, Wa.
Skamani a Bel ow Bonneville Dam Washougal , V.
Vancouver Bel ow Bonneville Dam Vancouver, V4.
Chel an PUD Col . Basin above Snake R Chelan Falls, W.
Naches Col. Basin above Snake R Naches, M.

Nel son Springs =* Col . Basin above Snake R Naches, .
Ringold Trout Pond Col. Basin above Snake R Mesa, VWA.

Turtl e Rock col. Basin above snake R E. Wnat chee, Wa.
Vel ls Trout col. Basin above Snake R Pateros, .
Yaki ma Trout Col . Basin above Snake R Yaki ma, Wa.
Lyons Ferry Trout Snake R ver Basin Lyons Ferry, Wa.

Cott onwood Pond * Snake River Basin Asotin, W.

Tucannon Hatchery * Snake R ver Basin Poner oy, W.

Curl Lake * Snake River Basin Poner oy, Wa.

Dayt on Pond * Snake River Basin Dayton, Wa.

* (perated as Satellite Facilities



Table 7. Summary Of 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
WOW 4,167,312 707,050 4,286,585 723,524 4,689,249 897,153 4,381,049 775,909
TOTAL 121,895,562 6,988,073 154,374,530 7,872,420 153,649,695 8,220,273 143,306,596 7,693,589



The objectives of this report are to identify production
constraints and expansion capabilities at existing hatcheries. It
is expected that management and policy personnel for the fishery
aPencyes, tribes, BPA and NPPC will utilize this docunment in their
pl'anning process to neet the goal of doubling the run of anadronous
fish into the Colunmbia River Basin.

Data Coll ection Forns

Information used in this report was conpiled in data collection
forms conpleted by the operating agencies. The summery tables in
the individual agency sections summarize data submtted on the
collection fornms. Blank copies of the data collection forns are
presented in the appendi x.

The data collection forns were divided into 3 parts as follows:

Part 1. Existing Capacity: Includes basic information for all
public hatcheries rearing anadronous fish within the Col unbia

Basi n. It includes location, water supply, physical |ayout,
staffing, operation costs, production nunbers, adult returns, and
production constraints. It also 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 form identifies 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 Summary: This form identifies water
sources used in the hatchery for fish culture. It identifies
the high, low, and average flow and tenperature of water

avai lable 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

hat chery by incubation, starter tanks, raceways, and ponds. It
i ncl udes pond di nensi ons, volunme, age, condition, etc. A
schematic drawing of the hatchery is also attached.

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

Form 1.6, Adult Capturing/Handling: Conpleted if adults are
captured and spawned. This formrelates to form1.7. One copy
of this form should be provided for each form 1.7 that _
identifies releases from eggs taken. Brood year information
provided in this formcorresponds to ePg take and rel ease year
data in form1l.7. As an exanple, yearling spring chinook
released in spring 1985 (form 1.7) would have a correspondi ng

10



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. Egg
take information corresponds to brood year for fish released.
This formrelates to form 1.6.

Form1i.8a, Hatchery Production Sunmary for Fiscal Years 1985 to
1987:  Summarizes release information from form 1.7 and al so
identifies interim production. Interim production is identified
as fish reared for a period of time and transferred to other
stations. The other stations receive credit for these fish when
released. No attenpt has been nade to track transferred fish.

A separate form for each year is provided.

Form 1.8b, Hatchery Production Summary For Fiscal Years 1985 to
1987.  Summarizes releases and transfers to obtain tota
hatchery production. Also identifies operating cost by fisca
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 snolt quality. Al so
identifies problens and areas needing upgrading,

rehabilitation, or replacenent.

Part 1l. Theoretical Capacity: Theoretical capacity for each
faC|I|tY included in Part | is calculated using flow and density
met 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=D X V X L

Wei ght of fish in pounds

Fl ow | ndex o

Length of fish in inches _

Water inflowin gallons per mnute
Density |ndex o _

Vol ume of rearing unit in cubic feet

<O—tHm™=E
L 1 I T

The flow index was taken fromthe table on page 69 of Piper (1982)
and varies depending on water tenperature and elevation. The
density index was assigned by agreenment of all agencies prior to
conpiling the information. The remaining variables are easily
obtained from hatchery records. Different density indices were
used for raceway type rearing units and |arge ponds. The _
definition of a large pond was left up to the individual agencies
but is basically |arge 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 Chinook .25 .03

St eel head .25 .03

Part I1l. Expansion Capability: Includes an estimate of expansion

caPabiIity at existing facilities. The basis for expansion and the
relevant Information are detailed in form3.1. Costs are not
included in this report because in nost cases they are little nore
than guesses. In nobst cases additional engineering studies are
required before accurate costs can be determ ned.

12



I NDI VI DUAL HATCHERY REPORTS

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
Expansi on Capability. FEach part is described briefly bel ow

| nt r oducti on

Includes a brief description of hatchery location, rearing
facilities, operations, and water rights.

Current Production Constraints

Contains information identifying areas constraining production in
t he eX|st|n? facilities. It also identifies general problem areas
which are affecting snmolt 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 cal cul ations, 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 er changeabl y.

Determning the theoretical capacity of a facility is a difficult
and elusive concept. There is no single theoretical capacity
figure as it will vary each time the species or size at release
goal changes. Since size of fish in inches is a variable in the
theoretical formulas, by sinply changln% the 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, steel head, or spring chinook (5.5 to 8
%nchysnnlts) can double the theoretical capacity in pounds of a
acility.

No single set of criteria can be applicable to all hatcheries when
attenpting to determne theoretical calculations. The fornul as
used cannot account for the |large nunmber of physical and chem ca
variables which differ from hatchery to hatchery. In addition
recent research has shown that reduced densities may in fact
produce as many or nore adults over higher densities at least wth
sone species and stocks. \Wile theoretical calculations may
provide you with a nunmber 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 ultimate goal. As such,
producti on based on theoretical calculations s probably nore

13



applicable to comercial trout producers or catchable trout
?rograns where survival of juveniles in the wild to adults is not a
actor.

Theoretical calculations can provide a production starting point
with a new hatchery, but actual capacity nust be adjusted as the
agency gains 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 anount, the assunption is nade that
one or the other (water supply or rearing space) is the Iinitin%
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. It does not
mean that 200,000 pounds nore could be froduced given additiona
water. The nunbers generated by these formulas are not nmeant 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 in it'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 expansion capability.

The ODFWis currently conducting research into the potential
applications of FrOV|d|ng an oxygen suPpIenentatlon systemin a
hatchery. It will be several years before results fromthis
researc Prov!des needed information. |f oxygen supplenmentation is
ﬁroven effective there may be additional expansion capability which
as not been identified in this report.

At several hatcheries, VWDF is pro osing smal | scal e experimental
net pen rearing near the nmouths of tributary streans. This
experimental net pen rearing has been identified as potenti al
expansi on capability in this report. |If net pen rearing is pro a
successful there may be additional expansion capability which .as
not been identified in this report.

The four constraints identified in this report are defined as
fol | ows:

Budget: Identifies those facilities where production is set by
budget level. If additional funding could be provided,
then production could be increased with existing rearing

14



space and fl ows.

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

Rearing Space: ldentifies those facilities where production
could be increased by providing additional rearing
ponds. Space for expansion is available and existing
wat er supply will support additional rearing ponds.

Fl ow and Rearing Space: Identifies those facilities where
production could be increased by providing additiona
wat er and rearing ponds. These facilities have space
for expansion and a high probability of adequate water
supplies to operate them |t also includes those
facilities need|n? maj or renovation or conplete rebuild
to nore efficiently utilize available water supplies.

Te i Ncreased production identified in this report should be used
as only a general indication of expansion capability. In many
cases nunbers provided are very prelimnary and are based on

various assunptions. In nost cases, additional detailed evaluation
is required for those facilities identified as having expansion
potential. Only those facilities deemed by policy and managenent
ersonnel as capable of neeting future production goals based on
atchery location and species which can be reared should receive
addi tional evaluation. This phase 2 study should include
engineering, feasibility study, and estimted cost. An updated
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 84,448,000
smolts Wei ghing 4,853,306 pounds from existing hatcheries or
satellite facilities (Table 9). These facilities are located |

t hroughout the Colunbia Basin and as described above require a wde
range of actions to acconplish. It is left up to policy and
managenent personnel to determne which facilities can Dbest neet
future goals.
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Table 9. Hatchery Expansion Capability For Each Agency Operating
Anadr omous Fi sh Hatcheries In The Colunbia River Basin.

Agency Nunmber of Production Increases
Facilities Nunbers =* Pounds =
| DFG 4 7,000,000 359, 500
ODFW 9 9,492,000 662, 583
USFW6 10 12,930,000 546, 755
WDF 14 46,865,000 1,923,135
WDW 11 8,161,000 1,361,333
Tot al 48 84,448,000 4,853,306

* Nunmbers and pounds of fish used are those recommended by
operating agencies. Nunmbers and pounds will change if
speci es and/or size of snolts is changed.
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Washi ngton Department of Wldlife

A total of 17 hatcheries or satellite facilities operated by WW
were evaluated. The WDW al so operate additional hatcheries for
their resident fish program they have not been included in this
evaluation. Only those facilities with a portion of their
production in anadromous fish have been evaluated. Sunmary Tabl es
1 through 13 detail information supplied on data collection formns.
Table 10 and Figure 1 show the approxinmate |[ocation within the

Col unbia Basin for each facility. They are scattered throughout
the Basin with the majority |ocated in the upper section of the
Columbia Basin and in the Snake River Basin. These hatcheries
produced an average of 4,381,049 snolts weighing 775,909 pounds
during this evaluation period.

Table 10. Location O Hatcheries And Satellite Facilities
Operat ed By Washington Departnment O WIldlife In The
Col umbi a River Basin.

Bel ow Bon. Damto col. Basin Snake River
Bon. Dam Snake River Above Snake R Basi n
1. Beaver Creek 1. Chelan PUD 1. Lyons Ferry
2. cowmitz Trout 2. Naches _ 2. Cottonwod Pd
3. Cobar Pond 3. Nelson Springs 3. Curl Lake
4. Skamani a 4. Ringold Springs 4 Dayton Pond
5. Vancouver 5. Turtle Rock 5. Tucannon
6. Wells Trout
7. Yakima Trout
8. Eastbank =*

* East bank Fbtchery is a new facility conpleted in 1989. It
has not been evaluated in this report.

Most of the facilities |isted above have expansion capabilities.
These are sumarized in Tables 11 and 12. To obtain nore detail ed
information refer to the individual hatchery discussions.
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Figure 1. Approximate Location OF Hatcheries (perated By The
Washi ngton Departnent Of Wldlife Wich Rear Anadronous Fish !N The
Col unbia River Basin.
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1. Beaver Creek Hatchery 9. Dayton Pond

2. Chelan PUD Hatcheri/1 10. Naches Hatchery

3. Cowitz Trout Hatchery 11 Nel son Springs Raceway

4,  Cobar Pond 12.  Ringold Springs Rearing Pond
5. Lyons Ferry Trout Hatchery 13.  Skanani a Hatchery

6. Cottonwood’ Pond 14, Turtle Rock

7. Tucannon Hatchery 15.  Vancouver Hatchery

a. Curl Lake 16. Wells Trout Hatchery
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Table 11. List O Hatcheries And Satellite Facilities Qperated By
The Washington Departnment O Wl dlife Were Production

Coul d Be Increased By Providing Additional Budget, Flow,

Rearing Space, O Flow And Rearing Space

Budget Fl ow Reari ng Fl ow and Space
Space

1. Gobar Pond 1. Lyons Ferry* 1. Cottonwood Pond * 1. Beaver OCr.

2. Curl Lake 2. Cowitz

3. Turtle Rock = 3. Lyons Ferry*

4. Vancouver =* 4. Tucannon

5. Dayton Pond 5. Vancouver *
6. Chelan PUD
7. Skamani a

* Turtle Rock: Production fromthis facility was noved to the new
Eastbank Hatchery beginning with the 1990 smolt
rel ease. Turtle Rock has been closed down and is
potentially available for other uses.

Vancouver : After 1991, pps&L funding will stop. If additiona
funding is provided, production could continue in
those ponds. Additional flow and replacenment of
exi sting ponds are required to increase
product i on.

Lyons Ferry: Existing ponds could utilize additional water and
therF &s room for additional ponds if water is
avai |l abl e.

Cottonwood Pond: Only proposing an adult collection and egg
taking facility to alleviate periodic egg
shortages. Existing pond and water supply can
acclinmate an additional 200, 000 steel head smolts.
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Table 12.
Anadromous Fish

In The Columbia Basin.

Expansion Capabilities for Hatcheries Operated By The Washington Department Of Wildlife Which Rear

Addition Water Available at Site Delivery Land Potential Production
Hatchery Volume Temp. Range Source Method Available Numbers Pounds Species
Beaver Creek 300-900 CPM 45-50 Springs Gravity Yes 72,000 12,000 Steelhead
Chelan PUD 3,500 CPM 37-65 Columbia River  Pump Yes 127,000 21,168 Steelhead
Cottonwood Pond Existing Same Gravity No 200,000 34,000 Steelhead
Cowlitz Trout Large volume 39-58 Cowlitz River Pump Yes 6,000,000 1,000,000 Steelhead
Gobar Pond Existing .- Gravity No 100,000 17,000 Steelhead
Lyons Ferry Unknown 52 wells Pump Yes 318,000 153,000 Steelhead
Ringold a cfs 38-65 Springs Pump Yes 184,000 30,666 Steelhead
Skamania Re-use 30-68 Reuse existing Pump Yes 90,000 15,000 Steelhead
Tucannon Unknown 32-65 Surface Water Gravity Yes 170,000 28,500 Steethead
Turtle Rock Large volume 37-65 Columbia River Pump Yes 200,000 33,333 Steelhead
Vancouver 2,000 gpm ? wells Pump Yes 100,000 16,666 Steelhead
TOTAL 8,161,000 1,361,333
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Beaver Creek Hatchery Fundi ng Agency: NWVFS
28 Beaver O eek Road

Cathl amet, Wa. 98612 Species Reared: Wnter Steel head
Summer St eel head
Manager: Stan Wody Searun Cutt hroat

Phone #: (206)795-3620

| nt roduction

Beaver Creek is located on the El ochoman R ver near the town of

Cat hl anet . El evation is 30 feet above sea |evel. [t was
constructed during the 1950's under the Mtchell Act and began
operating in 1957. Four full tine staff live on station and the
facility is operated under the Colunbia River Fisheries Devel opnent
Program (CRFDP). It is staffed with 4.3 FTE's.

The rearing units are in good condition and consist of 1 earthen
rearing pond, 20 raceways, and 2 adult hol ding ponds.

The facility is designed to collect and spawn adult steel head and
searun cutthroat and to allow full termrearing of yearling snolts
of over . 5 mllion fish annually. Pre-smolts are also transferred
to several co-operative inprint ponds in the spring. Snolts are
rel eased both on-site and out-planted to several |ower Colunbia
River tributaries.

The maj or di sease concerns include Nanophvetus sal noni cola parasite
infections, infectious henatopoietic necrosis ngN) virus, and
furunculosis. Icto parasites and bacterial infections associated
wth streamwater supplies are present in both the El ochoman River
and Beaver Creek. The N__salnonicola parasite is controlled by use
of electric grids at both stream intakes.

Water rights total 16,013 gpm from 3 sources: Elochoman R ver

Beaver Creek, and a well. Beaver Creek is supplied by gravity flow
while the other 2 are punped. The El ochoman River provides rearing
water during the summer and fall (md My through md Novenber).
After the fall rains, when flow is sufficient, Beaver Creek
replaces (md Novenber through md-Miy) the El ochoman River supply.
El ochoman R ver and Beaver Creek water supplies are not nornally
used sinultaneously. The well water is used to incubate eggs and
early rearing of fry and needs to be aerated and filtered to renove
iron. The water table in the well drops during the sumrer. \Water
being discharged back into the river nust be good as the domestic
water supply for the town of Cathlanet is |ocated below the

hat chery outfall

The hatchery water supply can be re-used fromthe rearing pond
(1,800 gpm) through the raceways from Cctober through My, except
when t he ﬁond is being drawn down. Raceway water is re-used
through the 2 adult hoIdinP ponds (1,650 gpm per pond) and is used
continually for either adult holding or juvenile rearing. Some of
this water is third pass by the tinme it reaches the adult pond.
There is no aeration of water between uses.
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Current Production Constraints

H gh summer water tenperatures of up to 72 degrees fahrenheit
creates a problem from July through Septenber. During this period,
theoretical capacity is 32,000 pounds when 40,000 pounds are
normal |y present on station. Oxygen depletions have occurred and
standby aeration is needed for this tinme period.

The existing adult holding ponds are not designed to accommodate
mul tiple broodstock groups.

Two 1,000 cubic foot circular ponds are present but not installed

for use. These could be set up to use second pass well water from
the hatchery building to reduce fry loading in the trough room

Theoretical Production

The theoretical production based on the flow nmethod is 158, 376
pounds and with density is 135,020 pounds. The 3 year average
production was 146,009 pounds but includes only about 129, 00

pounds of smolts released. The remaining pounds of production were
transferred off station during the year. The 1987 goal was 116, 667
pounds and the current goal is 99,278 pounds. Theoretica

cal culations were conputed for steelhead as foll ows:

Fl ow Met hod

Raceways: 1.67 x 300 gpm x 8" 20 ponds = 80,160 1bs =*

Adul t Ponds: 1.67 x 1,650 gpm x 8" X 2 ponds = 44,088 1bs =*

Rearing Pond: 2.37 x 1,800 gpm x 8" 1 pond = _34,128 1bs
158, 376 1bs

Density Method

Raceways: .25 x 1,636 cu ft x 8" X 20 ponds = 65,440 1lbs *

Adult Ponds: .25 X 4,327 cu ft X 8" X 2 ponds = 17,308 1lbs *

Rearing Pond: 03 x 217,800 cu £t X 8" X 1 pond = _52,272 1bs
135,020 1bs

* Note: Adult ponds are supplied with re-use water
Raceways supplied wth partial re-use water. Normal
hat chery practice would be to reduce pond loadinc.

Conparison of the 2 theoretical calculations appears to indicate
that rearing space is the limting factor in production. This is
nisleadin% since the flow calculation does not factor in water
which is being re-used. A portion of the raceway water supply and
all of the adult ponds are supplied with re-use water and woul d
normal |y not support the same production level as first use water.
Thus, water would seemto be the limting factor in production
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This is especially true during summer nonths.  The agency goal has
been reduced in recent years.

Hatchery Expansi on capability

The hatchery is situated on 44 acres owned by VOW  ppproximately
30 acres is undevel oped and available for expansion. “gi face wate
in the form of an undevel oped spring is located on state |an degex
smal | sﬁrﬁan}bordﬁrs t he state_propﬁrty. The availability of the
water right for these sources is unknown. i

wth a t%nperature of 51 degrees fahrenheitAﬁggoﬁhgghFé gROng?
21, 1989. About 900 an1is,estinated for the winter/spring period.
Water tenperature for the winter/spring period should be 45-50
degrees fahrenheit. The potential for water fromwells is not
known, but flow fromexisting well is reduced in sumer and nust be

filtered.

A 10,000 cubic foot rearing pond would match the water supply if
900 gpmis available. Site preparation, road, intake, inlet and
out| et piping, nem1£ond, predator netting, alarm system and
englneerln% are needed.  An dditiq?al 72,000 steelhead smolts
wel ghing 12,000 pounds could be produced per vyear.
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Chel an PUD Hatchery Fundi ng Agency: Chelan County PUD No. 1
HCR Box 52 _
Chel an, Wa. 98816 Speci es Reared: Summer Steelhead
Resi dent Fish
Manager:  Steve Robards
Phone #: (509) 682-5514

| nt roduction

The Chelan PUD Hatchery is |ocated along the Colunbia R ver near
the town of Chelan Falls. Elevation is 750 feet above sea |evel.
The hatchery began operation in 1965 and is |ocated adjacent to
wpow's Chel an Trout Hatchery. The two are operated as a conpl ex by
the same staff. The Chelan conplex is staffed with 4 FTE's with
SO% of the tinme devoted to the Chelan PUD facility.

Rearing units are in good condition and consist of 2 portable vinyl
raceways, 16 standard raceways, 8 internediate raceways, and 1
adul t hol di ng raceway.

Adults and or eggs are transferred in fromother stations. The PUD
hatchery rears summer steelhead and resident trout for stocking the
Wnat chee and Entiat Rivers and Kokanee for Lake Chel an. Only the
anadronmous fish production has been summarized in this report, but
it only accounts for about 44% of pounds produced.

Di sease problens include environnental gill disease (EGQ and ot her
related disorders associated with overcrowding or lack of flow

The spring water supply is open and allows diseases to exist in and
on fish and other organisns present. The potential for inporting
I[HN fromthe river water supply also exists.

Water rights total 14,812 gpm from wells and Columbia River. \ater
can be supplied to the hatchery from 3 sources; well, Colunbia
River, and springs. Use of the Colunmbia River supply has been

di scontinued due to potential fish loss frominportation of |HN
The sPrlng supply averages about 500 gpm and is the surplus |eft
over fromthe state trout hatcher% program and | ocal orchard needs.
The average anount of water used by the hatchery is about 3,000

pm. Being nostly well water, the water tenperature remains a
?alrly constant 50-57 degrees fahrenheit.

Six wells have been installed with a desi%F capacity of about 7,200
gpm but only provides about 2,500 gpm  Both well "and spring water
supplies are used for incubation and rearing. The river punp
station contains three 200 hp punps with a 24-~inch |ine which
connects to the well water supply line for delivery to the

hatchery. The river water supply can still be used if required.

The hatchery water re-use systemincludes a 2-pass trough systemin
the hatchery building. Wteéer is also re-used from the upper

raceways and/or trough room to |ower raceways and/or adult holding
pond. ~No fresh water is added to the adult "pond. \Water can also
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be obtained fromthe state hatchery and punped through the raceway
system

Current Production Constraints

Fish production is constrained by available clean water supply.
Vater fromthe Colunbia River is no |onger used and the wells are
only providing about 1/3 of designed capacity.

[f used, river water is too warmin the summer and has to be m xed
with well water for delivery to the hatcher%. The river water has
been abandoned due to potential disease problens. The rina water
supply is exposed and a potential source for inporting gPsea e

or gani sms.

The adult hol di ng pond receives only re-use water from upper
raceways and is not aerated between uses. During nost years
anadronous adults are not held at this facility. Eggs are inported
mainly from Wlls Trout Hatchery.

Chelan PUD owns the facility and the mtigation programis fixed.
Any production increases would have to be negotiated wi th Chel an

PUD.

Theoretical Production

Theoretical production based on the flow nmethod is 50,710 pounds
and based on density is 84,011 pounds. This includes pond space
used for resident program Average anadronous production. was

50, 194 pounds (there was also 32,939 pounds of resident fish
produced) and the 1987 goal was 32,500 pounds of steelhead and
28,523 pounds of resident fish. The current goal is to produce a
total of 61,023 pounds (including 32,500 pounds of steelhead).
Theoretical calculations were conputed as follows:

Fl ow Met hod

Steelhead/trout: 1.55 x 250 gpm X a" x a raceways= 24, 800 1bs
Steelhead/trout: 1.55 x 200 gpm x 8" X 8 raceways= 19, 840 1bs *
Steelhead/trout: 1.55 X 400 gpmx a" x 1 adult pd= 4,960 1bs *
Kokanee Fry: 1.55 x 200 gpmx 1.79" x 2 port. pd= 1,110 1bs

50, 710 1bs

Density Method

Steelhead/trout: . 25 X 2,308 cu ft x 8" X 16 pd = 73,856 1bs **

Steelhead/trout: . 25 x 3,600 cu ft x 8" x 1 pond= 7 200 1bs

Kokanee Fry: 5 x 1,651 cu ft x 1.79" x 2 pd = 2 955 1bs
84, 011 1bs

* Note: Supplied with re-use water. _ _
**» Note: Halt of the raceways are supplied with re-use water
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Comparison of the 2 theoretical calculations indicate that flow is
the limting factor in production. Nearly half the production
calculated 1n the theoretical flow formula utilized re-use water
whi ch makes flow even nmore limting than the nunbers above
indicate. Average production and the a%enpy goal both exceed
theoretical production based on flow nvironnental gill disease
and ot her disease problens associated with high density and | ow

fl ow have been prevalent at this station and nay be an indication
that production is set too high.

Hat cherv Expansion Capability

The ha;chery Is situated on 4 acres owned by Chel an County PUD #1.
Approxi mately so% of the land is currently in use. Expansion could
occur on undevel oped |and between residence and hatchery entrance,
plus land near the wells and river intake.

A water right for 7,181 gpm of Colunbia River water exists which is
not currently being utilized. It would require disinfection with
an ozone treatment plant to elimnate potential disease problens
and woul d require punping. Tenperature of the river water ranges
from 37-65 degrees fahrenheit and if treated should not have any

di sease related problems. The potential for devel opnent of

addi tional water fromwells is unknown, but existing wells are not
providing water at designed capacity. A detailed analysis is
needed to determne the nost cost effective water source.

Facilities needed to expand production include:

1. Ozone treatment system for 3,500 %pnlriver water. The treated
water would be split so that 1,750 gpm was delivered to
existing rearing facilities to better balance water wth space.
The remaining 1,750 gpm woul d be provided to proposed rearing
pond at river intake site.

2. Construct 88,200 cubic foot rearing pond wth dinmensions of
approximately 70 x 210" x 6' (1/3 surface acre).

I ncr eased ﬁroduction woul d total 127,000 snolts weighing 21,168
pounds. This production is limted by available space ?den5|ty)
and is calculated in the follow ng manner:

Fl ow Met hod: 1.61 x 1,750 gpm x 8" = 22,540 lbs

Density Method: .03 X 88,200 cu ft X 8" = 21,168 1bs
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Cowlitz Trout Hatchery Fundi ng Agency: City of Tacona
1181 Spencer Road

Winlock, WA. 98596 Speci es Reared: Summer steelhead
W nter sSteelhead
Manager: vVince Janson Searun Cutt hroat

Phone #: (206) 864-6121

| nt roduction

Cow itz Trout Hatchery is located on the Cowitz R ver just bel ow
Mayfield Dam  Elevation of the site is 157 feet above sea |evel

It is operated as a nltkﬂatlon_fa0|l|ty for dans constructed by the
Gty of Tacomm on the Cowitz River. The facility began operation
in 1967 and is staffed wwth 6.66 FTE s. In addition, the Gty of
Tacoma provi des personnel for maintenance of grounds and equi prent.

The rearing units are in fair condition and consist of 104 shallow
troughs, 6 F Series raceways, 24 A B, and C Series raceways, four
5-acre ponds and 3 adult holding raceways. There is also an adult

trap set up

St eel head and searun cutthroat are reared for stocking into the
Cowitz River. The production goal, set by nmitigation agreenent
wth the Gty of Tacoma is 1,050,000 snolts. Adults are collected,
spawned, and yearling snolts rel eased.

Di sease organi sns, particularly IHN and Ceratonvxa Shasta have
caused mpjor problens in the past. |f diseases were controlled
this facility could rear high quality fish far in excess of the
mtigation program _ The di sease probl ens are associated wth the
use of raw Cowmitz River water for fish rearing. An ozone
treatment plant is bein% installed to treat up to 9,000 gpm of
river water from June through December. It is hoped this wl

el imnate nost disease problens.

Water rights total 30,855 gpm from 3 sources. These sources al
must be punped. The north well (there are 2 wells but only 1 is
operating) supplying an average of 370 gpmis used in hatchery
troughs and F-series raceways. The south well field is the second
water source and is located across the Cowitz River from the
hatchery.  There are 9 wells, 8 of which are currently operating
and capable of delivering an average 1,500 gpm for use in raceways
and adult hol ding ponds. The main water source, nearly 24,000 gpm
is supplied fromthe Cowitz River. Four 75 hp punps supply river
water to the hatchery. These 3 sources supplied an average 25,870
gpm during this evaluation period.

The hatcnery was designed to re-use water supplies. Troughs are in
tandem  Water can be re-used from F-series raceways to A-series

raceways to B-series raceways. C-series raceways can also receive
re-use water from B-series raceways but usually is not operated in
this manner. Adult raceways can receive re-use water from raceways
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as well as fresh river water. The 5-acre ponds can al so receive
re-use water from raceways.

uct | :

The main constraining factors are the disease organi sns Ceratomma
Shasta and IHN. Ceratonvxa is an annual problemin the sumrer.
Densities are held to a mnimumto reduce |osses from the organism
| f additional clean water supplies were available or river water
could be treated to elimnate the Ceratomuxa organi sm during the
sumer, then production at this facility could be far in excess of
the present mtigation program

The 5-acre ponds are too large for good predator control and
efficient feeding.

Drains for A, B, and Cseries raceways are too small to handle the
f1 ow which shoul d be provided.

Additional fry starting internediate tanks or troughs are needed to
reduce densities and help alleviate sumer |osses from the
Cer at onvxa organi sm

This is a mtigation facilitK and any increase in production would
have to be negotiated with the Gty of Tacons.

Theoretical Production

Theoretical production based on the flow fornmula is 488,510 ﬁounds
and based on density is 1,820,955 pounds. Average production was
189, 816 pounds and the 1987 and current aﬂency goal 181,667 pounds.
Until disease organisns are controlled, the production potential
can not be met at this station. Theoretical calculations were

conputed for steel head as follows:

Fl.ow Met hod
F-series raceways: 1.89 X 200 gpm X 2.5" X 6 ponds= 5,670 Ibs

A B, C-series ponds:1.89 X 800 %pn1x 8" X 24 ponds = 290, 304 |Bs

Rearing Ponds: 1.89 X 3,200 gpm X 8" X 4 ponds= 193,536 1Dbs
§ 489,510 |bs

Density Method

F-seryes: .25 X 2,388 cu ft X 25" X 6 ponds = 8,5.5 Ibs

A B GCseries: .2 X 5,270 cu ft X 8 X 24 ponds = 252,960 |bs

Rearing Pond: .03 X 1,624,00 cu ft X 8/ X 4 ponds=1,559,040 |bs
1,820,955 lbs

Conparison of the two theoretical calculations indicates that flow
is the I|n1t|n? factor in production. The extensive re-use of
a

water at this cility makes flow even nore limting than nunbers
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above indicate. A'so, as described above, Ceratomvxa is |owering
the production potential at this station. It is not possible for
production to equal theoretical based on flow at this tine. If

di sease problens were solved, then production based on theoretica
flow cal cul ati ons woul d be feasible but would require additiona
Incubation and fry starter facilities.

Production based on theoretical density is not achievable wth
present rearing facilities. The four 5-acre ponds are inefficient
and can not produce the 1,559,040 pounds the density fornula

predicts, even with sufficient flow If the 5-acre ponds were sub-
divided into 24, . 8 acre ponds then production based on the density
formula could be achieved. It would also require an additiona

90, 000 gpm (approxi mately 200 cfs) of water.

Expansi on Caoabilitv

The haIchery Is situated on 600 acres owned by the Gty of Taconm
Approxi mately 20% of the area is being utilized. Some additiona
land is suitable for expansion, but nost is managed for wildlife
mtigation. Additional river water is available in the quantities
di scussed above, but would need to be treated to elimnate the
Ceratonvxa organism The availability of additional well water
supplies I's unknown.

Currently an ozone treatment systemis planned at this facility.

[f it is successful in controlling the Ceratonvxa organism a

r emodel i ng %Ian coul d be developed to optimze production. This
pl an woul d have to include additional raw river water, additiona
treated river water, subdivision of the 5 acre ponds, Pollution
abatement facilities, additional fry starting raceways/troughs, and
addi tional incubation capacity.

The estimated expansion capability is 6,006, QOO steel head or sea-
run cutthroat snolts weighing |, 000 OO0 pounds.
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Gobar Pond Fundi ng Agency: \Weyer hauser Corp.
P.O Box 188 NVFS

Longvi ew, WA. 98632
Speci es Reared: Summer Steel head

Manager : Stan Wbody Wnter steelhead
Phone #: (206) 795-3620

| nt roducti on

Cobar Pond is |ocated on Gobar Creek, a tributary of the Kal ama

River. Elevation of the pond is about 1,000 feet above sea |evel.

The pond began operation in 1975 in cooperation between \eyerhauser
Corporation and WOWto inprint steel head to the Kal ama River _
system. The WF also used the pond during winter nonths for spring
chinook rearing. The pond is staffed with .25 FTE s.

The rearing unit is in fair condition and consists of a .93 surface
acre pond and 1 snmolt trap. The snolttrap is not used for
rearing. A normal operating cycle during this evaluation had WDF
transferring spring chinook into the pond in the fall. The chinook
were reared until February when they were released to make room for
steel head being transferred in by WOW  After steel head are
released in the spring, Wyerhauser uses the pond for fire
protection water storage in the summer.

The steel head rearing programcalls for 120,000 smolts annual ly.
Normal |y, sunmer steelhead from Skamania Hatchery and wi nter

steel head from Beaver Creek Hatchery are stocked into the pond in

| ate February in equal nunmbers. Fish are reared until April or My
and either volitionally released or trucked to stocking sites
downstream  No adult collection or spawning occurs at this site.

A water right of 3,142 gpmfrom Gobar Creek is held. This amount
of water is supplied to the pond throughout the period steel head
are reared. Little or no water quality information is available
for summrer and fall nonths, although on August 9, 1989 about 1,346

gpnlmas being diverted through the pond and water tenperature was
8 degrees fahrenheit.

Single pass water is used in the pond. Water from the pond drains
through the snmolt trap.

Current Production Constraints

There are no major constraints with this pond. Pond bottom coul d
be re-shaped to facilitate draining and creek bank needs rip rap to
protect intake.

Wyer hauser uses pond in sunmer for fire protection water storage
and WDF uses pond in fall and w nter nonths making year round
st eel head production inpossible.
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Theoretical Production

Theoretical production based on the flow nmethod is 48,132 pounds
and with density is 58,6320 pounds. Average production was 22,816
pounds and the 1987 and current agency ?oal I's 20,000 pounds.
Theoretical calculations were conputed for steelhead as follows:

Fl ow Met hod
St eel head: 1.91 X 3,150 gpm X 8" = 48,132 |bs

Density Met hod: .03 X 243,000 cu ft X 8" = 58,320 |bs

Conparison between the two theoretical calculations indicates that
flow may be the limting factor in production. This pond is |oaded
at less than theoretical flow or density calculations. A production
i ncrease of an additional 17,000 pounds (100,000 snolts) is

feasible within the existing pond according to WOW This is an
earthen pond with vegetation growing along edges. This nay reduce
production potential and theoretical production based on flow may
not be possible.

Nhna?enent goals for the Kalama R ver system indicate that a wnter
steel head production increase of 40,000 smolts (6,667 pounds) is
warranted.  Sub-basin planning efforts call for an acclimation pond
in the |ower Kalama River (downstream of Kalama Falls Hatchery) to
be constructed to acconplish this production goal

Hat chery Expansi on Capability

The pond is situated on 8 acres owned by Weyerhauser Corporation.
Approxi mately 100% of the usable area is being utilized. There is
no room for expansion and the availability of additional water
supplies is questionable.

As indicated above, an additional 100,000 steelhead snmolts weighing
17,000 pounds could be produced within existing pond space and
wat er .
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Lyons Ferrg Trout Hatchery Funding Agency: USFW

P.O Box 278 )

Starbuck, Wa. 99359 Species Reared: Summer Steel head
Resi dent Trout

Manager: Harold Harty

Phone #: (509) 646-3454

| nt roduction

Lyons Ferry Trout Hatchery is located along the Snake R ver above
Lower Monumental Dam near the town of Starbuck. Elevation of the
facility is 526 feet above sea level. This hatchery was
constructed by the U.S. Arny Corp of Engineers (COE) in 1982 under
the Lower Snake River Conpensation Program (LSRCP). The CCE has
granted a 5-year operating permt to USFW5 who in turn provides
operating funds through cooperative agreenment to WOW A_separate
hat chery operated by WDOF is also located at this site. The
hatchery is staffed wwth 6.5 FTE' s.

Four satellite facilities are operated as part of the Lyons Ferry
Hat chery conplex and include Tucannon Hatchery, Curl Lake, _
Cottonwood Pond, and Dayton Pond. Each of the satellite sites is
reported on in separate sections of this report.

The hatchery consists of a nmain hatchery building, 19 raceways, 3

| arge rearing ponds (2 surface acres each), adult holding and
spawning facilities, 5 residences and water supply facilities .
(which are shared with the WDOF hatchery). Al rearing units are in
good to excellent condition. Steelhead are reared in the large
rearing ponds and resident trout in raceways. Only the steel head
production has been summarized in this report.

Vl | owa stock steel head are reared. They were originally obtained
from COFWs Wallowa Hatchery | ocated on the Grande Ronde River
systemin Oregon. Eggs are now taken fromreturning adults and
recei ved fron1cre%on only to nmake up shortfalls. Il's stock has
al so been reared but this program has been phased out. Steel head
smolts are planted into various southeast Washington streans. They
are also transferred to the 4 satellite acclimation sites 4 to 6
weeks prior to release.

Water rights total 53,200 gpm from wells. This water right is b=1ld
jointly for used by both WDWand WDOF. Two well fields are in
production: the first consists of 6 wells (27,000 gpm water right)
and the second consists of 3 wells (26,200 gpm water right). A
constant 22,100 gpmis available for use by An additiona
27,000 gpmis used by WDF.

Single pass water is nornally used in rearing units. I'n an

energency it is possible to re-use water through rearing ponds and
adult ponds.
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Current Production Constraints

Hat chery was not designed for evaluation studies and require
handling pre-smolts in rearing ponds. The evaluation study is
driving program at Fresent. Addi tional raceways are needed to
accommodat e taggi ng/ brandi ng prograns.

VWater, supplied through the supplenmental aeration tower to hatchery
building is inadequate. A larger punp is needed to allow al
facilities to be operated at capacity.

Additional water is needed to balance with rearing space.

I ncreased production would be possible in existing facilities given
addi tional water.

Current programis set by mtigation |evels.

Theoretical Production

Theoretical production for steelhead in the 3 large rearing ponds
based on the flow nethod is 279,534 pounds and based on density is
444,960 pounds. For the entire hatchery the theoretical production
I's 468,530 pounds (flow nethod) and 598,076 pounds (density
method). Summary Table 12 |lists only the steelhead poundage,
Average production was 151,930 pounds (does not include 49,329
pounds of resident trout) and the 1987 agency goal was 137,015
pounds of steelhead. The current agency goal Is 116,400 pounds of
steel head.  Approximately 35% to 60% of steel head production at
this facility was transferred to satellite sites in February or
March for final rearing and acclinmation. Theoretical calculations
were conputed as foll ows:

Fl ow Met hod

St eel head: 2.59 X 4,497 gpm X 8" X 3 ponds = 279,534 |bs

Rai nbow: 1.64 X 648.7 gpm X 9.35" X 19 raceways= 188,996 |bs
468,534 |bs

Density Met hod

Steelhead: .03 X 618,000 cu ft x 8" x 3 ponds = 444,960 1bs

Rai nbow: .3 X 2,873 cu ft X 9,35" X 19 raceways = 153,116 1bs
598,076 1bs

Comparison of the 2 theoretical calculations indicates that flow
may be the limting factor in production. This is true only for
the 3 large rearing ponds, as production in raceways rearing

rai nbow trout appear to be limted by space. According to WDW the
3 rearing ponds could rear up to the theoretical flow calculation
with no additional water or pond space. This would total an

addi tional 918, 000 steel head smolts wei ghing 153, 000 pounds wth
exi sting water supply and space.
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Theoretical production based on density is not achievable even wth
sufficient water to balance flow with rearing space. arge rearing
ponds do not permt maxi num | oadi ng based on density.

Theoretical production for the raceways based ?n flow is 189, 000
Bounds and wth density is 153,116 pounds. Al 19 raceways can not

e used for rainbow production as sone are needed to pond fry and
hol d steelhead for marking. Theoretical production in raceways

based on density is about 30% greater than the practical | oading
rate according fo Wow  The raceways are designed to neet
mtigation goals for resident trout. Steelhead to be marked are
held in these' raceways which reduces trout production.

Hat chery Expansi on Capability

The hatchery Is situated on 101.19 acres owned by the COE
y

Aﬂproxinate 35% of the area is currently in use for fish culture.
This includes the WDOF facility also. A large area is available for
expansi on between the state park and hatchery. Snake River water
in unlimted quantities is available, but tenperature, disease, and
other water quality problens elimnate this supply for hatchery

use. Additional well water would be required for an% expansi on.

The anount of additional well water available is unknown.

There is roomto construct additional racemaYs and rearing pond.
No construction costs or production potential is possible unti
potential for water is evaluated. |IT additional water were
supplied to existing rearing ponds production should also be able
to be increased.

The WDW indicated that production should be able to be increased by
an additional 918,000 steel head snmolts weighing 153,000 pounds in
the existing rearing ponds. Additional raceways are needed to hold
mar ked steel head for evaluation studies.
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Cot t onwood Pond Fundi ng Agency:  USFW5

¢ O Lyons Ferry Hatchery _
P.O Box 278 Speci es Reared:  Summer Steel head

St arbuck, Wa. 99359

Manager : Harol d (Butch) Harty
Phone #: (509) 646-3454

| nt roduction

This facility is located on the Gande Ronde River near the town of
Asotin. El evation is 1,290 feet above sea |evel. It is operated
as a satellite of Lyons Ferry thcheri and is used as an inprint
and acclimation pond for wallowa stock sunmmer steelhead in the
Washi ngton portion of the Grande Ronde River. The acclinmation pond
was constructed and be?an operation in 1984 as part of the LSRCP.
The facility is normally operated fromlate February to May with
about . 25 FTE's.

The 1.25 surface acre pond has approximately 380,000 cubic feet of
rearing area. It is in excellent condition.

No adults are collected nor is there any incubation capability at
this facility. Pre-smolt steelhead are transferred in from Lyons
Ferry Hatchery in late February or early March and held until ready
for release in April and May. The pond is not utilized during the
req?inder of the year. Snpblts are volitionally released fromthe
pond.

The water right for fish propagation totals 2,693 gpm from
Cottonwood Creek. An additional 20 gpm of well water is also held
for domestic use. The water right is only good for the period
January 1 to July 1 annually. \Water is delivered by gravity flow
and ranges from 2,693 gpmin March to 1,795 gpmin My. \ater is
used only once throu%h_the pond. \Water tenperature ranges from 43
to 53 degrees fahrenheit for the nonths of ebruar¥ to May. There
is little data on water quality and quantity for the period pond is
not operating. On July 12, 1989 the water tenperature was 60
degrees fahrenheit. It is doubtful that this pond would be usable
during sunmer or winter nonths due to water tenperature and fl ow

constraints.

Current Production Constraints

Production at this pond relies on adequate adult returns and egg
takes fromwallowa Hatchery. \Wen egg shortfalls occur at wallowa
Hat chery it neans a reduction in production. Shortfalls occurred
in 1989. A neans of collecting and holding adults and incubating
eggs to the eyed stage at this site could alleviate shortages which
can be expected to occur occasionally.
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This facility is capable of rearing an additional 200,000 snolts
wei ghi ng 34,000 pounds over existing production. If the goal was
maxi mum production then flow would be the limting factor

Theoretical Production

Theoretical production based on the flow nethod is 50,580 pounds
and with density is 91,200 pounds. Average production was 29,121
pounds and the 1987 a?ency goal was 33,333 pounds. Production

I ncreased each year of this evaluation. Theoretical calculations
were conmputed for steel head as follows:

FIl ow Met hod
2.81 x 2,250 gpm x 8" = 50, 580 1bs

Density Method
.03 x 380,000 cu ft x 8" = 91, 200 1bs

Conparison of the 2 theoretical calculations indicates that flow is
Bro ably the limting factor at this site. Production appears to

e set by managenent objectives. As indicated above this rearing
pond is capable of acclimating an additional 34,000 pounds of

steel head snolts during February to My.

Hat cherv Expansion Capability

The acclimtion pond is situated on 8.71 acres owned by the CCE
The site is considered to be 100% in use and no expansion is
feasible. Even if expansion was possible, there is no known water
suPP!y_for addi tional ponds. Cottonwood Creek does not have
sufficient flow to suppl¥ the existing pond to production capacity.
The potential for water fromwells is unknown.

Al though it would not increase production at this site, an adult
collection and egg incubation facility would alleviate program
shortfalls which will occasionally occur at wallowa Hatchery.
TraPplng and incubation facilities for 300 adults and 500,000 eggs
coul d be devel oped adjacent to diversion structure. Wth the
existing water right, adults could not be collected prior to
January 1 or eggs incubated past the end of June. Adults are
spawned at wallowa hatchery in April and May and should be simlar
at this site. Construction of an adult holding pond, incubation
facilities, and plunbinP the existing water supply would be
required. No additional smolts would be produced, but shortfalls
caused by | ack of eggs fromwallowa Hatchery woul d be prevented.

According to WDW this pond is capable of acclimating an additiona
200, 000 steel head snmolts weighing 34,000 pounds during the spring.
To allow this increase may require expansion of early rearing
facilities at Lyons Ferry Trout Hatchery.
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Tucannon Hatchery Fundi ng Agency: USFW5, WWDW

Route 1, Box 32 . .
Porer oy, WA. 99347 Speci es Reared: Resident Trout

Spring Chinook
Manager : Bill Hubbard
Phone #: (509) 843-1430

| nt roduction

The Tucannon Hatchery is located on the Tucannon River near the
town of Poneroy. Elevation of the site is 2,160 feet above sea
level. The hatchery began operation in 1949 after construction
with state license dollars. |In the early 1980's, the facility was
turned over to the COE to be redevel oped for trout production under
the LSRCP and is now operated as a satellite of Lyons Ferry Tr out
Hat chery. Nearly all production is resident trout with onfly a
smal | ampunt of spring chinook produced. Spring chinook production
is reported on in the WDOF report, Lyons Ferry Hatchery section.

The hatchery is staffed with 2.3 FTE's.

The rearing units are in good condition and consist of 40 troughs,
1 adult holding/rearing pond, 2 collection raceways, 6 circular
onds of 40 foot dianeter, and a 1.25 acre rearing pond. The adult
olding/rearing pond is the only facility used for anadronous fish
(spring chinook) production. e hatchery is designed to produce
41,000 pounds of resident trout and 8,800 pounds of spring chinook.

Adult spring chinook are trapped and spawned here. Eggs are
transferred to Lyons Ferry Sal non Hatchery where they are
fertilized and incubated.” Fry are ponded at Lyons Ferry Sal non
Hatchery and usually in late Novenber of the year follow ng
spawning are transferred back to Tucannon Hatchery for fina
rearing, acclimtion, and release. Spring chinook releases are
credited to and reported by the Lyons Ferry Sal non Hatchery,
operated by VDF.

Trout eggs are shipped in from other WDW hatcheries, incubated, and
reared. This report does not summarize in detail the resident
trout production.

Di sease problens in chinook have included bacterial kidney disease
(BKD) and erythrocytic inclusion body syndrome (EIBS). Trout »- .
had problenms with Ich and IHN

The water right totals 9,203 gpm from 3 sources; the Tucannon R ver
(7,181 gpm), springs (1,122 gpn), and wells (900 gpm.  The adult
hol'di ng/rearing pond used for rear|n? spring chinook utilizes 2,244
gpm and the remaining water is used for trout production. The
spring chinook pond uses single pass water while the trout ponds
can re-use water
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Current Production Constraints

Grcular rearing ponds used for trout are constrained by available
water. The rearing pond shape is not ideal and constrains use at

maxi num density.
Production is fixed by mtigation program

It is suspected that IHN is entering the hatchery in the river
wat er .

Theoretical Production

Theoretical production for the resident trout rearing ponds based
on the flow method is 48,134 pounds and based on density is 134,225
pounds and does not include the spring chinook pond. Average trout
production was about 51,000 pounds and the agency goal was 45,700
pounds.  Theoretical production, average production, and agency goal
for spring chinook is reported on under the Lyons Ferry Sal non

Hat chery section of the WDF report. Theoretical calculations were
conputed for trout as foll ows:

Fl ow Met hod
Rearing Pond:, 1.67 x 2,200 gpmx 9. 35" = 34, 352 1bs
Grcular Ponds: 1.34 x 1,100 gpmx 9.35" X = 13,782 1bs
(6 ponds) 48, 134 1bs
Density Method
Rearing Pond: .03 x 318,920 cu ft x 9.35" = 89, 457 1bs
Grcular Ponds: .3 X 2,660 cu ft x 9.35 x 6 ponds = _44 768 1bs
134,225 1bs

Conparison of the 2 theoretical calculations indicates that flow is
the limting factor in production. The trout programis well

bal anced with current water supply. Trout production is at
capacity based on available flow to ponds.

Hatchery EXpansi on Capability

This hatchery is situated on 31.3 acres owned by the CCE.
Approximately 80% is currently being used for fish culture. The
remaining area is suitable for hatchery expansion. Additiona
wat er woul d be needed for expansion to occur. There should be
additional water available from the Tucannon River. The
availability of a water right is unknown. The potential for
devel oping water from wells is unknown.

| f adequate water supplies are available there is roomto construct
six 10' x 90" raceways. Approximately 170,000 steelhead snolts
wei ghi ng 28,500 pounds could be produced.
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Curl Lake Fundi ng Agency: USFWS

Lyons Ferry Trout Hatchery _
P.O Box 278 Speci es Reared: Sunmer Steelhead

Starbuck, WA. 99359

Manager: Harold Harty
Phone #: (509) 646-3454

| nt roduction

Curl Lake is located on the Tucannon River near the town of
Porreroy. Elevation of the facility is 2,560 feet above sea |evel.
The acclimation facility is technically a satellite of the Lyons
Ferry Trout Hatchery, but is operated by personnel from Tucannon
Hatchery.  Curl Lake was redevel oped under the LSRCP in 1984 as a

steelhead acclimation pond froma pond originally devel oped for
recreational trout fishing. It is still usSed for that purpose

after the steel head smolts mgrate fromthe pond.

The 2.8 surface acre lake is in excellent condition. There are no
adult collection or spawning facilities.

Fish are transferred into Curl_Lake in late February or March from
Lyons Ferry Trout Hatchery. Fish are reared and acclimted until
volitionally rel eased in April or May. During summer nonths the
#akﬁ_ls stocked with catchable trout and used for recreationa

i shing.

The water right totals 2,693 gpm from the Tucannon River. \Vater Is
delivered by gravity flow and there is a constant 4,4?8 gpm
avai | abl e during nonths steelhead are in the |ake. Fow and
tenperature data in Summary Tables only include the February to My
period when steel head are reared.

Current Production Constraints
The present mtigation program for the Tucannon River is setti

n
the production level. Additional pounds could be produced wth
exi sting pond space and flow.

g

If the production goal was to maxim ze pounds then available flow
woul d be the limting factor.

Pond can not be used in winter because it freezes over.

Theoretical Production

Theoretical production based on the flow nmethod is 62,640 gounds
and with density is 168,000 pounds. Average production was 27,07
pounds and the 1987 agency goal was 26,667 pounds. Theoretica
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calcul ations were conputed for steelhead as follows:

FIl ow Met hod
2.90 x 2,700 gpm X 8" = 62,640 lbs

Density Met hod
.03 x 700,000 cu ft x 8" = 168, 000 1lbs

Conparison of the 2 theoretical calculations indicates that flow is
the limting factor in production. As indicated above, the present
mtigation programis setting production levels. This facility
coul d produce additional snolts within the existing pond and flow.
However, the river systemis snmall and the snolt production goal is
about right for it. ~If production was increased then a trapping
facility would be needed to outplant fish.

Production is not possible based on the cal cul ated density nethod
even if sufficient water were available to balance wth pond space.
Large ponds are not as efficient as raceways or small ponds in
utilizing the entire rearing area.

Hatchery EXpansi on Capability

Curl Lake is situated on 6.03 acres owned by the COE. The area is
100% in use. There is no roomto expand production facilities
Additional water is not available from the Tucannon River. The
potential for providing water froma well field is unknown.

No expansion capability was identified by WW
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Dayt on Pond Fundi ng Agency: USFW6

Lyons Ferry Trout Hatchery _
P.0. Box 278 Speci es Reared: Summer Steel head

St arbuck, Wa. 99359

| nt roduction

Dayton Pond is | ocated on the Touchet River in the town of Dayton.

El evation of the pond is 1,616 feet above sea level. The pond
began operation in 1987 under the LSRCP as an inprint and
acclimation facility. It is operated as a satellite of the Lyons

Ferry Trout Hatchery and is staffed with .25 FTE's.

The acclimation facility is in excellent condition and consists of
a .8-acre pond. No adult collection or egg taking facilities are
present.

Summer steel head pre-snolts are transferred in from Lyons Ferry
Trout Hatchery in late February or March. Fish are reared and
acclimated until volitionally release in April and May.

The water right totals 2,693 gpmfromthe Touchet River. The water
right is only good for the period January 1 through May 15. \ater
I'S #ellvered by gravity flow and actual pond use equals the water
right.

Current Production Constraints

The water right currently held does not allow year round rearing

Theoretical Production

Theoretical production based on the flow nethod is 57,240 pounds
and with density is 50,160 pounds. The 1987 production was 26, 294
pounds and the 1987 agency goal was 22,778 pounds. The first year
of releases fromthis pond was 1987. The agency goal has recently
increased to 150,000 to 170,000 smolts (30,000 to 34,000 pounds).
Ihﬁltheoretlcal cal cul ations were conputed for steel head as

ol | ows:

Fl ow Met hod
2.65 x 2,700 gpm x 8" = 57,240 1bs

Density Met hod
.03 x 209,000 cu ft x 8" = 50,160 1bs

Conparison of the 2 theoretical calculations indicates that pond
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space may be the limiting factor in production. ~Production in 1987
was not at capacity. The current agency goal of 34,000 pounds is

considered by WDWto be in balance with pond space to produce high
quality snolts.

Hat chery Expansi on capability

The acclimation pond is situated on 7.13 acres. There is no room
for expansion. There is additional water fromthe Touchet River,
the availability of a water right is not known. The potential for
water fromwells i s not known.

No expansion capability is identified.
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Naches Hat cher Fundi ng Agency: WWDW

3410 South Naches Road _ _ _

Naches, Wa 98937 Speci es Reared: Resident Fish
Summer St eel head

Manager:  Tim Huwe

Phone #: (509) 575-2738

| nt roduction

Naches Hatchery is located in the Yakima River Basin near the town
of Yakima. Elevation of the hatchery is 1,500 feet above sea
level. It is an aging facility in a varying state of disrepair.
This state owned and operated facility first began operation in
1922 and is staffed with 2.2 FTE's.

Most of the facility is in poor condition and in need of major
rehabilitation or replacenent. Only the recently installed punped
wat er supply system and hatchery building are in good condition
The rearing units consist of 3 upper and 5 |ower serial raceways of
varying sizes, 6 internediate raceways, 3 raceways, and separate
serial raceways which are currently not usable. ~ Steel head
production has been confined to the 3 raceways and 6 intermediate
;acerays. Resident fish have been reared in the remaining rearing
acilities.

St eel head make up a small percentage of production and are not
normal |y reared to snolt size at this facility. They are reared to
about 20 fish per pound and then transferred to Nelson Springs
Raceway for final rearing by the Yakima Chapter of Trout Unlimted
YCTU.  Summrer steel head have al so been started for Ringold Trout
ond but are not reared to as large a size. Resident trout are the
primry species reared.

There are no adult anadronous collection or spawning at this

hat chery. Fingerlings or eggs are usually transferred in from
other hatcheries. No snolt releases occurred during this
evaluation. Parasitic, bacterial, and environnental diseases have
caused problenms, but to date no viral diseases have occurred.

Vat er ri%hts dating back to 1949 total 4,223 gpm  The spring
supply (2,423 gpm of water right), originally an excellent water
source has dw ndl ed essentially to nothing due to changes in the
!rr!Patlon system above the hatchery. Vater supplied from the
infiltration trench and sunp nust be punped and ranges from 1, 000
gpmto 1,800 gpm with the highest flow being avail able when Bunping
and Rimrock Reservoirs are releasing water. This is all the water
currently available for fish culture.

Water is re-used extensively on this station. Water is re-used in
t he tandem hatchery troughs and then through all serial raceways.

Raceways also recelve re-used water and the concrete raceway drain
to the 5th serial raceway. In all, water can be used up to 6 tines
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on this station

Current Production Constraints

Avail able water is limiting production at this station. Springs
account for over 50% of the water right and are not supplying any
water. The present delivery systemw |l not allow use of
infiltration trench water in the hatchery buil ding.

Production potential in serial raceways is reduced by use of re-use
wat er .

There are no suitable adult holding facilities.

Kokanee do not do well in this water supply.

Energency use of irrigation water from nearby ditch has brought in
pat hogens in the past.

Theoretical Production

Theoretical production for the entire hatchery based on the flow
method is 31,979 pounds and with density is 67,695 pounds. Average
production for the entire hatchery was 34,104 pounds and the agency
goal was 44,250 pounds.

Theoretical production for raceways rearing steel head (included in
above nunbers) based on flow was 5,485 pounds and with density is
3,005 pounds. Average steel head production was 7,349 pounds and
the 1987 agency goal was 5,250 pounds. Theoretical calculations
were conmputed as follows:

FIl ow Met hod
St eel head:
3 raceways: 1.52 x 390 gpmx 5.23" = 3,100 1bs
6 intermediates: 1.52 x 300 gpmXx 5.23" = 2,385 1lbs
Rai nbow:
3 upper serials: 1.52 x 500 gpm x 8.3" = 6,308 1bs *
5 lower serials: 1.52 x 1,600 gpmx 8.3" = 20,186 1bs =*
31,979 1bs
Density Met hod
St eel head:
3 raceways: .25 x 1,518 cu ft X 5.23"= 1,985 1bs
6 internediates:. 25 X 780 cu ft X 5.23 = 1,020 1bs
Rai nbow
3 upper serials: 3 X 3,480 cu ft x 8.3" = 8,665 1lbs =*
6 |ower serials: 3 X 22,500 cu ft x 8.3"= 56,025 1bs *

67,695 1bs

* Note: UWilizes re-use water. Nornal practice is to reduce
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fi sh lcading's.

Conparison of the 2 theoretical calculations indicates that flow is
probablv the 1imting factor in production. Flow calculations were
conputed with water being re-used up to 3 tines, so water, _.
restraints are even greater than the nunbers above mngd indicate.
Production is at capacity based on avail able fl?mn € agency goa
appears to expect nore production than is capable of occurring from
serial re-use raceways. Average production is well balanced with
avail abl e fl ow.

herv Expansi on Capabilit

The hatchery is situated on 46 acres owned by WW Approxinately
60% of the Tand is in use. The remaining property has severa
acres of flat land suitable for hatchery expansion. Approximtely
800 gpm of additional water should be available from another
Lnfiltration trench. The potential for water fromwells is not
nown.

Construction of a 2 pass system of 10 raceways to replace a
existing rearing units is planned for 1990 by the state. SO
pl anned is construction of an infiltration gallery to supply
addi tional water and a 40,000 cubic foot rearing pond. This

{eplfcenent will allow production to be naintained at current
evel s.

No expansion capability is identified.
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Nel son Springs Raceway Fundi ng Agency: YCTU, WDW
P.0. Box-10342

Yaki ma, WA. 98902 Speci es Reared: Sumrer Steelhead
Manager: Genn R Mller (YCTU)

Ti m Huwe (
Phone #: (509) 697-3468

| nt roduction

Nel son Springs is |ocated adjacent to the N ?hes R ver .
approximately 2 niles upstream from the confluence wth the Yakim

Rver. The site is |eased by the YCTU from the adéacent gol f

course. Elevation of the site is approxinmately 1,200 feet abqve.
sea level. The raceway began operation in 1958 ahd is staffed with

volunteers. Technical assistance is provided by Naches Hatchery
personnel .

The si ng|e |0ng raceway consi sts of V\DOd Side_S and anlrt bott om
and can be divided into separate rearing sections. urmer

steel head are usually transferred in f%ﬁn1yacﬁes Hat chery in
Decenber at about 20 fish per pound. e Tish are reared until

release in April at about 6 fish per pound. Various stocks have

been used at this site including Yaki ma, Ringold, and Skamania. NoO
adults are collected or spawned although a crude trap exists.

The water right totals 3,591 gpm from an unpaned stream and is held
by Yaki ma County. Actual flow neasurenent 1nto the raceway Is not

available but is estimted to average 2,244 gpm Additional spring

water is available on-site and is being considered for use under
t he Yakima/Klickitat Restoration Pl an.

- uct i :

Rearing space is the liniting factor at this site. Sufficient
water I's available to rear additional pounds but there is not the
pond space. \Water tenperature in the spring supply is borderline
(to warm for good snoltification.

Land the raceway is located on is controlled by YCTU by |ease from
land owner. The water right is held by Yakima County.

Theoretical Production

Theoretical production based on the flow_pnethod. is 27,720 pouynd
and based on density is 11,634 pounds. Production avérage£ EH,§48

pounds and the 1987 goal was 16,667 pounds. Theoretica
cal cul ations were conputed for steelhead as follows:
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FI ow Met hod
1.54 x 2,250 gpmx 8* = 27,720 lbs

Density Method

.25 X 5,817 cu ft X 8u 11, 634 1bs

Conparison of the 2 theoretical calculations indicates that pond
space is probably the limting factor in production. The present
producti on goal over crowds fish and should not exceed the
theoretical density cal culation (70,000 smolts) unless additional
space i s provided.

Hatcherv Expansion Capability

The raceway is situated on 1 acre |eased by YCTU.  Approxinately
40% of the area is in use. The remaining area is suitable for
expansion. Additional water is available on site. The water
supplies currently being used could support additional fish
product i on.

This site is currently being studied under the Yakina Restoration
Project. Potential production will be thoroughly evaluated by that
study and pl anning process.

No expansion capability is currently identified.
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Ringold Springs Rearing Pond Funding Agency:  NMFS
Star Route, Box 188 _
Mesa, WA. 99343 Species Reared: Summer steelhead

Manager : Bruce Walters
Phone #: (509) 269-4327

| nt roduction

Ringold Springs Rearing Pond is located on the east bank of the

Col Unbia River approximately 20 nmiles north of Richland. Elevation
of the site is 275 feet above sea level. The rearing pond_was
constructed under the CRFDP and began operation in 1962. The
facility is staffed with 1.3 FTE's.

The rearing facility is in fair condition and consists of a 4.8
?crelearthen pond. There are no spawning or egg incubation
acilities.

Adult steel head are collected at the adjacent WOF facility and
transferred to either Yakima or Chelan Hatcheries for holding and
spawning. Resultant fry are transferred to Colunmbia Basin Hatchery
for the summer and then stocked in Ringold Pond for final _rearing
in Septenber. sSmolts are released the follow ng April. e
Ringold stock originated from Skamani a Hatchery. Diseases of
concern include eye fluke and |Ich which preclude use of the pond
during sunmmer nonths.

Local bass clubs have contributed funds to match py-wB fupds to
construct 4 snall ﬁonds to produce warm water species. Ihey are
not connected to the steel head pond and are not included in this
report. The warm water program has not been successful

Water rights are jointly held with WOF and total 26,929 gpm from
springs. This includes undevel oped water which is not currently
bein% utilized. Water is delivered by gravity flow with an average
1,400 gpm available for use at the WOW facility. The springs are
supplied fromirrigation return water with high flow occurring in
|ate summer_ and low flow in late winter or sPr|ng when denmand is
highest. Extra water is bypassed in the fall but total amount

avail able is used February through April from devel oped source.

Current Production Constraints

Production is limted by amount of water being delivered to the
rearing pond. Additional undevel oped water is available from

exi sting springs but would require punping to supply the pond. The
water right for undeveloped water is jointly held by WOW and WDF

Peak flow from the sprin?s does not coincide with peak pond
| oading. The water supply is irrigation return water and can
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contain chemicals used in farmng.

Ich and eye fluke have been serious problems with |osses occurring
when fish have been reared during summer nonths.

Rearing pond is larger than needed for amount of production
occurring. Predator control is difficult.

Land is owned by the Bureau of Reclamation (BR) and is |eased to
VEMLI Lease expires in 2001, but renewal is not expected to be a
probl em

Theoretical Production

Theoretical production based on the flow method is 29,184 pounds
and with density is 401,520 pounds. Average production was 29,553
pounds and the 1987 agency goal was 30,000 pounds. The average
groducplon was | owered due to an egg shortage in 1984/85.
heoretical calculations were conputed for steelhead as follows:

FI ow Met hod
2.28 x 1,600 gpm x 8" = 29, 184 1bs

Density Method
.03 X 1,673,000 Ccu ft x 8" = 401, 520 1bs

Conparison of the 2 theoretical calculations indicates that flow is
the limting factor in production. The theoretjcal production
based on density is not achievable even if sufficient water was
supplied (It would require 36,000 to 40,000 gpm -~ 80 to 90 cfs).
Large dirt ponds with their non-uniform flow pattern dead water
areas, and plant growth all contribute to reduce production

Average production and the agency goal are nearly equal to the
t heoretical calculation based on flow. If the pond was subdi vi ded
into 3 smaller ponds and additional water was pPOVIded, producticn

could be increased.

Prqguction is currently at capacity based on available flow to
pond.

Hatchery Expansion Capability

The facility is situated on 30 acres owned by BR and leased to WW
Approxi matel'y 12% of the area is in use. Sone of the remaining
land is managed for wildlife. At least 3,591 gpm of spring waier
not be|nP used is available and maybe nore. |t may require punping
fromcollection sites to rearing pond. rLarce quan:cities Of water
are available fromthe Colunmbia River, but is considered a poor
source due to tenperature and potential disease problems. A water

' 65



supply study is needed to determ ne how much spring water is
aval lable. "~ The potential for well water is not known.

Expansi on possibilities include:

Sub- di vi de existing(Pond into 3 ponds.

Add second pass ponds for catchable trout

Add raceways and incubation facilities

Qzone treat ment

Water supply devel opnent

Resi dences, shop, garage, storage, and visitor facility
St andby generat or

SNogkonE

Only the expansion capability for summer steel head has been
identified in Table 13, but the total production increase

(including resident trout) is estinated to be:
1. Summer steel head - 184,000 smolts, 30, 666 pounds

2. Catchable trout - 529,000 fish
3. Fingerling trout - 563,000 fish
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Skamani a Hat chery Fundi ng Agency:  NWFS
MP.O 39L Steelhead Rd.

Washougal , Wa. 98671 Species Reared:  Summer Steelhead
Wnter Steelhead
Manager: Mtch Conbs (Acting) Searun Cutthroat

Phone #: (206) 837-3131

| nt roduction

Skamania Hatchery is located along the North Fork Washougal River
approxi mately . mle upstream fromits confluence wth the
Washougal River and twelve mles east of the town of Washougal

El evation of the hatchery is 110 feet above sea level. The

hat chery was constructed under the CRFDP (Mtchell Act) and began
operation in 1956. It is staffed with 5 FTE's.

The hatchery consists of a full range of facilities for a self
contained operation. The rearing units are in fair condition and
consist of 10 internmediate raceways, 32 standard racemags, 3 adult
hol ding raceways (used for rearing in the spring), and 80 troughs.
The hatchery is Frogranned to rear 600,000 to 700,000 snmolts and
pre-snolts annually. \Waters are stocked fromthe Klickitat to

Kal ama Rivers. Pre-snolts are supplied to Gobar Pond, Al der Creek
Pond and Merwin Net Pens.

Adult sumrer and winter steelhead are collected and spawned.

Searun cutthroat adults returning to the facility are al so spawned,
if insufficient eggs are taken to nmeet the production goal
additional eyed eggs are transferred in from Beaver Creek Hatchery.
Because of the potential fish loss from IHN, the bulk of the eg
take is incubated, hatched, and reared in virus free water unti
June at Vancouver thcheri. Al so, the remaining eggs and fish held
at Skamania Hatchery are kept on virus free VO%eI Creek water as
long as possible. ‘In md June, fingerling fish are transferred
back to Skamania Hatchery to conplete the rearing cycle.

The IHN virus is a constant threat at this station. The virus is
usual ly found in sanples taken from adults at spawning and has
caused nmajor loss in juvenile fish in the past.

The water right totals 11,670 gpmfrom 2 sources, North Fork
Washougal River and Vogel Creek. The Washougal River provides the
majority of water used. Actual flow available for hatchery use
averages 9, 800 g?nland ranges from 6,650 gpm to 11,460 ?pm The
Vogel Creek supply is normally used in the troughs and for part  of
the internedi ate raceways. e standard raceways are all supplied
by the North Fork Washougal River. Silt in the Vogel Creek supply
I's a problem during incubation.

The re-use system includes water from troughs Passing t hr ough adul t
hol di ng raceways. Raceway water is also normally re-used through

the adult hol ding raceways.
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: uct | :

Low summer flow and high water tenperatures |imt production.
Maxi mum production which can be held on station at this tine is
30, 720 pounds based on theoretical flow calcul ations

Wnter ice, wich potentially can block the water supply is a
serious problem Low ionic |levels and high copper content in water
supply may increase stress related problens.

Vogel Creek water, used for incubation and fry rearin? has high
| evel of silt'. A systemto renove silt would be hel pful

Virus free water (Vogel Creek)_can not be used in all internediate
raceways used to start fry. This causes sone fingerlings to be
exposed to river water earlier than desired. Viral infections
(I'HN) have caused najor fish loss in recent years.

Adult steel head are allowed above the river intake and are_ thought
to be the source of IHN problens. A fish barrier and sorting
facility would help to control IHN transm ssion and hatchery/w ld
spawni ng interaction

Adult holding raceways only receive second pass water from trough
or standard raceways. Thi's exposes adults to fish pathogens whic
may be in juvenile fish. First pass water would be better for
adul t holdln%. Adult raceways are only available for juvenile
rearing in the spring.

S
h

Theoretical Pr tion

Theoretical production based on the flow nmethod is 316,615 pounds
and based on den3|t¥ is 157,688 pounds. Average production was
95,978 pounds and the 1987 agency goal was 105,611 pounds. Average
production is reduced because of a |less than normal release in

1985. The flow calculation is based on high flow in the spring and
does not take into account that adult ponds are supPI|ed wth re-
use water. Theoretical calculations were conputed tor steel head as

fol | ows:
Fl ow Met hod
Intermediates: 1.79 X 40 gpmx 3" x 10 ponds = 2,148 1bs
Raceways: 1.79 x 330 gpmx 8" x 32 ponds = 151,219 s
Adul t Ponds: 1.79 x 3,800 gpmx 8" x 3 ponds = 163,248 ibs *
316, 615 1bs

Density Met hod

Internediates: .25 X 216 cu £t X 3" X 10 ponds = 1,620 1lbs
Raceways: 025 x 1,913 cu ft X 8" X 32 ponds= 122,432 1bs

Adult Ponds: .25 X 5,606 cu £t x 8" X 3 ponds = 33,636, 1§ *
, s
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* Note: Supplied with re-use water. Normal hatchery practice
woul d be to reduce fish loading's.

Conparison of the 2 theoretical calculations seens to indicate that
Bond space is I|n1t|n? factor in production. This is msleading
ecause in the sumer/fall when low flow and hlgh t enperature
occurs, production is limted by flow to only 30,720 pounds (960
pounds Fer raceway). It is this sumer l[imtation that is
controlling the production level. Only 200 gpm can be supplied to
each standard raceway during this period and adult holding raceways
are not available for juvenile rearing.

Production based on theoretical flow is not achievable for reason
i ndi cated above. Also, the flow calculation unrealistically shows
a greater production fromthe 3 adult raceways (with 16,818 cubic
feet of rearing space) than fromthe 32 standard raceways (wth
61,216 cubic feet of rearing space).

Production based on density is also not achievable. As indicated
above, pounds of fish which can be held in sumer and fall nonths
is limting. Adult raceways are unavailable for juvenile rearing
at this tine. The density calculation gives 122,432 pounds for the
standard raceways and should be achievable in an average or better
wat er year

Hatchery Expansi on Capability

The haIchery IS situated on about 40 acres owned by WW

Approxi mately 15% of the land is being utilized. ‘Topography of
most of the remaining land is unsuitable for fish culture. No.
addi tional surface water is available for expansion. Only limted
wel | water is thought to be present.

Production could be expanded Ey constructing 5 new 10' x 100’
raceways. These raceways would be supplied by punﬁlng second pass
water fromthe north bank of standard raceways. The water should
be aerated between uses. An additional 90,000 steel head smolts
wei ghi ng 15, 000 pounds coul d be produced.
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Turtl e Rock Fundi ng Agency: Chelan County PUD#1

¢ O Chelan Hatchery _
HCR Box 52 Speci es Reared:  Summer Steel head

Chel an, V. 98816

Manager:  John Penny
Phone #: (509) 682-5514

| nt roduction

The Turtle Rock facility has recently been closed and steel head
production fromhere has been transferred to the new East Bank

Hat chery beginning with the 1990 snolt release. Production of
approxi mately 200,000 steelhead snolts mE|?h|ng 33,333 pounds coul d
be maintained at Turtle Rock if a source of operational funding
becane avail abl e.

Turtle Rock is |ocated on an Island in the Colunbia R ver near the
town of Wenatchee. Elevation of the facility is 700 feet above sea
level. The WDW operated 1 of 4 rearing ponds that were redevel oped
froma spawning channel in the early 1970's.  The WDF operate the
other 3 ponds. Only the WOW pond i's summarized in this report. A
sem -natural rearing pond producing snallnmouth bass is_also |ocated
at this facility but is not included in this report. This facility
was staffed with 1 FTE

The rearing pond is in good condition. The pond operated by WW is
the first in the series of 4 ponds. Wth the Eastbank Hatchery on
line, this potentially frees up this facility for other uses.

Adults are not collected or spawned at this facility. Fi ngerlings
were usually transferred in during November and reared unti

rel ease the following April or May. Releases were normally made
into the Wenatchee and Entiat Rivers. Skamania, Ringold, and Wlls
stocks have been reared. Wells is currently the preferred stock
IHN and Ich have caused problens in the past.

The water right totals 3,591 gpmfromthe Colunbia River. A
constant 3,366 gpm of punped water can be supplied to the pond.

rrent Pr tion nstrai nt

H gh summer tenperatures and a nultitude of disease organisns in
the Colunmbia River water prevent year round rearing.

Stickl eback and other small fish enter with water supply. Slotted
plate screens plug easily. [IHN Ich, and columaris have caused
fish |oss.

Adul ts can not be held because of high sumer/fall water
temperatures. Egg shortages have occurred in the past.
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The facility is owned by Chelan County PUD #1 and is operated by
both WDW and WDF.  Change of use at this site would need to be
negotiated with Chel an County PUD #1.

The island | ocation makes access inconvenient.

Theoretical Production

Theoretical production based on the flow nmethod is 59,242 pounds
and based on den3|t% is 6,960 pounds. Average production was
23,189 pounds and the 1987 agency goal was 33,333 pounds.
Theoretical calculations were conputed for steel head as follows:

FIl ow Met hod
2.2 X 3,366 gpm x 8" = 59, 242 1bs

Density Method

.03 x 29,000 cu ft x 8" 6, 960 1bs

Conpari son between the 2 theoretical calculations would seem to

i ndi cate that pond space is the limting factor in production.
This is msleading since this pond is a cross between a rearing
pond and raceway. The density index used in the above calcul ation
Is for a large rearing pond (.03 index). [If the raceway index
(.25) i s used, production based on density increases to 58, 000
pounds and would be in balance with flow. A density index of .14
IS required to nmeet the agency goal of 33,333 pounds. Since this
facility is a cross between a raceway and |arge pond, production
potential probably lies between the two den5|ty_|nd|ces listed
above. The WDW considers the production goal |isted above to be
appropriate for this pond.

Hatchery EXpansi on capability

The rearing pond is situated on an island owned by Chelan County
PUD #1. Approxinmately 10% of the land is in use. The |ower 1/3 of
Turtle Rock Island is suitable for expansion. Punmped water from
the Columbia River is available in large quantities. The potentia
for water fromwells is unknown.

Since the production fromthis facility has been noved to the new
Eastbank Hatchery it has freed up this facility for other uses.
The facility is currently not being utilized. ~Production of
approxi mately 200,000 snolts weighing 33,333 pounds could be
nain}aéped if a source of operation and maintenance funds becones
avai | abl e.
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Vancouver Hatchery _ Fundi ng Agency: \DW NMFS
12208 SE. Evergreen H ghway

Vancouver, Wa. 98684 Species Reared: Summer Steelhead
_ Wnter steelhead
Manager : Ri ck stilwater Resi dent Trout

Phone #: (206) 892- 2581

| nt roducti on

Vancouver Hatchery is |ocated |ong the Colunbia R ver near the town
of Vancouver. Elevation of the facility is 100 feet above sea
level. The hatchery was constructed in the late 1930's on what at
that time was an excellent spring water source. A conbination of
devel opnent and drought has left the station short of water. The
hatchery is staffed wth 3 FTE s.

The facility is in fair condition and consists of 4 raceways, 12
circular ponds, an upper earth pond, east earth pond, west earth
pond, rearing lake, old raceway, and 96 troughs. The rearing |ake
I's used to rear steelhead. @ The remmining rearing units are minly
used for resident trout. There is anple rearing space at this
facility, but at present production is limted by water supply.

Adult steel head are not collected or spawned here. FEggs are
transferred in and incubated nainly from Skamania HatcChery.

Steel head fry are transferred back to Skamania, hopefully after the
threat frominporting IHN in the river water is past. Some fry are
retained, reared to snolt size, and planted into several streans.
Steel head production accounts for about 40% of total pounds
produced. Producti on nunbers and pounds in Summary Tabl es include
only steel head production.

Water rights total 3,927 gpmfrom 1 well and springs. \Water

avail abl e for hatchery use averages 1,580 gpm and ranges from 1, 300
gpmto 1,830 gom As indicated above, urban devel opnent in the
area has reduced the ambunt of spring water in recent years. A new
deeP_meII is currently under devel opnent and if sufficient good
quality water is found a second well is planned.

Water is re-used extensively at this station. Hatchery troughs are
in tandem then water is delivered to earth ponds, and then to
raceways. \Water from upper earthen pond flows to | ower earthen
pond and finally to raceways. \ater fromrearing |ake can be used
In raceways also. Water can also be recirculated by punping up to
300 gpm from hatchery outfall back to earthen ponds.

Current Production Constraints

VWater supply is limting production. Springs which fornmerly
supplied 4,488 gpm or nore have dwindled to |ess than 1,346 gpm
The water delivery system does not provide for second-pass use of
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12 circul ar ponds:
4 raceways:
ol d raceway:
Brown Trout
upper pond:
east pond:
West pond: ***
St eel head
rearing | ake:

* %

Third pass wat
Note that West
cal cul ation

* %%

* Second pass water supP
supplied to these _
used in theoretical

use of water supplies.
raceway system would allow nore efficient use of scarce water.

_ average production, |
pounds is shown bel ow for the steel head pond only and the entire

St eel head

only

20, 720
67, 680
29, 899
25, 700

| bs
| bs
| bs
| bs

1.67 X 680 gpm X 4"

1.67 X 1,000

gpm X 4"

1.67 X 300 gpm X 4"

1.67 X 600 gp
1.67 X 300 gpm X 10"

2.59 X 1,000 gpm X 8"

.3 X
.3 X
3 X

.03 X
.03
.03

er

Pond was not

31,356 cu ft
5,464 cu ft
2,216 cu ft
1

1,340 cu ft x IO
X 7,800 cu ft X
X 9,000 cu ft x

.03 X 282,000 cu ft X 8"
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m X 10"

and agency

X 4"
X 4"
X 4"

10"
10"

lied to these ponds.
ponds.

A 2-pass

oal in

Hat chery
Tot al
48,976 |bs
122,965 |bs
72,399 |bs
64,033 Ibs

cal cul ations were conputed as follows:

4,542 | bs

6,680 |bhs *

2,004 |lbs **
10, 020 | bs

5,010 I bs **
20,720 |bs
48,976 |Dbs
37,627 | bs
6, 557 | bs
2,659 |bs
3,402 |bs
2,700 | bs
2,340 | bs
67. 680 |bs
122, 965 | bs

flow



Conpari son of the 2 theoretical calculations indicate that
production is limted by available water supplies. Average
production exceeds theoretical production based on flow

Al t hough production could be increased with additional water, it is
not possible to equal the theoretical density calculation. The

| arge rearing | ake has a natural shape and broad width in relation
to I1ts length creating uneven flow patterns which reduces
production potential. The hatchery should be considered at
capacity based on available flow

Hat chery Expansi on Capability

The hatchery is situated on 42 acres owned by WOW  Approxi matel y
40% of the land is being used. The renaining Froperty IS not
suitable for expansion. There is no additional suitable surface
water available. Water fromdeep wells (800" to 900° deep) nay be
avai |l abl e. One well is currently being devel oped.

Hat chery expansi on of 100,000 steel head snolts weighing 16, 666
pounds and 500,000 fingerlings for transfer is possible. |t would
require replacing the circular ponds with 9 standard raceways, 10
intermedi ate raceways, 2 deep wells, standby generator, alarm
system DIBIHQ, aeration, etc. |t is expected that the 2 deep
well's may be able'to supply up to 2,000 gpm of water. In addition
to the steel head production |isted above, the resident trout
program currently produced in the circular ponds would also be

mai nt ai ned.

Paci fic Power and Light provided funding to construct four concrete
raceways to produce trout for Swft Reservoir 3 years ago.
Production in these raceways is to nove to the new Lew s River
Hatchery in 1991. These ponds should also be available for other
uses after that date.
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Wells Trout Hatchery Fundi ng Agency: Douglas County PUD
Box 2, Azwell Route BR (5 year program

Pat eros, Wa. 98846 )

Species Reared:  Summer Steel head
Manager:  Steve Ml ler Resi dent Trout
Phone #  (509) 923-2471

| nt roduction

Wells Trout Hatchery is located along the Colunbia R ver near Wl
Dam Elevation of the facility is 750 feet above sea level. This
facility was constructed in 1967, is shared wth WDF, and rears
chinook and steel head. This section of the report only presents
information on facilities utilized by WOW for steel head production
The salnon rearing facilities are summarized in the WDF report.
The WOW facility Is staffed with 4 FTE s

S

The rearing programis primarily funded by Douglas County PUD who
owns the facility. The BR has funded inprovenents and is currently
responsi ble for 25% of operations under a 5 year program to enhance
thede%?ogan River steelhead fishery. Residént trout are also
produced.

The original facility consisted of a 6,000 foot |ong spawning
channel and a 5 acre rearing pond Wth appropriate support
structures.  The spawni ng channel concept has now been abandoned as
has the 5 acre pond. The 5 acre pond was sub-divided and now
consists of 4 rearing ponds of various sizes. There are also 6 old
raceways and 4 new ones used for rearing. The other facilities,
adult raceway, portable raceways and internmediate raceway are not
normal |y used for juvenile rearing.

Adult steelhead are collected fromthe Wells Dam | adder to provide
a mx of hatchery and wild broodstock. This faC|I|tK routinely
supplies eggs to other hatcheries. Fingerlings are held in
raceways and supplied with well water throughout the summer and
fall. ~Fish are then transferred to rearing ponds supplied wth
river water in Novenber for final rearing. mol ts are produced at
| ow density in the rearing ponds and are collected and transported
to release sites on the Methow and Ckanogan Rivers

No water rights have been identified.

Vater for the facility is supglied from 13 wells (13,000 qpm
punped) and Col unbia River (10,772 gpm gravity flow. I1_Is
shared with WDF and not all is available for use by Wow  The
rearing ponds are usually supplied wth 1,500 gpm river water and
raceways with 450 gpm wel| water each. The wefl water is used to
start fish and for rearing through the sumer. Veélls 1, 2, and 3
are used to supply the hatchery building. Final rearing is done on
river water (Novenber through May). River water is only supplied
to the large rearing ponds.
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Water can be re-used at this station. Raceway water is re-used
through the adult raceway. Second-pass well water is available to
rearing ponds. \Water from upper raceways can be re-used through

| ower raceways, but is not normally done.

Current Production Constraints

Wat er being supplied (1,500 gpm per pond) to the rearing ponds is
limting production.

River water can not be used during sumer/fall nonths. \arm water
tenperatures and various di seases woul d be serious problens if
river water were used then.

The WDW and WDF prograns occasionally are in conpetition for well
wat er .

Production is set by mtigation agreement wth Douglas County PUD
Any changes in production programs would need to be negoti at ed.

Theoreti cal Production

Theoretical production is shown bel ow for the 4 steel head ponds and
for the entire hatcherg (includes resident trout). Average
hat chery production and agency goal is shown also.

St eel head Hat chery

Only Tot al
BeAyi Mt Retihod 141,087 |bs 157,562 | bs
Aver age Production 287,932 | bs* 303,783 |bs
1987 Agency Goal 87, 777 91,850 Ib
112,000 | bs* 115, 000 Ibs

* Note that steel head residuals used to stock the Methow
River are included (10,830 pounds) and al so the agency goa
(12,000 pounds). Residuals are utilized simlarly to a
resident trout program

Theoretical calculations were conputed as foll ows:

Fl ow Met hod
St eel head *
old raceways: 1.62 X 450 gpm X 3.85" X 3 ponds = 8,420 I|bs
newr r agepeyas: 2,63 X 4580Qpogpk R.87"xX4 ponds = 11,227 1bs
_ ponds = 121, 440 1lbs =*
Resi dual Steel head
old raceways: 1.62 x 450 gpm X 8" X 2 ponds = 11,664 1bs
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Tr out
new raceways: 1.62 x 450 gpmx 6.6" x 1 pond =_4,811 1bs
157,562 1bs

Density Met hod
St eel head *

old raceways: . 25 x 2,338 cu ft X 3.85" x 3 ponds= 6, 750 1lbs
new raceways: . 25 X 2,281 cu ft X 3.85" x 4 ponds= 8,782 lbs
4 rearing ponds: .03 X 1,135,000 cu ft x 8" = 272,400 1bs =*

Resi dual St eel head

old raceways: . 3 x 2,338 -cu ft x 8" x 2 ponds = 11,222 1bs

Tr out
new raceway: .3 x 2,338 cu ft x 6.6" x 1 pond = __4.629 1bs
303, 783 1bs

* Only the 4 rearing ponds are used to produce smolts.

CbnEarison of the 2 theoretical calculations indicates that flowis
probably the limting factor in production. This flow limtation
Is entirely located in the four steelhead rearing ponds.

Production in the raceways appears to be limted by space. Al of
the production potential based on density is in the 4 large rearing
ponds.  They coul d probably ﬁroduce additional snolts if supplied
with greater flow, however this would require additional starting
contalners, raceways, and possibly nmore well water to produce the
fingerlings for stocking rearing ponds at higher densities.

Al t hough production can be increased by providing additional flow,
it would be unrealistic to expect it to approach the theoretica
density calculation. As indicated in prior sections of this report
| arge ponds do not utilize space as efficiently as raceways.

The agency goal of 100,000 pounds of steelhead and 12,000 pounds of

residual steelhead (used as catchable trout) is well balanced to
the raceway space and flow according to VWW

Hat cher y Expansi on Capability

The hatchery is situated on |and owned by Douglas County PUD

There is no room for expansion on the existing site. Land is

avai |l abl e on Carpenter Island for expansion. Additional well water

may be available in the forebay are and river water is present in
#a{Pe qu%$t|ty al though it can not be used during summer and early
all" nonths.

No expansion capability is identified.
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Yaki ma Trout Hatchery Fundi ng Agency: WDW Yakima |ndian
2306 S. 16th Avenue Nat i on

Yaki ma, Wa. 98903 _ _
Speci es Reared: Resident Trout

Manager: Jim Lee St eel head
Phone # (509) 575-2737

| nt roducti on

The Yakima Hatchery is located near the town of Yakina, adjacent to
the Airport. Elevation of the facility if 1,060 feet above sea
level. This hatchery is currently operated cooperatively with the
Yakima Indian Nation (YIN). The trout program is state funded
whil e steel head and some trout are reared under funding from YN
Fingerling trout were also produced under agreement (which ended in
1989) with Douglas County PUD. Resident trout make up the majority
of production. This facility is staffed with 2 FTE s.

This facility is in poor to fair condition. The 10 circul ar ponds
are in poor condition with 4 unusable. There are also 10 |lower and
10 upper raceways in fair condition. The water supply has dw ndled
over the years and is of poor quality during sumer nonths. The
hatchery borders on the Yakinma Airport and may eventually have to
be closed due to airport expansion.

Adult steelhead are collected off-site and transported to this
facility for spawning. Resident trout are inported as eggs or
fingerlings from other hatcheries. Steelhead are reared for
release in the Yakima Basin. Bacterial and parasitic diseases
along wth environnental problenms make this hatchery difficult to
manage.

VWater rights total 9,876 gpm from 3 sources. Wde Hollow Creek
(water right of 1,346 gpnm provides no water to hatchery because
pipeline is not usable. Spring Creek (water_ right of 7,630 gpm
provides nmajority of the hatchernﬂsupp[y. The third source Is a
well (water right of 900 gpm. ter i's re-used in troughs and
raceways. A recirculation systemis present but currently is not
in use.

Current Production Constraints

Avail able water is limting production. Wde Hollow Creek water is
too warmin sunmer and contains pathogens. Spring water supplies
have dwi ndl ed and are not plunbed to raceways. \Water quality is
affected by agricultural practices. Well and spring water are both
too warm for optinum snoltification

Most circular ponds are in very poor condition with 4 unusable.
I ntake screen does not renove |arval stages of outside fish
speci es.
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There are no suitable facilities for adult collection, holding, or

spawni ng.

Vibration fromair traffic has caused ?reen egg losses in past.
Ai rport expansion could affect site's future.

Theoretical Production

Theoretical production, average production, and 1987 agency goal
listed bel ow

St eel head Hat chery
Only Tot al
Theoreti cal Benwi Mpt Method 25,128 |b 43,728 |bs
Aver age Production 74,176 |bs 125,676 |bs
1987 Agency Coal 3,619 52,225 |bs
17,417 1bs 74,865 |bs

Theoretical calculations were conputed as follows:

FI ow Met hod
16 appeul ar ponds: 11586 X 600 gpm X 8" = 6,528 |b
10 | ower raceways: 1.55 X 1,500 gpm X 8" = 18, 600 | bs
raceways: X 1,500 gpm X 8" 18, 600 |Dbs
43,728 |bs

Density Method
tDrcular ponds: .25 X 2,098 cu ft X 8" X 6 ponds= = 25,176 |bs

10 Upper raceways: .25 X 24,500 cu ft X 8" 49, 000 |bs
raceways: ‘ X 25,750 cu ft X 8" = 51,500 |bs
125,676 |bs

* WDWindicate that these ponds can be utilized for either
steel head or resident trout. Poundages calcul ated for
t hese ponds have been used in Summary Table 12.

Conparison of the 2 theoretical calculations indicates that flow is

probably the limting factor in production. Production has
exceeded theoretical flow calculation because of program

successi on.

The theoretical flow production |isted above is for the April/M
period. July/August production is constrained to 8 000 pounds o
inch fish based on flow and tenperature
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Hat chery Expansi on Capability

This facility is situated on 7 acres owned by WDW  The site is
1009?|Q use with no roomto expand. No additional water is
avai | abl e.

If the existing raceways and circular ponds were replaced with 2
rearing ponds, production could be increased by 30,000 pounds, but
due to water quality constraints anadronous fish production is not
recommended.

No expansion capability is identified.
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Summary Table 1. List O Hatcheries, Staffing Levels, And
Qperation And Maintenance Costs For Al Hatcheries Operated By The
Vashi nPt on Departnent O WIdlife Wich Produce Anadronous Fish In
The Colunmbia River Basin.

Staffing Qperation and M ntenance Costs

Hat chery in FTE s 1985 1986 1987
Beaver Creek 7.3 239, 302 211, 620 219, 634
Chel an PUD 3.2 146, 758 137, 761 144, 370
Cot t onwood Pond 0.25

Cowl itz Trout 6.0 359, 601 380, 396 377,942
Curl Lake

Dagt on Pond 0. 25

Gobar Pond 0.25 8, 000 8, 000 8, 000
Lyons Ferry 6.5 630, 598 629, 701 711, 372
Naches 2.2 84, 700 89, 174 96, 648
Nel son Springs 4,000 4,000 4,000
Ri ngol d Trout 1.3 51, 803 52, 007 63, 739
Skamani a 5.0 200, 868 186, 985 229, 947
Tucannon 2.3 84, 641 132, 347 124, 672
Turtl e Rock 1.0 27,231 26, 056 33, 970
Vancouver 3.0 110, 256 115, 023 143, 061
Vel ls Trout 4.0 133,432 132, 305 139, 065
Yaki ma Trout 2.0 97, 000 102, 000 107, 000
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Summary Table 2. Initial Year Hatche_r?/_ perat ed, Land Avail abl e,
Percent In Use, And Ownership For Facilities Operated By The
Washi nPt on Departnent O WIldlife Wich Produce Anadronous Fish In

The Col unmbia River Basin.
[nitral Year Land Avall abl e Land
Hat chery of Qperation Acres %in Use  Oanership
Beaver Creek 1957 44 20% VDWW
Chel an PUD 1965 éi g’ll (ijs Vel | 80% Chel an County PUD #
Cot t onwood Pond 1984 8.71 100% CCE
Cow itz Trout 1967 600 20% Gty of Taconm
Curl Lake 1984 6. 03 100% CCE
Dayt on Pond 1987 7.13 CCE
Gobar Pond 1975 8 100% Weyer hauser Cor p.
Lyons Ferry 1982 101. 19 35% COE
Naches 1922 46 60% sl
Nel son Springs 1958 1 40% Sunt i de Corp.
Ri ngol d Trout 1962 30 12% US Bureau of Rec.
Skamani a 1956 40 15% VWDW
Tucannon 1949 31.3 80% CCE
Turtl e Rock 1970's  Snal |l |sland 10% Chel an County PUD #l
Vancouver 1930's 42 40% VDWW
Vel ls Trout 1967 Dougl as County PUD
Yaki ma Trout 1935 7 100% \W\DW
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Sumnary Table 3.

Wildlife Which Produce Anadromous Fish
Feet And Volunes Are Given

In Cubic Feet.

In The Columbia River Basin.

Width,

List OF The Existing Rearing Facilities For Each Hatchery Operated By The Washington Department OFf
Figures For Length,

And Depth Are Listed In

Rearing Unit Dimension unit No. of Total Construction Rearing Units
Hatchery Unit Length Width Depth volume Units Volume Material Age Condition Comments
Beaver Creek
Buckets 320 Plastic 8 Fair Used in troughs
Circular Tanks 16 5 1,000 2 2,000 Fiberglass Good Not set up
Earth Rearing Pond 217,800 217,800 Earth 10 Good One surface acre
Heath Type Incubators 4 Fiberglass 24 Fair Add on system
Holding Raceways 96.5 11.8 3.7 4,327 2 8,654 Concrete 32 Fair Holding & rearing
Intermediate Raceways 27.5 3.8 2. 209 10 2,090 Concrete 32 Fair
Lower Adult Trap 126 126 Concrete/Wood 32 Fair Adult trap only
Production Raceways 79.5 9.8 2.2 1,636 20 16,360 Concrete 32 Fair
Smolt Trap 43.8 4.58 2. 532 2 1,064 Concrete 10 Good Smolt trap
Troughs 16.4 1 0.5 8 40 8 Concrete 32 Fair 6 baskets/ trough
Troughs 4.5 1.2 1 5 20 104 Fiberglass 20 Fair Portable set up
Upper Adult Trap 138 138 Concrete/Wood 32 Fair Adult trap only
Chelan PUD
Adult Raceway 72 10 5 3,600 3,600 Concrete 24 Good Re-use water only
Intermediate Raceways 28 3.8 2 214 8 1,712 Concrete 24 Good Located indoors
Shallow Troughs 14.3 1 0.5 7 80 576 Concrete 24 Good In tandem
Standard Raceways 89 9.7 2.7 2,308 16 36,928 Concrete 24 Good 2 batteries of 8
Vinyl Lined Portables 80 8 2.6 1,651 2 3,302 Vinyl/steel 4 Good Located indoors
Cottonwood Pond
1.25 Acre Earth Pond 380,000 1 380,000 Earth/concrete 5 Excellent
Cowlitz Trout
"A" Series Raceways 87.8 20 3 5,270 8 42,160 Concrete 22 Fair
"B" Series Raceways 87.8 20 3 5,270 8 42,160 Concrete 22 Fair
"C" Series Raceways 87.8 20 3 5,270 8 42,160 Concrete 22 Fair Riv. water/Ist pass
"F" Series Raceways 88.3 9.8 2.7 2,388 6 14,328 Concrete 22 Fair 1st pass well water
5 Acre Ponds 1,450 160 7 1,624,000 4 6,496,000 Earth 22 Fair
Adult Raceways 158.8 10 5 7,940 3 23,820 Concrete 22 Fair Not for rearing
Buckets Plastic 8 Fair Used for culling
Smolt Trap 49.7 10 2.7 1,343 2 2,686 Concrete 22 Fair Not used to rear
Troughs 14.4 1 0.5 7 104 750 Concrete 22 Fair
Curl Lake
2.8 Acre Pond 700,000 1 700,000 Earth 5 Good Imprint pond only
Dayton Pond
.8 Acre Pond 209,000 1 209,000 Asphalt 3 Very good
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Summary Table 3.

Continued

Rearing Unit Dimension unit No. of Total Construction Rearing Units
Hatchery Unit Length Width Depth Volume  Units Volume Material Age Condition Comments
Gobar Pond
Rearing Pond 450 90 6 243,000 1 243,000 Earth Fair
Smolt Trap 40 9 3 1,080 1 1,080 Concrete 15 Fair
Lyons Ferry
2 Acre Earth Ponds 1,100 78 7.2 618,000 3 1,854,000 Earth/concrete 7 Good Bottom paved/side
Adult Raceways 84.4 10 5 4,221 3 12,663 Concrete 7 Good
Buckets 192 Plastic 7 Good Used for incubation
Intermediate Raceways 27.6 3.8 2 211 4 844 Concrete 7 Good Used for incubation
Production Raceways 88.5 9.7 3.3 2,873 19 54,587 Concrete 7 Good
Troughs 14.4 1 0.5 7 88 634 Concrete 7 Good
Naches
Intermediate raceways 28 3.5 1.3 130 6 780 Concrete 50 Fair
Lower Serial Raceways 150 15 2 4,500 5 22,500 Rock wall/dirt 68 Poor Considered one unit
Raceways 37 8 1.7 506 3 1,518 Concrete 50 Fair
Raceways 150 15 2 4,500 3 13,500 Rock wall/dirt 68 Poor Not usable
Troughs 14.4 1 0.5 7 48 346 Concrete 41 Fair
Upper Serial Raceways 58 10 2 1,160 3 3,480 Rock wall/dirt 68 Poor Considered one unit
Nelson Springs Raceway
Raceway 198 9.2 3.2 5,817 1 5,817 Wood and dirt Fair
Ringold Trout
4.8 Acre Rearing Pond 1,673,000 1 1,673,000 Earth 27 Fair Inefficient pond
Skamania
Adult Holding Raceways 130.5 12 3.6 5,606 3 16,818 Concrete 33 Fair Used also for rearing
Buckets, 2.5 Gallon 200 Plastic 6 Fair Not always used
Intermediates 27 4 216 10 2,160 Concrete 33 Fair
Smolt Trap 12 8.8 .2 230 1 230 Concrete 33 Fair Short term holding
Standard Raceways 76.5 10 2.5 1,913 32 61,216 Concrete 33 Fair
Troughs 14.4 1 - 8 80 624 Concrete 33 God
Tucannon
1.25 Acre Pond 318,920 1 318,920 Earth 21 Fair
40 Foot Circular Pond 40 2.2 2,660 6 15,960 Concrete 40 Good Resurfaced in 1984-85
Adult Holding/Rear Pd 115 15 4.4 7,611 1 7,611 Concrete Good Used by WDF-5 cfs riv
Collection Raceway 88 9.7 2.8 2,428 2 4,856 Concrete 6 Good Also used for rearing
Troughs 14.4 1 0.5 8 40 320 Concrete 40 Good Troughs are in tandem
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Summary Table 3. Continued

Rearing Unit Dimension unit No. of Total Construction Rearing Units
Hatchery Unit Length Width Depth Volume Units Volume Material Age Condition Comnents
Turtle Rock
Spawning Chan. Section 200 36.2 4 29,000 4 116,000 Concr./gravel 14 Good WDW uses 1 section
Vancouver
40 Foot Circular Ponds 40 2.1 2,613 12 31,356 Concrete 50 Fair Restricted by water
East Earth Pond 65 40 3 7,800 1 7,800 Earth 50 Fair Re-use water/upper pd
Old Raceway 83 10 2.67 2,216 1 2,216 Concrete 50 Fair Re-use water
Raceways 69.5 9.8 2 1,366 4 5,464 Concrete 16 Fair Re-use water from pds
Rearing Lake 210 150 8 282,000 1 282,000 Earth/Concrete 41 Fair
plus 150 50 4
Smolt Trap 112 9.6 2.5 2,682 1 2,682 Wood side 14 Fair Not used for rearing
Troughs 14.4 1 0. 7 96 691 Concrete 36 Fair Operate 56 at 1 time
Upper Earth Pond 84 54 2. 11,340 1 11,340 Earth 50 Fair
West Earth Pond 75 40 3 9,000 1 9,000 Earth 50 Poor Not in use
Wel ls Trout
Adult Raceway 46.3 10 5.7 2,664 1 2,664 Concrete 22  Good Not used for rearing
Incubators 160 Fiberglass 22 Fair 20 stacks/8 trays each
Intermediate Raceway 30.4 4 1.7 203 1 203 Aluminum Good Inside building
New Raceways 89.2 9.6 2.7 2,281 4 9,124 Concrete 3 Good
Old Raceways 89.2 9. 2.7 2,338 6 14,028 Concrete 22 Good
Portable Raceways 79.2 8 2.7 1,686 8 13,488 Vinyl lined 4  Fair Used only for marking
Rearing Pond #1 440 100 5 220,000 1 220,000 Earth/liner 22 Fair Ponds 1-4 once 1 pond
Rearing Pond #2 667 120 5 400,000 1 400,000 Earth/liner 22 Good Ponds 1-4 once 1 pond
Rearing Pond #3 520 100 5 260,000 1 260,000 Earth/liner 22 Good Ponds 1-4 once 1 pond
Rearing Pond #4 464 110 5 255,000 1 255,000 Earth/liner 22 Good Ponds 1-4 once 1 pond
Rearing Pd 1-3 Trap 43.3 6 4 1,040 1 1,040 Concrete 22  Fair Not used for rearing
Rearing Pond #4 Trap 40 6 4 960 1 960 Concrete 3 Fair Not used for rearing
Shallow Troughs 14.4 0.5 7 42 302 Concrete 22 Fair Some spauling
Yakima
40 Foot Circulars 40 1.7 2,098 10 20,980 51 Poor 4 are unusable
Lower Raceways 103. 10 2.5 2,575 10 25,750 51 Fair
Troughs 14.4 0.5 7 84 605 Concrete 51 Fair
Troughs 14.4 0.5 7 10 72 Aluminum 51 Fair
Upper Raceways 98 10 2.5 2,450 10 24,500 51 Fair

* Note:

to tenths of feet in Length, width, and depth columns.
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Rearing unit volumes above do not always add up correctly due to rounding errors when converting in
Volumes provided by agencies have been used.
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Summary Table 4.
Operated By The Washington Department Of W/l dlife Which Rearing Anadromous Fish

Water Right

In The Columbia River Basin.

Information And Water Available Which Delivery System Can Supply For Use At Each Hatchery

All Flows

Are Given In Gallons Per Minute (GPM).
Hatchery Water Water Water Available in GPM During Year
Permit # Source Date Right GPM Low flow High Flow Average Flow Comments
Beaver Creek
3349 2 Wells 12/10/57 1,650 380 450 448 Fish rearing & domestic
7419 Beaver Creek 12/16/55 8,977 45 8,977 5,835 Mid November to mid May
9453 Elochoman River 12/03/64 898 Fish Propagation
7419 Elochoman River 12/16/55 4,488 5,386 5,386 5,386 Mid May to mid November
Total 16,013 5,811 14,813 11,669
Chelan PUD
S4 26814A Columbia River 06/11/80 7,181 Fish Propagation
Spring 400 600 500 Fish Propagation
G3 21143 Well 05/11/73 7,181 2,500 2,500 2,500 Fish Propagation
66419 Wel 1s 09/11/63 450 Fish Prop. & Domestic
Total 14,812 2,900 3,100 3,000
Cottonwood Pond
§3-27704C Cottonwood Creek 12/01/83 2,693 1,795 2,693 2,244 Fish Propagation
03-27662C Well 08/23/83 20 Domestic supply
Total 2,713 1,795 2,693 2,244
Cowlitz Trout
G6334 2 North Wells 03/28/69 860 270 480 370 Fish Propagation
6633 1 9 South Wells 02/07/69 4,861 990 1,960 1,500 Fish Propagation
$10453C Cowlitz River 09116168 25,134 24,000 24,000 24,000 Fish Propagation
Total 30,855 25,260 26,440 25,870
Curl Lake
§3-27767C Tucannon River 01/20/84 2,693 4,488 4,488 4,488 Fish Propagation
Total 2,693 4,488 4,488 4,488
Dayton Pond
S$3-28263 Touchet Rive 01/01/87 2,693 2,400 2,900 2,693 Fish Propagation
Total 2,693 2,400 2,900 2,693
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Summary Table 4. Continued

Hatchery Uater Water Uater Available in GPM During Year
Permit # Source Date Right GPM Lou Flow High Flow Average Flow Comments
Gobar Pond
§2-23782C Gobar Creek 04/21/75 3,142 3,142 Fish Propagation
Total 3,142 0 0 3,142
Lyons Ferry
G3-26489C 3 Wells 12/06/79 26,200 22,100 22,100 22,100 Fish Propagation
G3-26147C 6 Wells 01/727/79 27,000 27,000 27,000 27,000 Domestic/Fish/Fire
Total 53,200 49,100 49,100 49,100
Naches
G427311P Infiltration Trench 02/13/81 900 500 900 800 Fish Propagation
$414297C Spring 04/22/57 538 0 0 0 Fish Propagation
$414295C Spring 04/22/57 449 0 0 Fish Propagation
$409225¢C Spring 11725749 898 0 0 Fish Prop./Domestic
$414296C Spring 04/22/57 538 0 0 Fish Propagation
G428156P Sump 03/02/84 900 500 900 800 Fish Propagation
Total 4,223 1,000 1,800 1,600
Nelson Springs Raceway
S4-01206C Unnamed Stream 02/06/58 3,591 2,244 Fish Propagation
Total 3,591 0 0 2,244
Ringold Trout
$3-00408C Ringold Spring 04717761 13,465 Fish Propagation
$3-27815pP Ringold Spring 04/20/84 6,732 1,150 1,600 1,400 Fish Propagation
$3-27816P Ringold Spring 04/26/84 6,732 Fish Propagation
Total 26,929 1,150 1,600 1,400
Skamania
9511 N.F. Washougal River 11/19/53 8,977 6,400 10,500 9,000 Fish Propagation
9512 Vogel Creek 11/19/53 2,693 250 960 800 Fish Propagation
Total 11,670 6,650 11,460 9,800
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Summary Table 4.

Continued

Hatchery Uater Water Water Available in GPM During Year
Permit # Source Date Right GPM Low Flow High Flow Average Flow Comments
Tucannon
5050 Springs 04/29/83 1,122 898 1,571 1,257 Fish Propagation
6560 Tucannon River 12/16/55 1,795 Fish Propagation
11437 Tucannon River 02/03/70 5,386 7,181 7,181 7,181 Fish Propagation
G3-28233 Well No. 2 10/17/86 600 898 898 898 Fish Propagation
G3-27674C Well No. 3 10/04/83 300 400 400 400 Fish Propagation
Total 9,203 9,377 10,050 9,736
Turtle Rock
$321142C Columbia River 05/11/73 3,591 3,366 3,366 3,366 Fish Propagation
Total 3,591 3,366 3,366 3,366
Vancouver
$2-09596C Spring 05/12/50 898 200 380 300 Fish Prop./Domestic
02499C Spring 09/27/50 2,693 850 1,150 1,000 Fish Propagation
$2-04460C Spring 09/08/37 36 Fish Prop./Dcmestic
G2-22597C Well 05/29/74 300 250 300 280 Fish Propagation
Total 3,927 1,300 1,830 1,580
Wells Trout
13 Wells 13,000 13,000 13,000 Fish Propagation
Columbia River 10,772 10,772 10,772 ish Propagation
Total 23,772 23,772 23,772
Yakima Trout
S4-04222C Spring Creek 05/01/36 3,142 380 500 400 Fish Propagation
S4-09492C Spring Creek 03/29/50 4,488 800 1,800 1,500 Fish Propagation
G4-10415C Well 09/18/69 900 600 600 600 Fish Propagation
S4-21397A Wide Hollow Creek 01/13/69 1,346 0 0 0 Fish Propagation
Total 9,876 1,780 2,900 2,500
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Summary Table 5. Summary OFf Water Used By Hatcheries Operated By The Washington Department OFf Uildlife 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. Volune Month Volume Month Temp. Month Temp. Month

Beaver Creek

2 Wells Pumped 448 51 450 January 380 May 51 Constant 51 Constant
Beaver Creek Gravity 5,835 52 8,977 January 45 September 72  August 36 January
Elochoman River Pumped 52 72  August 36 January
Elochoman River Pumped 5,386 52 5,386 January 5,386 September 72  August 36 January
Chelan PUD
Columbia River Pumped 45 65 August 37 February
Spring Pumped 500 54 600 February 400 August 57 August 52  January
Well Pumped 2,500 53 2,500 -Constant 2,500 Constant 56 November 50 May
Wells Pumped 53 Constant Constant 56 November 50 May

Cottonwood Pond
Cottonuood Creek Gravity 2,244 48 2,693 March 1,795 May 53 May 43 February

Well Pumped

Cowlitz Trout

2 North Wells Pumped 370 50 480 December 270 July 53 Sept/Oct 48 April/May

9 South Wells Pumped 1,500 49 1,960 June 990 September 50 October 48 April/May

CoWlitz River Pumped 24,000 49 24,000 Constant 24,000 Constant 58 August 39 February
Curl Lake

Tucannon River Gravity 4,488 46 4,488 4,488 50 May 43 February

Dayton Pond

Touchet River Gravity 2,693 50 2,900 March 2,400 May 56 May 38 February
Gobar Pond

Gobar Creek Gravity 3,142 48 56 May 42  February
Lyons Ferry

3 Wells Pumped 22,100 52 22,100 Constant 22,100 Constant 53 May 51 November

6 Wells Pumped 27,000 52 27,000 Constant 27,000 Constant 53 May 51 November
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Summary Table 5. Continued

Hatchery Delivery Average High Flow Low Flow Highest Water Louest Water
Uater Source Method Flow Temp. Volume Month Volume Month Temp. Month Temp. Month
Naches
Infiltrat. Trench Pumped 800 53 900 September 500 July 57 46
Spring Gravity 0 53 0 July 0 January 60 47
Spring Gravity 0 53 0 July 0 January 60 47
Spring Gravity 0 53 0 July 0 January 60 47
Spring Gravity 0 53 0 July 0 January 60 47
Sump Pumped 800 53 900 September 500 July 57 49
Nelson Springs Raceway
Unnamed Stream Gravity 2,244 53 July February 59 August 48 January
Ringoid Trout
Ringotd Spring Gravity 60 September 60 September 38 January
Ringold Spring Gravity 1,400 60 1,600 September 1,150 60 September 38 January
Ringold Spring Gravity 60 September 60 September 38 January
Skamania
N_F. Washougal R. Gravitv 9,000 50 10,500 December 6,400 Aug/Sept. 68 Aug/Sept 29 Jan/Feb
Vogel Creek Gravity 800 50 960 December 250 Aug/Sept. 64 Aug/Sept 33 Jan/Feb
Tucannon
Springs Pumped 1,257 52 1,571 Nov-March 898 September 52 Constant 52 Constant
Tucannon River Gravity 50 March August 68 August 32 January
Tucannon River Gravity 7,181 50 7,181 March 7,181 August 68 August 32  January
Well No. 2 Pumped 898 61 898 Constant 898 Constant 61 Constant 61 Constant
Well No. 3 Pumped 400 59 400 Constant 400 Constant 59 Constant 59 Constant
Turtle Rock
Columbia River Pumped 3,366 45 3,366 Constant 3,366 Constant 65 August 37 February
Vancouver
Spring Gravity 300 52 380 January 200 August 55 July 50 January
Spring Gravity 1,000 52 1,150 January 850 August 55 July 50 January
Spring Gravity 52 January August 57 July 49 January
Uell Pumped 280 52 300 \Varies 250 Varies 52 Constant 52 Constant
Wells Trout
13 Wells Pumped 13,000 52 13,000 Constant 13,000 Constant 58 October 47 April
Columbia River Gravity 10,772 52 10,772 Constant 10,772 Constant 73 August 33  January
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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
Yakima Trout
Spring Creek Gravity 400 54 500 November 380 July 60 July 54 January
Spring Creek Gravity 1,500 53 1,800 March 800 July 74 July 47 January
Well Pumped 600 60 600 Constant 600 Constant 60 Constant 60 Constant
Wide Hollow Cr. Gravity 0 0 0
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Summary Table 6.

Adult Return

Information For Hatcheries Operated By The Uashington Department Of Wildlife Which Rear

Anadromous Fish In The Columbia River Basin. Adult Holding Inflow Is Given In Gallons per Minute (GPM).
Hatchery Brood Adult Holding Adult Returns No. Females Adult Adult
Species Stock Year Inflow Period Males Females Jacks Total Spawned Morts. Releases
Beaver Creek
Searun Cutthroat
E | ochoman 1984 1,500 Nov.-Feb. 1,245 203
E | ochoman 1985 1,500 Nov.-Feb. 1,031 228
Elochoman 1986 1,500 Nov.-Feb. 751 268
Winter Steelhead
E | ochoman 1984 1,500 Dec.-Feb. 2,165 477
Elochoman 1985 1,500 Dec.-Feb. 2,044 250
Elochoman 1986 1,500 Dec.-Feb. 1,214 367
Cowlitz Trout
Searun Cutthroat
Cowlitz 1983 1,000 Sept.-Jan. 3,359 404 165 2,681
Cowlitz 1984 1,000 Sept.-Jan. 719 577 1,296 348 4,344
Coulitz 1985 1,000 Aug.-Jan. 740 645 1,385 499 32 1,084
Summer Steelhead
Cowlitz 1984 1,000 July-Feb. 255 383 638 161 128 396
Cowlitz 1985 1,000 July-Feb. 327 322 649 130 18 813
Coulitz 1986 1,000 July-Jan. 200 301 501 121 3 516
Uinter Steelhead
Coulitz Earlies 1984 1,000 Nov.-Feb. 1,052 711 1,763 365 36 1,266
Coulitz Earlies 1985 1,000 Nov.-Feb. 396 703 1,099 363 1,194
Coulitz Earties 1986 1,000 Dec.-Jan. 622 570 1,192 321 51 932
Coulitz Lates 1984 1,000 April-May 124 191 315 32 8
Cowlitz Lates 1985 1,000 April-May 24 36 60 22
Cowlitz Lates 1986 1,000 April-May 401 30
Lyons Ferry
Summer Steelhead
Lyons Ferry 1986 1,800 August-March 3 361 78 1,478
Ringold Trout
Summer Steelhead
Ringold 1984 138
Ringold 1985 4,500 July-Sept. 604
Ringold 1986 4,500 July-Sept. 547
Skamania
Summer Steelhead
Skamania 1984 3,800 May-Feb. 556 769 1,325 440
Skamania 1985 3,800 May-Feb. 2,987 560
Skamania 1986 3,800 May-Feb. 824 1,446 2,270 490
Winter Steelhead
Washougal 1984 3,800 Dec.-Feb. 667 344 26 1,037 120
Washougal 1985 3,800 Dec.-Feb. 153 40 46
Washouga 1986 3,800 Dec.-Feb 493 78
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Summary Table 6. Continued

Hatchery Brood Adult Holding Adult Returns No. Females Adult Adult
Species Stock Year Inflow Period Males Females Jacks Total Spawned Morts. Releases

Wells Trout
Sumner Steelhead

Wells 1984 2,700 Aug.-April 673 371 4
Wells 1985 2,700 Aug.-Feb. 690 362 18
Wells 1986 2,700 Aug.-Feb. 333 417 750 375 3

Yakima
Summer Steelhead

Ringold 1984 June-Feb. 41 80 17 138 68 24 40
Ringold 1985 July-Feb. 604 380 12 52
Yakima 1986 Sept-April 130 61 12 47
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Summary Table 7.
Rear Anadromous Fish

Total

In The Columbia River Basin.

Egg Take And Fish Ponded For Hatcheries Operated By The Washington Department Of Wildlife Which

Hatchery # Female Spawning Dates Release Egg Egg Transfers Fingerlings Ponded Transfer Of
Species Stock Spawned Begin End Year Take In out No. Date Fish In
Beaver Creek
Searun Cutthroat
Elochoman 203 12/20/83 02/01/84 1985 163,848 104,984 March 1984
Elochoman 228 12/19/84 01/30/85 1986 215,000 182,773 Feb. 1985
Elochoman 268 01/23/86 02/12/86 1987 274,000 124,357 March 1986
Sumner Steelhead
Skamania 1985 128,444 119,156 March 1984
Skamania 1986 149,940 149,240 March 1985
Skamania 1987 137,664 117,664 March 1986
Winter Steelhead
Elochoman 477 12/20/83 02/08/84 1985 1,187,000 833,550 March 1984 51,000
Elochoman 250 12/19/84 02/14/85 1986 980,000 851,000 March 1985
Elochcman 367 01722/86 02/12/86 1987 1,300,000 1,195,220 March 1986
Elochoman X Kalama 1987 120,000 117,000 March 1986
Chelan PUD
Summer Steelhead
wells 1985 249,920 243,827 March 1984
wells 1986 246,843 238,137 Feb. 1985
Wel Is 1987 266,400 255,600 Feb. 1986
Cottonwood Pond
Summer Steelhead
wal lowa 1985 March 1985 127,919
Wal lowa 1986 March 1986 124,200
Wallowa 1987 March 1987 201,081
Cowlitz Trout
Searun Cutthroat
Coulitz 404 11/29/83 12/13/83 1985 400,00 61,056 297,741 Dec. 1983
Cowlitz 348 11/28/84 12/17/84 1986 352,368 63,360 235,065 Dec. 1984
Cowlitz 499 i1/25/85 01/06/86 1987 468,000 55,400 327,286 Dec. 1985
Summer Steelhead
Cowlitz 161 12/20/83 02/07/84 1985 684,502 595,826 June 1984
Cowlitz 130 12/18/84 02/06/85 1986 612,400 512,546 Jan. 1985
Cowlitz 121 01/13/86 01828/86 1987 537,400 494,721 Feb. 1986
Winter Steelhead
Cowlitz Earlies 365 12/20/83 02/01/84 1985 1,697,302 1,606,357 Jan. 1984
Cowlitz Earlies 363 12/18/84 02/19/85 1986 1,957,017 146,048 1,605,159 June 1985
Coutitz Earlies 321 12/23/85 01/29/86 1987 1,802,800 1,689,671 Jan. 1986
Coulitz Lates 32 05/07/84 05/07/84 1985 109,944 96,048 June 1984
Cowlitz Lates 22 05/07/85 05/07/85 1986 132,000 93,285 June 1985
Cowlitz Lates 30 05/13/86 05/13/86 1987 150,000 179,308 June 1986
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Summary Table 7. Continued

Fingerlings Ponded

Transfer Of

Hatchery # Female Spawning Dates Release Egg Egg Transfers
Species Stock Spawned Begin End Year Take In out No. Date Fish In
Curl Lake
Sumner Steelhead
Lyons Ferry 1987 March 1987 162,135
Ual lowa 1985 March 1985 156,062
Ual lowa 1986 March 1986 40,465
vells 1986 March 1986 100,826
Dayton Pond
Summer Steelhead
Lyons Ferry 1987 April 1987 34,677
Uells 1987 March 1987 102,050
Lyons Ferry
Sumner Steelhead
Lyons Ferry 361 02/11/86 03/17/86 1987 705,000 702,256 March 1986
Uallowa 1985 830,453 795,653 May 1984 100,310
Uallowa 1986 377,770 348,360 May 1985
Uallowa 1987 449,952 391,303 May 1986
Wells 1985 373,648 340,339 March 1984
Wells 1986 471,200 451,670 March 1985 114,326
Wells 1987 464,800 433,800 March 1986
Nelson Springs Raceway
Sumner Steelhead
Ringold 1986 December 1985 70,675
Skamania 1986 December 1985 42,615
Uells 1985 December 1984 111,700
Yakima River 1987 December 1986 86,260
Ringold Trout
Sumner Steelhead
Ringold 1985 October 1984 130,234
Ringold 1986 Sept. 1985 224,942
Ringold 1987 Sept. 1986 210,641
Skamania
Searun Cutthroat
Cowlitz 1985 61,056 54,892 Jan. 1984
Cowlitz 1986 63,360 62,018 Feb. 1985
Cowlitz 1987 55,400 54,408 Feb. 1986
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Summary Table 7.

Continued

Hatchery # Female Spawning Dates Release Egg Egg Transfers Fingerlings Ponded Transfer OF
Species Stock Spawned Begin End Year Take In out No. Date Fish 1In
Skamania - Continued
Sumner Steelhead
Skamania 440 12/14/83 02/08/84 1985 1,747,500 1,208,766 329,868 March 1984
Skamania 560 12/27/84 03/06/85 1986 2,206,400 1,207,747 99,841 March 1985
Skamania 490 12/15/85 01/31/86 1987 1,942,400 1,276,391 260,413 March 1986 443,776
Winter Steelihead
Cowlitz 1986 45,824 44,872 April 1985 90,288
Uashougal 120 01/04/84 02/02/84 1985 451,000 217,038 178,811  June 1984
Uashougal 40 01/09/85 02/27/85 1986 136,000 120,258 142,434 June 1985
Uashougal 78 01/01/86 02/28/86 1987 300,000 201,132 42,132 March 1986 162,945
Vancouver
Summer Steelhead
Skamania 1985 1,075,822 1,031,822 March 1984
Skamania 1986 904,808 984,780 March 1985
Skamania 1987 1,064,999 1,003,399 March 1986
Uinter Steelhead
Cowlitz 1985 100,224 88,224 April 1984
Uashougal 1985 120,258 106,388 March 1984
Uashougal 1986 201,132 186,582 April 1984
Uashougal 1987 220,608 205,000 March 1987
Wells Trout
Summer Steelhead
Wells 371 01/11/84 04/13/84 1985 1,966,233 919,296 864,266 Feb. 1984
Wells 362 01/02/85 02/27/85 1986 2,234,560 718,843 1,150,000 March 1985
Wells 375 12/30/85 03/03/86 1987 2,209,000 731,200 1,240,000 March 1986
Yakima
Summer Steelhead
Ringold 68 12/28/83 03/15/84 1985 276,602 208,502 March 1984
Ringold 380 12/26/84 02/15/85 1986 1,468,930 710,499 522,711 January 1985
Yakima 61 01/07/86 04/01/86 1987 335,329 281,296 Feb-April 86
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Summary Table 8.

Releases And Hatchery Production Goals For Each Hatchery Operated By The Uashington Department Of

Fisheries Which Reared Anadromous Fish In The Columbia River Basin In 1985.
Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Beaver Creek
Searun Cutthroat
Elochoman 65,915 13,431 7,200 800 95,000 23,750
Summer Steelhead
Skamania 32,995 4,750 18,080 1,910 60,000 10,000 30,000 3,750
Winter Steelhead
Chambers Creek 19,976 2,350 21,000 2,000
Elochoman 344,914 67,110 109,732 14,065 387,000 64,500 80,000 10,000
TOTAL 463,800 87,641 0 0 156,012 18,775 542,000 98,250 110,000 13,750
Chelan PUD
Sumner Steelhead
Skamania 84,325 7,953
Wells 216,825 40,910 195,000 32,500
TOTAL 216,825 40,910 0 0 84,325 7,953 195,000 32,500 0 0
Cottonwood Pond
Summer Steelhead
Wallowa 127,946 23,263 127,900 21,316
TOTAL 127,946 23,263 0 0 0 0 127,900 21,316 0 0
Cowlitz Trout
Searun Cutthroat
Cowlitz 130,371 23,449 12,240 102 41,410 2,020 80,000 20,000
Summer Steelhead
Cowlitz 230,349 40,307 149,464 3,363 59,580 5,728 220,000 36,667
Uinter Steelhead
Cowlitz Earties 838,384 142,948 62,975 793 27,180 1,510 700,000 116,667
Cowlitz Lates 59,679 9,730 38,769 285 50,000 a,333
TOTAL 1,258,783 216,434 263,448 4,543 128,170 9,258 1,050,000 181,667 0 0
Curl Lake
Summer Steelhead
Wallowa 154,606 27,123 150,000 25,000
TOTAL 0 0 0 0 150,000 25,000 0 0

154,606 27,123
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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.
Gobar Pond
Summer Steelhead
Skamania 59,245 10,261 60,000 10,000
Uinter Steelhead
Elochoman 60,440 10,468 60,000 10,000
TOTAL 119,685 20,729 0 0 0 0 120,000 20,000 0 0
Lyons Ferry
Sumner Steelhead
Lyons Ferry 17,333
Wal lowa 164,935 22,928 663,334 84,276 160,000 20,000 660,000 66,000
Wells 341,542 70,369 300,000 50,000
TOTAL 506,477 93,297 0 0 663,334 84,276 477,333 70,000 660,000 66,000
Naches
Summer Steelhead
Wells 8,316 154 111,700 9,308 105,000 5,250
TOTAL 0 0 8,316 154 111,700 9,308 0 0 105,000 5,250
Nelson Springs Raceway
Summer Steelhead
wells 89,970 15,000 100,000 16,666
TOTAL 89,970 15,000 0 0 0 0 100,000 16,666 0 0
Ringold Trout
Summer Steelhead
Ringold 112,001 17,500 180,000 30,000
TOTAL 112,001 17,500 0 0 0 0 180,000 30,000 0 0
Skamania
Searun Cutthroat
Cowlitz 38,765 3,198 35,000 7,778
Summer Steelhead
Skamania 349,588 47,264 285,400 a20 100,303 8,144 350,000 58,333 100,000 10,000
Uinter Steelhead
Uashougal 74,846 9,799 135,000 22,500
TOTAL 463,199 60,261 285,400 a20 100,303 a, 144 520,000 88,611 100,000 10,000
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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.
Turtle Rock
Summer Steelhead
Skamenia 88,875 13,150 200,000 33,333
TOTAL 88,875 13,150 0 0 0 0 200,000 33,333 0 0
Vancouver
Summer Steelhead
Skamenia 116,094 24,864 681,547 4,340 125,000 20,833 550,000 3,667
Winter Steelhead
Cowlitz 90,288 304 80,000 533
Washouga 1 142,434 523 100,000 667
TOTAL 116,094 24,864 0 0 914,269 5,167 125,000 20,833 730,000 4,867
Wells Trout
Summer Steelhead
Wells 449,051 66,878 109,008 11,495 450,000 75,000 50,000 10,000
TOTAL 449,051 66,878 109,008 11,495 0 0 450,000 75,000 50,000 10,000
Yakima Trout Hatchery
Summer Steelhead
Ringold 158,160 300 150,000 500
TOTAL 0 0 0 0 158,160 300 0 o} 150,000 500
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Sunmary Table 9.

Reared Anadromous Fish

In The Columbia River Basin

In 1986.

Releases And Production Coals For Each Hatchery Operated By The Washington Department Of Wildlife Which

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmol t Goal
Species  Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Beaver Creek
Searun Cutthroat
Elochoman 108,121 23,705 15,478 710 6,750 900 95,000 23,750
Summer Steelhead
Skamania 82,998 15,320 37,429 3,162 60,000 10,000 25,000 3,125
Winter Steelhead
Elochoman 500,274 99,013 125,916 13,325 385,000 64,167 125,000 15,625
TOTAL 691,393 138,038 15,478 710 170,095 17,387 540,000 97,917 150,000 18,750
Chelan PUD
Sumner Steelhead
Ringold 192,206 9,610
Wells 201,105 36,550 195,000 32,300
TOTAL 201,105 36,550 0 0 192,206 9,610 195,000 32,500 0 0
Cottonwood Pond
Summer Steelhead
Wallowa 124,077 26,908 124,000 20,667
TOTAL 124,077 26,908 0 0 0 0 124,000 20,667 0 0
Cowlitz Trout
Searun Cutthroat
Cowlitz 60,763 8,587 29,133 2,190 80,000 20,000
Summer Steethead
Cowlitz 126,657 19,353 3,647 2,200 220,000 36,667
Winter Steelhead
Cowlitz Earlies 479,603 75,657 65,986 2,421 700,000 116,667
Cowlitz Lates 51,415 10,600 24,960 520 50,000 8,333
TOTAL 718,438 114,197 123,726 7,331 0 0 1,050,000 181,667 0 0
Curl Lake
Summer Steelhead
Wallowa 40,494 7,362 40,000 6,666
Wells 100,574 18,287 100,000 16,667
TOTAL 141,068 25,649 0 0 0 0 140,000 23,333 0 0
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Summary Table 9.

Continued

Hatchery Smolt Releases Fingerling Releases Transfers smolt Production Goal Nonsmolt Goat
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Gobar Pond
S - r Steelhead
Skamania 59,969 11,528 60,000 10,000
Winter Steelhead
Elochoman 66,815 12,845 60,000 10,000
TOTAL 126,784 24,373 0 0 0 0 120,000 20,000 0 0
Lyons Ferry
S - r Steelhead
Wal lowa 71,050 12,020 241,264 22,006 71,000 11,833 241,000 21,900
Wells 491,229 84,422 100,826 14,039 490,000 81,666 100,000 14,084
TOTAL 562,279 96,442 0 0 342,090 36,045 561,000 93,499 341,000 35,984
Naches
S-r Steelhead
Ringold 75,175 5,423 105,000 5,250
Skamania 42,615 3,043
TOTAL 0 0 0 0 117,790 8,466 0 0 105,000 5,250
Nelson Springs Raceway
Summer Steelhead
Ringold 66,100 11,396 100,000 16,667
Skamania 42,530 7,332
TOTAL 108,630 18,728 0 0 0 0 100,000 16,667 0 0
Ringold Trout
S-r Steelhead
Ringold 192,081 37,180 180,000 30,000
TOTAL 192,081 37,180 0 0 0 0 180,000 30,000 0 0
Skamania
Searun Cutthroat
Cowlitz 43,715 8,246 35,000 7,778
Summer Steelhead
Skamania 414,954 60,434 21,508 172 132,797 10,174 350,000 58,333 140,000 14,000
winter Steelhead
Cowlitz 68,325 10,188 78,400 1,103 20,950 1,331
Washougal 77,747 15,767 135,000 22,500 30,000 1,500
TOTAL 604,741 94,635 99,908 1,275 153,747 11,505 520,000 88,611 170,000 15,500
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Summary Table 9.

Continued

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmol t Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Turtle Rock
Sumner Steelhead
Ringold 183,045 21,040 200,000 33,333
TOTAL 183,045 21,040 0 0 0 0 200,000 33,333 0 0
Vancouver
Sumner Steelhead
Skamania 157,053 24,665 16,008 1,551 534,976 2,831 125,000 20,833 550,000 3,667
Uinter Steelhead
Washougal 162,945 455 180,000 1,200
TOTAL 157,053 24,665 16,008 1,551 697,921 3,286 125,000 20,833 730,000 4,867

Wells Trout
Summer Steelhead
Wells

TOTAL

Yakima Trout Hatchery

Sumner Steelhead

Ringold

TOTAL

167,790 1,695

411,610
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Summary Table 10.

Which Reared Anadromous Fish

In 1987.

Releases And Production Goals For Each Hatchery Operated By The Washington Department OFf Wildlife
In The Columbia River Basin

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goat
Species  Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Beaver Creek
Searun Cutthroat
Elochoman 76,705 23,200 22,780 3,400 95,000 23,750
Summer Steelhead
Skamania 44,940 7,950 5,963 1,125 60,000 10,000 25,000 3,125
Winter Steelhead
Elochoman 598,700 123,529 8,800 1,100 355,000 59,167 65,000 8,125
Elochoman X Kalama 32,745 6,700 59,880 8,471 30,000 5,000 60,000 7,500
TOTAL 753,090 161,379 0 0 97,423 14,096 540,000 97,917 150,000 18,750
Chelan PUD
Summer Steelhead
Ringold 219,675 15,150
Wells 208,390 40,410 195,000 32,500
TOTAL 208,390 40,410 0 0 219,675 15,150 195,000 32,500 0 0
Cottonuood Pond
Sumner Steelhead
Wallowa 200,844 37,193 200,000 33,333
TOTAL 200,844 37,193 0 0 0 0 200,000 33,333 0 0
Cowlitz Trout
Searun Cutthroat
Beaver Creek 33,088 118
Cowlitz 29,150 5,588 80,000 20,000
Summer Steelhead
Cowlitz 63,826 11,575 3,912 351 220,000 36,667
Winter Steelhead
Cowlitz Earlies 777,297 175,460 152,415 11,993 700,000 116,667
Cowlitz Lates 62,806 11,050 68,156 1,549 50,000 8,333
TOTAL 933,079 203,673 257,571 14,011 0 0 1,050,000 181,667 0 0
Curl Lake
Summer Steelhead
Lyons Ferry 162,231 28,461 160,000 26,667
TOTAL 162,231 28,461 0 0 0 0 160,000 26,667 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.
Dayton Pond
Summer Steelhead
Lyons Ferry 34,677 6,669 34,677 5,778
Wells 102,050 19,625 102,000 17,000
TOTAL 136,727 26,294 0 0 0 0 136,677 22,778 0 0
Gobar Pond
Summer Steelhead
Skamania 58,201 11,641 60,000 10,000
Winter Steelhead
Elochoman X Kalama 52,672 11,704 60,000 10,000
TOTAL 110,873 23,345 0 0 0 0 120,000 20,000 0 0
Lyons Ferry
Summer Steelhead
Lyons Ferry 104,343 20,892 317,229 1,311 196,812 28,907 104,000 17,333 196,000 28,405
Wwal lowa 103,517 18,107 47,799 113 201,080 23,690 103,000 17,667 200,000 22,988
Wells 190,008 32,870 88,665 638 127,090 19,202 190,000 31,667 127,000 18,955
TOTAL 397,868 71,869 453,693 2,062 524,982 71,799 397,000 66,667 523,000 70,348
Naches
Summer Steelhead
Ringold 131,396 370
Yakima River 86,260 3,750 105,000 5,250
TOTAL 0 0 0 0 217,656 4,120 0 0 105,000 5,250
Nelson Springs Raceway
Summer Steelhead
Yakima River 85,387 10,515 100,000 16,667
TOTAL 85,387 10,515 0 0 0 0 100,000 16,667 0 0
Ringold Trout
Summer Steelhead
Ringold 179,858 33,980 180,000 30,000
33,980 0 0 0 0 180,000 30,000 0 0

TOTAL 179,858
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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.
Skamania
Searun Cutthroat
Cowlitz 41,118 9,936 2,665 130 35,000 7,778
Summer Steelhead
Skamania 316,663 56,597 100,072 2,124 172,065 16,797 350,000 58,333 170,000 17,000
Winter Steelhead
Uashouga | 140,824 25,068 53,286 642 135,000 22,500
TOTAL 498,605 91,601 156,023 2,896 172,065 16,797 520,000 88,611 170,000 17,000
Turtle Rock
Sumner Steelhead
Ringold 219,209 35,376 200,000 33,333
TOTAL 219,209 35,376 0 0 0 0 200,000 33,333 0 0
Vancouver
Summer Steelhead
Skamania 131,500 26,300 639,906 3,239 125,000 20,833 550,000 3,667
Uinter Steelhead
Washougal 43,500 145 132,756 481 180,000 1,200
TOTAL 131,500 26,300 43,500 145 772.662 3,720 125,000 20,833 730,000 4,067

Wells Trout
Summer Steelhead
Wells

TOTAL

Yakima Trout Hatchery

Sumner Steelhead

Yakima River

TOTAL

56,385 8,347

202,260 6,500
45,706 780
45,706 780

116

600,000 100,000

100,000 16,667

100,000 16,667

60,000

60,000 12,000



Summary Table 11.

Washington Department Of Wildlife Which Rear Anadrcnnous Fish

Smolts Released,

Production

Fingerling

Transferred To Other Rearing Facilities.

Includes Pounds Of Non-Smolting Fish Released,

And Trans.

In The Columbia River Basin.

Smolts

In Pounds During The Three Year Period 1985 -1987 For Hatcheries Operated By The
Include Pounds Of
Includes Pounds Of Fish

Hatchery 1985 1986 1987 3 Year
Species Stock Smolts Fingerling Trans. Smolts Fingerling Trans. Smolts Fingerling Trans. Average
Beaver Creek
Searun Cutthroat
Elochoman 13,431 800 23,705 710 900 23,200 3,400
Sumner Steelhead
Skamania 4,750 1,910 15,320 3,162 7,950 1,125
Winter Steelhead
Chambers Creek 2,350 2,000
Elochoman 67,110 14,065 99,013 13,325 123,529 1,100
Elochoman X Kalama 6,700 8,471
87,641 0 18,775 138,038 710 17,387 161,379 0 14,096 146,009
Chelan PUD
Summer Steelhead
Ringold 9,610 15,150
Skamania 7,953
Wells 40,910 36,550 40,410
40,910 0 7,953 36,550 0 9,610 40,410 0 15,150 50,194
Cottonwood Pond
Sumner Steelhead
Wallowa 23,263 26,908 37,193
23,263 0 0 26,908 0 0 37,193 0 0 29,121
Cowl itz Trout
Searun Cutthroat
Beaver Creek 118
Coulitz 23,449 102 2,020 8,587 2,190 5,588
Summer Steelhead
Cowlitz 40,307 3,363 5,728 19,353 2,200 11,575 351
Winter Steelhead
Coulitz Earlies 142,948 793 1,510 75,657 2,421 175,460 11,993
Cowlitz Lates 9,730 285 10,600 520 11,050 1,549
216,434 4,543 9,258 114,197 7,331 0 203,673 14,011 0 189,816
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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
Curl Lake
Sumner Steelhead
Lyons Ferry 28,461
Wal lowa 27,123 7,362
Wells 18,287
27,123 0 0 25,649 0 0 28,461 0 0 27,078
Dayton Pond
Summer Steelhead
Lyons Ferry 6,669
Wells 19,625
0 0 0 0 0 0 26,294 0 0 8,765
Gobar Pond
Summer Steelhead
Skamania 10,261 11,528 11,641
Winter Steelhead
Elochoman 10,468 12,845
Elochoman X Kalama 11,704
20,729 0 0 24,373 0 0 23,345 0 0 22,816
Lyons Ferry
Sumner Steelhead
Lyons Ferry 20,892 1,311 28,907
Wal lowa 22,928 84,276 12,020 22,006 18,107 113 23,690
Wells 70,369 84,422 14,039 32,870 638 19,202
93,297 0 84,276 96,442 0 36,045 71,869 2,062 71,799 151,930
Naches
Sumner Steelhead
Ringold 5,423 370
Skamani a 3,043
Wells 154 9,308
Yakima River 3,750
0 154 9,308 0 0 8,466 0 0 4,120 7,349
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Summary Table 11. Continued

Hatchery 1985 1986 1987 3 Year
Species Stock Smolt Fingerling Trans. Smolts Fingerling Trans. Smolts Fingerling Trans. Average
Nelson Springs Raceway
Summer Steelhead
Ringold 11,396
Skamania 7,332
wells 15,000
Yakima River 10,515
15,000 0 0 18,728 0 0 10,515 0 0 14,748
Ringold Trout
Summer Steelhead
Ringold 17,500 37,180 33,980
17,500 0 0 37,180 0 0 33,980 0 0 29,553
Skamania
Searun Cutthroat
Coulitz 3,198 8,246 9,936 130
Summer Steelhead
Skamania 47,264 820 8,144 60,434 172 10,174 56,597 2,124 16,797
Winter Steelhead
Coulitz 10,188 1,103 1,331
Washougal 9,799 15,767 25,068 642
60,261 820 8,144 94,635 1,275 11,505 91,601 2,896 16,797 95,978
Turtle Rock
Summer Steelhead
Ringold 21,040 35,376
Skamania 13,150
13,150 0 0 21,040 0 0 35,376 0 0 23,189
Vancouver
Summer Steelhead
Skamania 24,864 4,340 24,665 1,551 2,831 26,300 3,239
Winter Steelhead
Cowlitz 304
Washougal 523 455 145 481
24,864 0 5,167 24,665 1,551 3,286 26,300 145 3,720 29,899
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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

Wells Trout

Sumner Steelhead
wells 66,878 11,495 65,119 8,210 1,695 98,410 6,500 5,025

66,878 11,495 0 65,119 8,210 1,695 98,410 6,500 5,025 87,777

Yakima Trout Hatchery
Summer Steelhead
Ringold 300 905
Yakima River 8,347 780 525
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Summary Table 12. Total Anadromous Fish Production In Pounds (Includes Smolt And Fingerling Releases And Transfers),
Theoretical Production Calculated For Flow And Density Methods, And 1987 Agency Production Coals (Smolts Plus
Fingerlings) For Hatcheries Operated By The Uashington Department Of Wildlife In The Columbia River Basin.

Total Hatchery Production in Pounds Theoretical Productions in Pounds 1987 Agency
Hatchery 1985 1986 1987 Average Flow Method Density Method Goal in Lbs
Beaver Creek 106,416 156,135 175,475 146,009 158,376 135,020 116,667
Chelan PUD 48,863 46,160 55,560 50,194 50,710 84,011 32,500
Cottonwood Pond 23,263 26,908 37,193 29,121 50,580 91,200 33,333
Cowlitz Trout 230,235 121,528 217,684 189,816 489,510 1,820,955 181,667
Curl Lake 27,123 25,649 28,461 27,078 62,640 168,000 26,667
Dayton Pond 0 0 26,294 8,765 57,240 50,160 22,778
Gobar Pond 20,729 24,373 23,345 22,816 48,132 58,320 20,000
Lyons Ferry * 177,573 132,487 145,730 151,930 279,534 444,960 137,015
Naches * 9,462 8,466 4,120 7,349 5,485 3,005 5,250
Nelson Springs 15,000 18,728 10,515 14,748 27,720 11,634 16,667
Ringold Trout 17,500 37,180 33,980 29,553 29,184 401,520 30,000
Skamania 69.225 107,415 111,294 95,978 316,615 157,688 105,611
Tucannon * 0 0 0 0 48,134 134,225 0
Turtle Rock 13,150 21,040 35,376 23,189 59,242 6,960 33,333
Vancouver e 30,031 29,502 30,165 29,899 20,720 67,680 25,700
Wells Trout 78,373 75,024 109,935 87,777 141,087 287,932 112,000
Yakima Trout * 300 905 9,652 3,619 25,128 74,176 17,417

TOTAL 867,243 831,500 1,054,779 917,841 1,821,903 3,863,221 916,605

* Total hatchery production, theoretical production, and agency goal include only anadromous fish production.
Each of these facilities also have a resident trout program not included in the table. Note that Tucannon
Hatchery produced no anadromous fish for WDW, but is included here because it has expansion capability.
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Summary Table 13. Anadromous Species Which Can Be Reared At Hatcheries Operated By The
Washington Department Of Wildlife In The Columbia River Basin. An "O" Indicates Species

Currently Being Reared And A “X" Designates Species Which Potentially Could Be Reared.

Fall Spring Summer Searun
Hatchery Chinook Chinook Chinook Coho Steeihead Cutthroat Sockeye Chum
Beaver Creek X X 0 0 X
Chelan PUD X X X X 0
Cottonwood Pond X X 0
Cowlitz Trout X X X 0 o] X
Dayton Pond o}
Gobar Pond X X X 0 X
Lyons Ferry X X X X o]
Naches X X 0
Nelson Springs Raceway X X X X o X
Ringold Trout X X X X 0
Skamania X X 0 0 X
Tucannon X 0 X X X
Turtle Rock X X X 0
Vancouver X X X 0 X X
Wells Trout X X X X [}
Yakima Trout X X o}
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Appendi x A Addresses And Phone Nunbers O Agencies Wich Operate
Anadronous Fish Hatcheries In The Colunbia River Basin.

| daho Departnment O Fish and Gane (206) 334-3791
PO Box 25

Boi se, Idaho 93707

Oregon Department O Fish And Wldlife (503) 229-5400
PO Box 59

Portland, Oregon 97207

U S Fish And WIldlife Service (503) 231-6119

911 NE 11th Ave.
Portland, Oregon 97232-4181

Washi ngton Department OF Fisheries (206) 234-6600
115 Ceneral Admn. Building
A ynpia, Wshington 98501

Washi ngt on DeiJartment O Wldlife (206) 753-5710

600 N. Capital Wy
d ynpi a, V\ashl ngton 98504
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HATCHERY SUWMVARY
Hat chery Nane: Hat chery Code:

Qperating Agency:

Fundi ng Agency/ Agenci es:

Initial Year of Operation: Current Date:

Addr ess: Phone Nunber:

Hat chery Manager:

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

1.1



SI TE DATA

Hat chery Nane: Hat chery Code:

Location of Hatcherv/:

Basi n Subr egi on: River:
Tributary Systemto Minstream
El evati on of Hatchery in Feet:
Near est Town:
Legal venant n nditions:
Land Oaner:
Land Area: Percent in use:
Terns of Lease (if any):
Easenents / Rights of Way (if any):
Speci al Operation or Construction Permts:

Pollution Control Requirenents / Permts:

Water Rishts:
Ceﬁeirfn?ééte Pur pose Priority
_MNumber Source _of e Date Amount
1.
2.
3.
4,
5.

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

1.2



WATER SUPPLY SUMVARY
Hat chery: Locati on Code:

Sour ce #l Source #2 Source #3

Delivery (PIG*

Use

Aver age Fl ow

Average Tenp.

H gh Fl ow Mont h

Low Fl ow Month

H gh Tenp./Mnth

Low Tenp./Mnth

|
* Punped orgravity

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.

At¥aofi: a layout drauing of the hatchery shouing major Tfeatures such as buildings,

racways, ponds, etc.

1.4



STAFFI NG SUMVARY
Hat chery: Hat chery Code:

(Description of normal facility staffin? practices. |nclude
breakdown of full time, part tine, 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: Adul't Hol di ng Pond:
Ladder : Fl ow:
Of-site capture: Vol ume: _
Q her: Hol di ng Density:

Met hod of Adult Hol di ng:
Description of hol ding ponds:
Met hod of separating nales and fenales:
Met hod of hol ding/handling with m xed species/stock returns:
Typical tine of adult holding:
Spawni ng procedur e:

Met hod of fertilization:

Hatchery Return Information
# Returned # Spawned # Rel eased * # Ot her
Mal es - - .
Femal es - - o
Jacks - - -
Tot al _ -

*Note: Describe release 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 Sunmary:

Nunber Startina Date Ending Date

Eg% Take:
gg Density:
I ncubati on Met hod:

Eyed Egg Count

Fi ngerling Ponded:
Density

C. Nunmber of Fish Rel eased:

Of Site:

1.7



HATCHERY PRODUCTI ON SUMVARY
FOR FI SCAL YEARS 1985 TO 1987

Hat chery Nane: Hat chery Code:

Fi scal Year:

A Total Releases For Hatchery By Species: -
Speci es St ock 4 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
stat!on)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 PRODUCTI 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

Lbs of Fish

Total For The Year (Al Species)

D. Total Operating Cost For Hatchery

cost:
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PRODUCTI ON  CONSTRAI NTS

Hat chery: Hat chery Code:

Describhe Current Restraints to Production relati ng-tao:

Physi cal Hatchery Layout:

Wat er Sources/ Supplies/Delivery Systeml Quality/Water Rights:

Adul t Hol di ng/ Spawni ng Capabi lities:

Egg Rel ated Constraints:

Fish Rearing Constraints:

Adm nistrative Constraints (ie. mxed species hatchery):

1.9



HATCHERY PRODUCTI ON SMOLT CAPACI TY

Hat chery Nane: Hat chery Code:
Actual Hatchery Snol t
Speci es Producti on Production Goal
Nunber Pounds Nunber Pounds

Theoretical Production:

Piper's 1982 Fl ow Met hod:

Piper's 1982 Density Method:
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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 abl e (Actual or Potential):
Type: G ound: Sur f ace:

Descri ption/ Method of Acquisition:

Quality:
Tenperature Range: _
Possi ble Chem cal Limtations:

Potential D sease Problemns:
Feasibility:

Di stance from Hatchery:

Availability of Water Right:

Type Delivery: Punp: Gavity:

Type of Construction:

Description cost
Land Acquisition:

Construction:

Wat er Rel at ed:
oM

Potential Snolt Production:
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