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Chapter 1
INTRODUCTION

AUTHORIZATION

This preliminary design report was prepared by CH2M HILL Northwest, Inc. for
the Bonneville Power Administration (BPA) under contract DE-AC79-89BP96455
dated December 1988. The broad scope of the contract was to provide
engineering services for studies and preliminary designs for saimon and steelhead

facilities in the Yakima River Basin in South Central Washington.

PURPOSE

The purpose of the predesign was to finalize the nature and location of various
fish-production facilities in the Yakima Basin in a coordinated fashion that is
consistent with the Yakima and Klickitat Rivers Central Outplanting Facility Mas-
ter Plan (FMC, 1987) and the Report on Refined Project Goals and Management
Plan for the Yakima/Klickitat Production Project (May 1989). In essence, this

predesign report is intended to form a bridge between the extensive study and



planning done on the project prior to 1989 and the final detailed design, which is

planned to start in mid-1990.

The majority of this report is devoted to the production component of the
Yakima Basin program. Fish culture programming and vessel requirements are
followed by detailed descriptions of individual fish culture facilities.  The
production goals and rearing vessel size were developed with specific input from
the Experimental Design Work Group (EDWG), which deals exclusively with the

experimental requirements of the program.

This report will be periodically updated and expanded during the final design
process. At this point, there are still several water supply-related isues which
remain unresolved. None of these, however, will result in a change in location of
the selected sites or the production goals. As these and other unresolved issues,
such as flood plain boundaries at some sites, are resolved during final design, they
will be incorporated into this document, which will then take the form of the

project design memorandum.
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Chapter 2

FISH CULTURE REQUIREMENTS

INTRODUCTION

This chapter describes the biological and physical fish culture requirements of the
hatchery system from which the concepts for the design are formulated. It in-
cludes a discussion of the program goals for fish production in the Yakima Basin
followed by a brief summary of selected sites. The biological criteria are pre-
sented for the water system, adult holding, incubation, rearing, and finally trans-
portation and release. The biological criteria address the water and space
requirements, the number and type of vessels, and the related support require-
ments. To be assured that the components of the system meet all program
demands, each life phase from adult capture to the juvenile or smolt transfer into

the acclimation sites is analyzed.



PROGRAM GOALS

PRODUCTION GOALS

The goal of the Yakima Basin production program is to produce high quality
smolts in the required number and at the required locations to meet the objec-
tives of supplementation within the guidelines of the experimental design. The
agreed-to production goals by species, subbasin, and numbers of experimental

groups are as shown in Table 2-1.

Table 2-1
YAKIMA RIVER BASIN
PRODUCTION GOALS

Number of
Pounds of Experimental
Species Number Size Production Groups

Upper Yakima Spring Chinook 1,150,000 151h 76,667 15
Naches Spring Chinook 450,000 15/1b 30,000 6
Naches Summer Chinook 200,000 15/ 13,333 N/A
Naches Summer Steelhead 400,000 7/b 57,143 12
Fall Chinook 3,600,000 65flb 55,385 18
Lower Yakima Coho 1,550,000 15flb 103,333 3
Naches Coho 450.000 15nb 30,000 6

Total 7,800,000 365,861
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The data presented in Table 2-1 are dlightly different than shown in previous re-
ports but are generally consistent with the Master Plan and reflect EDWG's most
recent requirements for production and experimental design. These production
goas are equivalent to what was referred to in the Master Plan as Year 10 goals.
EDWG is preparing a separate report that will explain the rate at which the pro-
gram will develop to meet these ultimate Year 10 goals. For the purposes of this
report, facilities will be designed and constructed to accommodate smolt pro-

duction at the Year 10 levels shown in Table 2-I.

FACILITY SITING

The Draft Environmental Assessment (EA) prepared by BPA in 1989 explains all
of the facilities and alternative sites considered in the Yakima Basin. This report
will concentrate on those sites finally selected for use in the Yakima Basin pro-

gram. Table 2-2 lists the various facilities required for the program.

The adult and juvenile trapping facilities are the subject of a separate predesign
report being prepared by the Yakima Basin Passage Work Group. Figure 2-I was
taken from the EA and modified to show the locations of the above-listed facili-
ties. At this time, the specific locations of the acclimation sites have not been
finalized but the locations shown on Figure 2-1 represent EDWG's most recent

plan for the respective stream reaches for acclimation and release.
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Table 2-2
YAKIMA RIVER BASIN
FISH FACILITIES

Central Hatcheries Satellite Facilities
Oak Flats Wapato

Cle Elum Prosser

Nelson Springs

Acclimation Sites Adult Trapping Sites
12-Summer Steelhead Roza Dam_ _
15-Upper Yakima Spring Chinook Cowiche Diversion
6-Naches Spring Chinook Prosser Dam

Juvenile Trapping Sites

Roza Dam
Oak Flats Division
Prosser Dam

FISH CULTURAL CRITERIA

WATER QUALITY AND QUANTITY

The most important criteria for the fish culture program are water quality and

quantity. A brief discussion of water quality and quantity is presented below. A



companion document prepared by the USBR contains detailed information on the

suitability of the selected sites to meet these criteria.

Water Quality

The general water quality guidelines for fish culture facilities is taken from the
Alaska Department of Fish and Game (1983). The USBR water supply report
will compare the recorded water quality at each site with the Alaska criteria.
Several criteria have been agreed upon in the hatchery design that relate to

disease control. These include:

The initial incubation of all eggs will be on discase-free water, eg.,
spring or well water. Isolation in bucket incubators is suggested in-
itially for steelhead and may be expanded for further use for

chinook at a later time.

Rearing will be conducted only with first pass water with the excep-

tion of coho and only in the event that site water supply constraints

require it.

Second or third pass water can be used for holding adults if site

specific water supply constraints require it.
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To reduce stress and potential disease outbreaks, dissolved oxygen
gas in the water shall remain 7.0 mg/l or above. Thus, inflowing

water or second pass water should be returned to near saturation.

The rearing of steelhead in raceways or troughs shall be physically
isolated from chinook to reduce the chance of disease-bearing water
from being easily transferred, e.g., raceways should not have com-

mon walls between steelhead and chinook.

Water temperature is a critical parameter for the programming of fish culture. If
the desired water temperature cannot be reached from existing sources, water
chilling may be required. The water temperature which was assumed to be avail-
able at each site is documented in the computer output in Appendix A. These
data were taken from existing records and in some cases specific onsite measure-
ments by the USBR. The USBR water supply report presents all available

temperature data.

Water Quantity

Based on available temperature data and the program goals at each site, the de-

sired maximum flow rate for fish culture at each site was calculated and is shown



in Table 2-3.  Appendix A shows calculated flow and space requirements by
species and the desired practical flow rates for norma hatchery operations. These
desired flow rates will be compared with the actual available flow rates in the

USBR water supply report.

Table 2-3
YAKIMA RIVER BASIN
FISH CULTURE FACILITIES
DESIRED FLOW RATES

Flow (in CES)
_ Surface Well
Site Water Water Total
Central Hatcheries
Oak Flats 44 5 49
Cle Elum 17 7 24
Nelson Springs 10 1 11
Satellite Facilities
Wapato 60 0 60
Prosser 14 1 15
Acclimation Sites
Each Pond 12 0 12




FISH PROGRAMMING

The programming of each fish species by subbasin and facility in the Yakima
River Basin was accomplished by FMC using a computer program which they
specifically developed for this purpose. The computer program vyields space,
flow, and food requirements, as well as estimated pollution levels generated by
fish culture activities. The detailed computer output is contained in Appendix A.

This section deals with the schedule of fish by species, subbasin, and site.

SCHEDULES

Figure 2-2 shows the schedule of fish production by species for a single generation
of fish. For clarity, the second generation was not shown. Figure 2-3 shows the
same information presented in Figure 2-2 but rearranged by site. Again, no
attempt was made to show the second generation of fish. Study of Figures 2-1,
2-2, and 2-3 should make it very clear that this is a complex fish culture program
requiring a substantial amount of central control and management, and a signif-

icant amount of fish-transfer logistics. This will be discussed later in this chapter.



UPPER YAKIMA SPRING CHINOOK
1,150,000 Fish at Release, 15/1b

J FIM|IAIMI Y A OfN F M
Life Stage Site
Adult Collection Roza Dam
Adult Holding Cle Elum
Incubation Cle Elum
Rearing Cle Elum
Acclimation 15 - Acclimation Sites

NACHES SPRING CHINOOK
450,000 Fish at Release, 15/Ib

J FIMIA|M]|J A OIN f_ M
Life Stage Site
Adult Collection Gowiche Diversion
Adult Holding Oak Flats
Incubate to Eyed Eggs Oak Flats
Final Incubation Cle Elum
Rearing CLEE.UM Cle Elum
Rearing Oak Flats
Acclimation 6 -Acclimation Sites

FALL CHINOOK
3,600,000 Fish at Release, 65/lb

J FIM|A|M]|UJ A O|N F M
Life Stage Site
Adult Collection Prosser Dam
Adult Holding Prosser
Incubation Nelson Springs
Rearing Nelson Springs
Acclimation Wapato, (2,400,000 Fish)
Acclimation

Prosser, (1,200,000 Fish)

FIGURE 2-2
YakimaBasin

Fish Culture Schedule
by Species



NACHES SUMMER CHINOOK
200,000 Fish at Release, 151b

FIMIAIM[JIJ]|A
Life Stage Site
Adult Collection Cowiche Diversion
Adult Holding Oak Flats
Incubation Oak Flats
Rearing/Acclimation Oak Flats

COHO

2,000,000 Fish at Release, 15/lb

FIMJAIM|JI]J A
Life Stage Site
Adult Collection Prosser Dam
Adult Holding Prosser
Incubation Oak Flats
Rearing Oak Flats
Acclimation Oak Flats (450,000 Fish)
Acclimation Wapato (1,550,000 Fish)

SUMMER STEELHEAD

400,000 Fish at Release, 7/1b

FIMJA|IM|J][|J]A
Life Stage Site
Adult Collection Cowiche Diversion
Adult Holding Nelson Springs
Incubation Nelson Springs
Early Rearing (Inside) Nelson Springs
Rearing Nelson Springs
Acclimation 6 -Acclimation Sites (200,000 Fish})
Rearing NELSON SPRINGS Nelson Springs
Acclimation Oak Flats

6 -Acclimation Sites (200,000 Fist)

FIGURE 2-2 (Continued)
YakimaBasin

Fish Culture Schedule
by Species




CLE ELUM

MIJIJIA|SIO|INI|DJJ|IFIMIAIM|[J]J|A]|S|]OIN|D]|J M
Life Stage Species
Adult Holding Upper Yakima Spring Chinook Upper Yakima Spring Chinook
incubation Upper Yak ma Sping Chinook Upper Yakima Spring Chinook
Rearing — Sor Chinook Upper Yakima Spring Chinook
Final Incubation < Spring Chinoos Naches Spring Chinook
Rearing [45Ch- Sonng Cringor Naches Spring Chinook (to Oak Flats)

NELSON SPRINGS

M]J]J]J]|A[S|O|INID|[J|FI{MJA|IM]|JI|J |A|S|OIN|D]|J M
Life Stage Species
Incubation Fall Chinook
Rearing Fall Chinook
Adult Holding Summer Steelhead
Incubation Summer Steelhead
Early Rearing (Inside) Summer Steelhead
Rearing Summer Steelhead (to Oak Flats)

Summer Steelhead
OAK FIATS

M{JIJ|A|IS|O|NI|D|J]FIM|A[M]J]|J]|]A[S]|O|N|DI|UJ M
Life Stage Species
Adult Holding Nach=s Naches Spring Chinook
incubate to Eyed Eggs < Spring Chinogk Naches Spring Chinook
Rearing [ NacoecsprnaCrnoo ] Naches Spring Chinook
Adult Holding Naches Summer Chin Naches Summer Chinook
Incubation aches Summer Chinool Naches Summer Chinook

Rearing/Acclimation
Incubation

Rearing
Acclimation

Rearing

= Summer C

hinook

Summer Steethead

Naches Summer Chinook
Coho

Coho

Coho (450,000 Fish)
Summer Steelhead

FIGURE 2-3

Yakima Basin

Fish Culture Schedule
by Site




PROSSER

JIJ]A|S|OIN|D}J M|A|IM]|J I}
Life Stage Species
Adult Holding | Faicanoor | Fall Chinook
Final Rearing/Acclimation m Fall Chinook (1,200,000 Fish)
Adult Holding M Coho

WAPATO

Jlalals{o[n|D ][y M{A[{MJIJA
Life Stage Species
Acclimation Fall Chinook (2,400,000 Fish)
Acclimation W Coho (1,550,000 Fish)

COWICHE DIVERSION

b 3| als]o[N[D ]y Mlalm]a]a
Life Stage L Species
Adult Collection Naches Spring Chinook
Adult Collection Naches Summer Chinook
Adult Collection Surmir Stesinead Summer Steelhead

ROZA DAM

JiJ|A|S|O|N|D}J M|A|M}JIJ
Life Stage Species
Adult Collection Lposr Yama Spnng Chiroos Upper Yakima Spring Chinook

PROSSER DAM

J|J|A|S|O|N|DY}J MiAIM| J]|J
Life Stage Specles
Adult Collection Fall Chinook
Adult Collection Coho

FIGURE 2-3 (Continued)
Yakima Basin

Fish Culture Schedule
by Site




VESSELS

The programming was based on a discrete number of experimental groups within
each stock of fish. Standardized vessels are used throughout the Yakima Basin to
allow for the handling of these discrete experimental groups. The details of these
vessel requirements and vessel design are presented later in this chapter. As an
overview of the programming, however, we have prepared Figures 2-4
through 2-11 to show the vessel and flow usage for both rearing and incubation by
station. These schedules include the second generation fish because of the

potential for overlapping space and flow requirements.

Figures 2-2 through 2-11 summarize the essence of programming for the Yakima
Basin and have received careful review by all concerned parties. The remainder
of this chapter is devoted to the details which lead to the development of these

figures.

LIFE-STAGE CRITERIA

The programming of the fish from adult capture to smolt release is presented in
this section, Table 2-4 presents a summary of the numbers of fish at each life
stage for the Yakima River Basin program. Additional details on adult holding

and spawning, incubation and rearing are presented in the following sections.

2-9



AN | FEB | MAR | APR |

may [ wuN | wu | aue | sep | ocT | Nov

DEC

From Incubation  —————r 520,000 Fish to Oak Flats
1 e Eiidnahilonid 1
2 o s, | [ 2
3 .......................................... y 3
4 250000Fish ottt 3
15 Acclimation Sites
5 5
6 3
7 , 7
8 8
9 9
2 Mo 0] 9%
< <<
5 11 Sl -4 ' 11 5
% 12 12 ‘é
13 13
14 14
15 / 15
16 ’ DG
17 From incubstion /.77 7 7 7 7 77 7 7 2] ///// // 17
D s o il YAKIMA SPRING CHINOOK' ADULT UPPER YAKIMA SPRING CHINOOK /
18 I TSI III IS % ¢ i8
FLOW (CFS)
River Water 14 =17 —=— 0 —f—0 10 f 14 River wae
Well Water 0 Jl— 0 4I Y : 0 : : 0 Well Water
Infitration - Galery 4 :; 4 : 4 :7 4 ‘lr 4 : [ Y — Infiltration Galery
TOTAL 18 = 21— 4 e 4 — 18 } 18 TOTAL
FIGURE 2-4

Cle Eium Central Hatchery
Upper Yakima and Naches Spring Chinnok

Rearing



JAN FEB MAR ocT Nov DEC
1 MASSASANRNNNNNNNNNN NONON N N N NN N NNNN NN 1
NANNNANNNNANNNNY NANRNRARANON NN NN NN
2 ANNANRNNNNNANNNNNN NANONNANNRANNNRNANNNNANN D
MOSNNN RN NNNN NN Y NANNNANNNANNNY,
RN NN NN NN NN ANNRSANNNNNANY] 3
WA RRRUN RN NN NN Y NN RN NN NN Y
4 A SONNNNNNANNNNNNN NONRONRORAN NN NN Y4
EROANNANNNNNNNAN MANNNNNNNNNNNE
CUORRSRONNNRN NS NN N Y NSOM R AR NN
3 Qh\\\\\\\\\\kt \Q\\\\\\\\\QQ 3
N N
LN UPPER YAKIMA \\\_'I':Twoliluw-yo Y UPPER YAKIMA NN
7 SPRING CHINOOK NN —_— SPRING CHINOOK N, 7
8 RNONNNANANNNNNNN RSNNNARNNANNNN 8
@ MOORN RN NN NN NN NN ROV RN RN @
O LS R SNNANNNANNANNNNRN RSNNNSAANNNNANL S |
) NOVRRUONR NN RN NN OON NN NN NN NN S
© HOLNNANNNNNNNNNANN RNNNANNANNNNNNHO O
F T ROAANNANANNNNNYN AASANNNNNNNANNAT R
o VOO AN R RN NN NN N Y RONVNONNR RN NN NN a
W PAONNANANNNNNNNYN NNNNNNNNNNNNN T W
a NANNANNNAN NN NONSONRRN RN NN Y ol
T3 RSONNNNNNNNN NN Y AR NN EE
I 14
E ......
15 | o Gak Flata i5
e B SPRING B
16 il CHINOOK 116
17 [- - - T T T T T R e e 17
18 18
Spare
19 Toughs 19
20 20
FLOW (GPM) N
Well Water 170 f= 30+ = 0 e 110 s 150 sl Weoll Water
Chilled Well Water 0 =0 } 14 } 20 m—tt 20 Chilled Well Water
TOTAL 170 =30+ I 14 = 130 === 170 === TOTAL
FIGURE 2-5

Cle Elum Central Hatchery
Upper Yakima and Naches Spring Chinook
Incubation



JAN | FEB MAR | APR MAY JUN JU | AUG | SEP | OCT | NOV | DEC

RACEWAYS

f
1 To / 1
2 1ER CHINOOK Pond #1 2
202,000 Fish
3 : o Acclimation i 3
4 4
5 / 5
6 6
7T . EIENENE I
.. -."."| 450,000 Fish 520,000 - .-
9 |- . .".".] to Acclimation from Cle Elum |-~ -9
B NACHES SPRING CHINOOK i e —_— T n
10 -7 . T . J10] =
L K - %
LI Jul =
. .« - . - P L
12 |- . LT .. 12 2
]
13 l\I\I\/\I\I\/\I\I\I\I\I\I\f\I\I\I\I\I\I\I\I\I\I\I\l\f‘l\I\I\I\I\I\I\I\I\I‘I\I\I 13

\\\\.\\\’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

PP AT AP AP AP AT AV AV A N N A N A AP A A A A A A AL AL AT AL A A AL SN A S
14 B e S N N N UL N UL A S NN YL Y LR T W A TR U0 T T T T T A 14

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII//I
\\\\\\\\\\\\\'\\\\\\\\‘\\\\\\\\\\\\\\\\\\

16 PR P A e A A A A N N N A A A A A A A A AN A 16
PRSNGSR 2 I S g N N LA YA
FAPAF AV IV AP AP AP A AV A N N N NN AN AN
AT IR T Tt .o A AT TR LA T L T T Y T ) A AL S N L T LA AR AT AT
17 Vv v v a0 a s 20 2 0 8 8 2 8 5 8 F £ L2 ELL LS PN NN NN NN P A P A N N AN NN A R X 4
I N N R N N N N N NN YR YA TR NIRRT TN L S S g e N N A R N N A N N N N Y
N N A N A N N N N N NN N AN NN NN AN NA B A PR AP A P R e e D A A A A N N A A A N A A A A AN AR AR
18 I S S R e g N N N N U NN AN YA TR R S N N N N N NN YA YA WA YA TR AL R TA YA A A IET:)
P A A N N N N N N A A A NN N N NN AN AR AN P A N N N N NN N N RN NN N NNNA D P Ay Y N N A AN,
RS SNSRI RN SN I YRV VAN YA YA YA YA YA YA JA VA T JA JA TR JR A TR T P N R Nt

P R R R R N N NN AN A AL AP P RV A A A N A N N A NN A S A 459,000 Fish N AN RN AN

N N N SN A W N\ 450,000 J S A R AR W N A I N — LR A N N AN
19 ffrfzz/r//m.r////. 000 Fish o 5,5 NN N N N e e e Sa i ta e el r e s Stay in Receways . “, ', /", s p s s s s 19
R T T T [N N A e N A R N N N N Y AR
P e e R A A N A I A B A A AR A A RN AR A AR AN NN N NN N NN N
Pl S S N N N VL SR YA TR YR TR TR T YA JA S L R N N N S LA 1,580,000 Fish AN 20
P I A AP A A A A N A B EA A N A A AN A A A A A A AL A A A A 10 Ponds #2-5 NN N NN N NN N
R A A A A A A A I A TN A A T ] AN A N s S N N N R N R

LN N N AL A A A
21 P I R R A A A A N AR AR, L4 I I I e e A B R I R R R R A N N I A I R R D LI S S AT 21
L e e N L e N N N A N L R UL A T T TR T T D N e e e N N L L UL L U U T W N T T T T D A DL L N L UL UL L R R W W

/IIIIIIII‘/IIIIIIIIIIIIIII /IIIIIIIIIIIIIII/‘/‘IIII/IIIIIIIIIIIIIIIIIIIII

D R e e N N S N A A UL YL SR TR T N N N T T T ] P i e R A N N N N N N YA TATA VAT L UL A N TR T ] LR VL S S S S N U TR R S
22 PRV A AV A R A N N A A AR RN P PV AV AV AV AV R A A A N A A N N R AR RN P A A R R R AR AN, 22
PPl il i Sl Vil V0¥ Wl Nl Nl Vot Nl i "R N a a R G G il A P Sl i el el Nl Al Vil Vil Vall ol Gl ol NSl Valt "o N i Tl i NG R S A

PONDS

200,000 From
Ty S Fish i y
1 ACHES SUMMER CHINOOK | NEPEERE ~0ULT NACHES SPRING CHINOOK NN A R 00 1
T T T T Fyr/s g s e oy FrF oy Fr s 7
P G YR YR YR YL S N AN L7 A AT T TR T T A AT TN 2
PN N N NN N NN NN PN N N N A N N N N N N NN NN n
L L L A A L N L N A Y SN O L S L N L T W W N Y ()
3 srr e e s e e e 2 2 ¢ ] 1,580,000 Fish From N N N N AN AN AN RN ARA R
AR A T T Ny SRR A e N N N S YR A S S Y TR L T =
P s 2 s » | Yo Wapato Raceways [+ » ¢ # » 2 7 NN NN A o)
[N NN WA > it/ 0 A0 YRR YR SRR LN i R L RN
4 PV IV I R N NN PR AV IV AR AR NN 4 o
LU S S S T T T N SR L N N U U N S N T T TR T A T
PRI A AT A A AT A PRV AV I AV AV I A R e A A R AR
LU N L L YL S S S T N e L N O O O L L T N U S N R R R
[ N NN AN ENENN] PPN N NN N NN NN NN N NN )

FIGURE 2-6

Oak Flats Central Hatchery

Naches Spring and Summer Chinook
Coho and Summer Steelhead
Rearing




JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
FLOW (CFS)
well water 0 mfe () e ) s () s () s 5 s 5 s 5 e 5 e () s () s O ==f Vel Water
River water 38 s 40 s 36 s 15 s 15 s 19 e 19 s 23 s 3 s 4 s 38 e 38 e RiVEr Water
Aeturned to River 38 e () 36 w—t 0 =t (e | 0 } 0 ==t 0 } 0 } 0 e 3 = 38 ] Retumed to River
Returned to Canial 0w O e () e 15 s 15 s 24 e 24 stees 28 s 36 s 44 s () e () smned Rtued to Canal
Naches-Selah LD. 0 = ) e () o— 30 e 132 e 134 e 136 S—— 136 m—— {15 —— 10 — fem s Naches-Selah L.D.
Aiver Diversion s 35 memmfmr 40 s 36 s 1 30 s 132 s 120 s 131 s 131 s 110 eefrme 108 s 36 smmefemn 38 = | River Diversion

|

FIGURE 2-6 (Continued)
Oak Flats Flow Summary
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FIGURE 2-7

Oak Flats Central Hatchery

Naches Spring and Summer Chinook and Coho
Incubation
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Wapato Satellite Site
Fall Chinook and Coho
Acclimation
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Table 24
YAKIMA RIVER BASIN
LIFE-STAGE SUMMARY

Upper Yakima Naches Naches Summer
Life Stage Spring Chinook Spring Chinook Summer Chinook Fall Chinook Coho Steelhead
Adults trapped 1,289 508 243 2,815 2,648 306
Females spawned 412 162 77 1,013 1191 137
Eggs taken 1,769,000 693,000 308,000 4,557,000 2,857,000 615,000
Eyed eggs 1,627,000 638,000 283,000 3,965,000 2,486,000 966,000
(%) 92) (92) (92) (87) (87) (92)
Survive to first feeding 1,592,000 623,000 277,000 3,737,000 2,343,000 554,000
(%) (90) (90) (90) (82) (82) (0
Survive to release 1,150,000 450,000 200,000 3,600,000 2,000,000 400,000
(%) (65) (65) (65) (79) (70) (65)

s€a7114/013.50



Adult Criteria

Adult brood stock will be trapped at the Prosser, Cowiche and Roza trapping
sites. Only short-term holding (one or two days) will be available at these sites.
Long-term adult holding and spawning will occur at the central hatcheries and the
Prosser satellite facility. The flow criteria for holding adults is 1 gpm/fish for
chinook and Y2 gpm/fish for coho and 2 gpm/fish for steelhead. The volume

criteria is 8 foot’/fish for’ chinook, 4 foot’/fish for coho and 2.5 foot¥/fish for

steelhead.

Table 2-5 shows the adult holding criteria for the Yakima Basin. All adult
holding vessels will aso be used for juvenile rearing with the exception of the fall

chinook holding pond at Prosser which will serve as a settling pond.

Incubation Criteria

The general strategy for incubation is to use deep trough incubators (Senn, et a,
1984, pp. 89-93) for all salmon and Isoflow buckets for steelhead. Deep troughs

will also be used for steelhead early rearing. The incubation strategy will be to
extend with the development rate of all salmon that are to be reared for

12 months or more to a period in time when their first feeding matches closely
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Eggs required

Eggs per female
Females required
Pre-spawn mortality (%)
Females taken

Male to female ratio
Adults taken

Adults held at one time
Volume required (ft3)
Flow required (gpm)
Raceway

Ponds

Table 2-5

YAKIMA RIVER BASIN

ADULT HOLDING CRITERIA

Upper Yakima Naches Naches Summer
Spring Chinook Spring Chinook Summer Chinook Fall Chinook Coho Steelhead

1,769,000 693,000 308,000 4,557,000 2,857,000 615,000

4,300 4,300 4,000 4,500 2,400 3,000

412 162 77 1,013 1,191 205

20 20 20 10 10 10

515 203 97 1,126 1,324 228

1.5:1 1.5:1 1.5:1 1.5:1 1:1 1:1

1,289 508 243 2,815 2,648 456

1,289 508 243 2,252 2,119 456

10,312 4,064 1,944 18,016 8,476 1,139

1,289 508 243 2,250 1,059 912

2 1 2 1



the emergence of fry from the naturally spawning population. Fall chinook and

summer steelhead will be incubated on spring water at Neson Springs.

All salmon incubation will include substrate as determined by the hatchery
manager. Table 2-6 provides a summary of criteria to be used in the design for
incubation. The recommended number of incubation units for each facility is as

follows is shown as well as the required flow rate.

Rearing Criteria

The application of the following rearing criteria to the available water supply at
each site is detailed in Appendix A. The following density indexes were used for

the three types of rearing vessels.

Raceways 0.175 Ibs/ft*/inch
Ponds 0.150 Ibs/ft*/inch

Acclimation Ponds 0.110 Ibs/ft3/inch

Flow loading rates were designed according to the following formula for raceway

and pond loadings.

gpm/lb = (% food fed)
(4)(available oxygen, ppm)
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Table 2-6
YAKMA RIVER BASIN
| NCUBATI ONREQUI REMENTS

Upper Yakima Naches Naches Summer

Spring Chinook Spring Chinook Summer Chinook Fall Chinook Coho Steelhead
Eggs spawned 1,769,000 693,000 308,000 4,557,000 2,857,000 615,000
Troughs for eyeing 2 1 1 4 3 82 (buckets)
Flow required (gpm) 14 7 7 28 21 27
Eggs after eyeing 1,627,000 638,000 283,000 3,965,000 2,486,000 566,000
Density after eyeing 180,000 180,000 180,000 152,000 180,000 180,000
Troughs for hatching 9 4 2 26 14 3
Flow required (gpm) 90 40 20 260 140 30
Early rearing - -- -- _ 450,000
Troughs for rearing - - _ 32
Flow required (gpm) - _ 320



Where the available oxygen equals the influent concentration minus effluent con-
centration. As an example, with available oxygen equal to 4.0 ppm and per-
centage food fed equal to 2.0, the flow loading rate used for rearing is
0.13 gpm/lb of fish or 8 lbs/gpm. The actual flow rates needed by the fish at

each stage of rearing are shown in the computer output in Appendix A.

Based on these criteria and the need for individual experimental groups, it was
decided that standard 5,000-ft* concrete raceways of a design similar to that
currently used by WDF would be used for rearing. These would be 10 feet wide

and 100 feet long (wall to screen) and average 5 feet deep with no kettel.

Rearing ponds will be standardized at 20,000 ft* and will be designed in keeping
with current WDF criteria. The three 45,000-ft> ponds at Wapato are the only
exception to this standardization of vessels. These ponds for final acclimation of
coho will be similar to those used for spring chinook at Chelan PUDs Chiwawa
acclimation site. The required rearing vessels for the Yakima Basin are shown in

Table 2-7.
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Table 2-7
YAKIMA RIVER BASIN
REARING VESSELS

Number of Vessels
5,000-ft> 20,000-f>  45,000-ft>

Raceways Ponds Ponds
Cle Elum 18 0 0
Oak Flats 22 5 0
Nelson Springs 7 0 0
Wapato 6 0 3
Prosser 6 1 0

FISH CULTURE SUPPORT

FOOD CONSUMPTION

Food consumption was calculated for each station and each stock is documented
in Appendix A. Table 2-8 shows a summary of food requirements by station by
month. The food requirements shown for Oak Flats, Cle Elum, and Nelson
Springs include the food which would be needed at the associated acclimation
sites for spring chinook and steelhead. Three 70,000-lb capacity freezer buildings
of a type similar to WDF's Klickitat freezer will be provided for the Yakima
Basin. One of these buildings will be provided at Oak Flats, Cle Elum, and

Wapato. In final design a semitrailer will be considered for the Wapato site to
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reduce cost. All required food will be delivered by commercial suppliers to these
three main freezer buildings. Hatchery staff will move the required food to
walk-in freezers at Nelson Springs, and Prosser Food for acclimation sites will be
transported each day to the sites by the fish culturist responsible for these

facilities. Two feedings per day are anticipated at the acclimation sites.

Table 2-8
YAKIMA RIVER BASIN
MONTHLY FOOD REQUIREMENTS

BY STATION
Upper .
Yakima Naches Basin Lower
Basin Oak Nelson Yakima Basin
Month Cle Elum Flats Springs Wapato Prosser Total

January 6,139 7,945 9,568 23,652
February 10,852 30,109 17,609 58,570
March 20,362 28,969 4,630 34,755 1,675 90,391
April 2,638 17,729 675 70,536 10,294 101,872
May 5,619 4,535 1,475 12,736 6,203 30,568
June 8,711 9,427 2,969 21,107
July 12,620 15,514 4,944 33,078
August 28,106 32939 11,814 72,859
September 18,586 31,919 10,184 60,689
October 11,323 29,660 4,727 45,710
November 7,344 8,129 5,610 21,083
December 3.940 7.108 7.169 18,217
Total 136,240 223,983 81,374 118,207 18,172 577,796
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TRANSPORTATION OF FISH

As explained earlier in this chapter, there will be a substantial movement of fish
at various life stages between the facilities in the Yakima Basin. To ensure
success of the overall program, these logistical efforts must be carefully designed
and managed. There will be two 2,000-gallon tanker trucks, and two 300-gallon
tanker trailers to be pulled by 3/4-ton pickups. Eggs will be transported in
standard hatchery pickup trucks with canopies. Table 2-9 shows the truck trips
and estimated miles per trip required for and estimated miles per trip required
for transporting fish in the Yakima program. A total of 321 truck days (one truck

day = 8 hours) are estimated for the Yakima Basin program.

STAFFING REQUIREMENTS

An estimate of the staffing requirements for the Yakima Basin was prepared by
FMC based on current WDF practice. Table 2-10 shows the estimated staff
requirements. This estimate does not include staff required for marking fish and

other experimental data collection needs as required by EDWG.
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YAKIMA RIVER BASIN
FISH TRANSPORTATION REQUIREMENTS

Stock/

Life Stage From To Start Finish
Upper Yakima Roza Dam Cle Elum 5/20 9/30
Spring  Chinook/

Adults

Upper Yakima Roza Dam Cle Elum 5720 9/30
Spring Chinook/

Adults

Upper Yakima Cle Elum Acclimation 2115 315
Spring Chinook/

Presmolts

Naches Spring Cowiche Oak Flats 5120 9/30
and summer Diversion

Chinook/Adults

Naches Spring Oak Flats Cle Elum 11/15 11730
Chinook/Eyed Eggs

Naches Spring Cle Elum Oak Flats 9/10 9/18
Chinook/Fry

Naches Spring Oak Flats Acclimation  3/1 3/15
Chinook!

Presmoits

Fall Chinook/ Prosser Prosser 9 12/15
Adults Dam

Fall Chinook! Prosser Prosser 91 12/15
Adults Dam

Fall Chinook/ Prosser Nelson 21 3/15
Green Eggs Springs

Fall Chinook/ Nelson Wapato 3/20 3/30
Fry Springs

Table 2-9

Total Number
To he Moved

1,030

258

1,200,000

751

638,000

500,000

460,000

2,252

563

4,557,000

1,250.000

Vehicle

Tanker

Trailer

Tanker

Trailer

Pickup

Tanker

Tanker

Tanker

Trailer

Pickup

Tanker

Total Round

Number Trip Total
of Trips Mileage  Miles
45 96 4,320
40 % 3840
45 40 1,800
140 30 4,200
3 150 450

18 150 2,700
18 50 900
26 2 52
60 2 120
20 110 2,220
12 24 288



Stock/
Life Stage

Fall Chinook/
Fry

Fall Chinook!
Fry

Coho/Adults
Coho/Adults
Coho/

Green Eggs

Coho/Presmolts

Summer Steelhead/
Adults

Summer Steelhead/
Presmolts

Summer Steelhead/
Fry

Summer Steelhead/
Presmolts

From' To Start Finish
Nelson Wapato 5/15 5120
Springs
Nelson Prosser 3/15 5/20
Springs
Prosser Prosser 9/20 11/30
Dam
Prosser Prosser 9/20 11/30
Dam
Prosser Oak Flats 9/1 9/30
Oak Flats Wapato 228 3/10
Cowiche Nelson 9/1 3/15
Diversion Springs
Nelson Acclimation 2/14 216
Springs
Nelson Oak Flats 111 11/4
Springs
Oak Flats Acclimation 2/20 2128

Table 2-9
(Continued)

Total Number
To be Moved

1,250,000
1,300,000
2,118
530
2,857,000

1,600,000

210,000
220,000

210,000

Total

Number

Vehicle of Trips
Tanker 18
Tanker 12
Tanker 16
Trailer 16
Pickup 20
Tanker 30
Trailer 40
Tanker 18
Tanker 18
Tanker 18

Round
Trip
Mileage

24

110

140

56

50

Total
Miles

432

1,320

32

2.800

1,680

1,080

540



Cle Elum
Oak Flats

Nelson
Springs

Wapato
Prosser
Upper

Yakima

Acclimation

Naches
Acclimation

Totd

Table 2-10
YAKIMA RIVER BASIN
ESTIMATED STAFF REQUIREMENTS
(person months)

Assistant Truck _
Manager Manager Culturist Temp. Security Driver Pathologist Maintenance

12 2 4 6 6
12 12 36 10 6 12 12 12
12 12 —_ 6 3 -

- - - 8 — -

- - 10 3 3 _

- 30

= - 36 = = -
36 36 70 99 18 12 12 12
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Chapter 3
CLE ELUM FACILITY DESIGN

GENERAL SITE DESCRIPTION

The Cle Elum site was chosen as the central hatchery facility for Upper Yakima
Spring Chinook. In addition, Naches Spring Chinook will be incubated and reared
at this site prior to their return to the Naches basin centra hatchery at Oak Flats.
The Cle Elum site is located 0.9 mile west of the bridge between Cle Elum and

South Cle Elum.

The 5-acre site is situated near the bank of the old Yakima River channel in an
undeveloped 140-acre site. The construction of the Northern Pacific Railroad
forced the realignment of the Yakima River channel and left the old river channel
as a series of ox bow lakes. The railroad embankment acts as a levee to protect
the site from floods. The site is approximately at River Mile 184.0 on the

Yakima River. An aerial photo of the Cle Elum site is shown on Figure 3-1.
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ALTERNATIVE SITES

Two sites near the town of Thorp were investigated as alternatives to Cle Elum.
The Thorp site was at the existing City of Ellensburg water supply facility near
the Town Diversion Dam. The Newman site was located across the river from
the Thorp site on a 250-acre parcel of land. It was understood that the City of
Ellensburg would be willing to sell their facilities including an infiltration pond and
a large productive well field. When this option did not develop, the nearby
Newman site was investigated. Groundwater which was important to the develop-
ment of either site did not materialize after geophysical studies and drilling at test
wells on the Newman property. As a result, the Thorp and Newman sites were
dropped from further consideration and Cle Elum was selected as the site for the

Upper Yakima Basin central hatchery.

FACILITY SIZE

Relative to the available space on the site, the hatchery is very small. Ample
room is available for the required 18 raceways as well as support facilities. The
hatchery site proper will encompass 5 acres. Smaller offsite parcels will be re-
quired for a river pump station and well heads (see Figure 3-2). Easements will
be required for the short powerline and the 0.5 mile access road. An easement

will aso be required for the river pump station and its access road.
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There exists the potential for wetlands enhancement and joint development of the
property east of the site. This would be done in conjunction with the towns of

Cle Elum and South Cle Elum.

PRODUCTION GOALS REVIEW

As presented in Chapter 2, the production goals for this facility include adult hol-
ding of Upper Yakima Spring Chinook and incubation and rearing of Upper
Yakima and Naches Spring Chinook. No fish are planned to be released from
this facility. The 1.15 million Upper Yakima Spring Chinook will be outplanted to
15 acclimation ponds and the 450,000 Naches Spring Chinook would be returned
to Oak Flats for final rearing prior to outplanting to 6 Naches basin acclimation

sites.

As explained in Chapter 2, the Cle Elum central hatchery will have eighteen
5,000-cubic-foot raceways for rearing Upper Yakima and Naches Spring Chinook.
Two of these raceways will be specially modified to hold adult Upper Yakima
Spring Chinook. The raceways will be supplied with water from the lake pump

station. The adult holding raceways will also be supplied by first pass well water.

3-3



CURRENT LAND USE AND OWNERSHIP

Currently, the site is undeveloped. There is a Puget Power transmission line run-
ning just east of the hatchery facility, and as mentioned earlier the railroad runs
the length of the site along the Yakima river. Parts of the site are used as

undeveloped camp grounds and some trash dumping has occurred.

All of the proposed facilities are located in unincorporated Kittitas County,
although, part of incorporated South Cle Elum lies just east of the site. The
lands are currently owned by either the Plum Creek Timber Company or

Burlington Northern.

SITE DEVELOPMENT

The following is a discussion of the items of work required to improve the Cle

Elum site for use as the central hatchery for the Upper Yakima Basin.

ACCESS ROADS

There are existing access roads throughout the site but they are in need of

clearing and resurfacing with gravel before they can serve as adequate access for

34



the central hatchery. Roads to be improved are shown on Figure 3-1. Onsite

roads will be gravel surfaced.

DRAINAGE AND SNOW REMOVALS

Site grading will be designed to ensure adequate drainage. Drainage provisions at
this site will be minima due to the proximity of the ox bow lakes. Snow removal
from the access road will be contracted to Kittitas County or the City of Cle
Elum. Onsite snow removal will be accomplished by the hatchery staff with use

of a plow mounted on a $-wheel-drive pickup.

CONSTRUCTION CLEARING AND GRUBBING

Clearing and grubbing will be required for the entire hatchery site. The site was
selected to retain the buffer of trees between the hatchery and the ox bow lake.
Some trees will need to be cleared as part of the upgrading of the existing access
roads. Most of the river pump station will be constructed on the existing rip rap
dike. If one or more of the acclimation ponds called for in the Cle Elum area
are put next to the river pump station, further clearing may be needed. At this
point, the 12.5KV transmission line to the river pump station is assumed to follow
the access road or the Burlington Northern Railroad right-of-way. Clearing for

the transmission line should be minimal.



SITE WORK AND SLOPE PROTECTION

At this point, it is assumed that an earthwork balance is obtainable on the site.
Only select backfill material and gravel surfacing material will be imported. Final
design flood levels will confirm this assumption. If calculated flood levels require
that the structure be elevated higher than those assumed imported material will
be acquired at gravel pits on site. Fill slopes will be 3:I and protected with
hydroseeding, and top soil will be imported for the yard area around the

residences.

WETLANDS

The hatchery site was selected to avoid existing wetlands on site. Only water
related structures such as the access road across the ox bow lake and the pump
stations will encroach on the wetlands. An increased flow will pass through the
wetlands due to the operation of the hatchery. Currently 5 to 10 cfs flows
through the ox bow lakes. This flow may be increased to 20 cfs during peak

hatchery operations.
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FLOOD ANALYSIS

The Burlington Northern Railroad tracks and the associated riprapped embank-
ment protect the site from direct flooding from the Yakima River. A Federal
Emergency Management Agency (FEMA) study (May 1981) shows the hatchery
area as within the 100 year flood plain but not at all in the floodway. The only
direct hydraulic connection between the site and the river is by way of the culvert
under the railroad track about 2,000 feet east of the site. The 100 year flood
level at that point is at elevation 1920.0. Unless there is substantial |eakage
through the railroad embankment, the 100 year flood level at the hatchery site
should then be 1920.0. A detailed review of this study and its findings is recom-

mended for final design.

POWER SUPPLY

Electrical power for the Cle Elum central hatchery will be provided by Puget
Power Company. The estimated electrical loads for the Cle Elum site are shown
in Table 3-. Their 125KV 3 phase power lines run within 200 feet of the
hatchery site. A diesel generator backup will be provided to serve power to one-
half of the pumping load and other essential services in case of a power outage.
It is anticipated that the river pump station will be treated as a separate load by
the power company. However, we recommend that serving that load from the
main hatchery be investigated in final design.
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Table 3-1
ESTIMATED ELECTRICAL LOADS

Description Quantity Horsepower (ea) KVAtal)

River Pumps 3 20 60
Lake Pumps 4 30 120
Well Pumps 4 10 40
Hatchery Building 1 -- 50
Incubation Building 1 -- 110
Freezer Building 1 - 20
Electrical Control Building 1 - 20
Residences 3 -- 60
Pole Barn 1 - 20
Cleaning Waste Aerators 2 10 20
Educator Pumps 4 7.5 30
Spray Pumps 2 10 20
Site Lighting - - 2

572

WATER SUPPLY

As presented in Chapter 2, the Cle Elum central hatchery will have need for well
water (3 cfs), river water (17 cfs), and infiltration gallery water (4 cfs) at various
times during the year. This section presents the design concepts for each water

source.




WELL WATER

The USBR water supply report has complete details on the hydrogeologic study
done to date on the site. A production well and an observation well have been
drilled into an artisan aquifer. It is assumed that four production wells may be

required to provide the needed 4 cfs.

RIVER WATER

As shown on Figure 3-1, the river pump station is located about 0.8 mile south-
west of the hatchery site. River water pumped at that site will be discharged into
the ox bow lake system which is basically the old Yakima River channel. From
there, the water will flow to the pump station which is adjacent to the hatchery
site. During final design, alternatives to this pump station will be considered. For
example, it may be possible to use a gravity diversion through the railroad
embankment at that same point and avoid the expense of pumps. It also may be
possible to use an infiltration gallery approach at a site on the north side of the
railroad embankment opposite the proposed pump station to obtain the required

flow rate through the old river channel gravels.
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INFILTRATION GALLERY

The existing ox bow lake flow is made up primarily of shallow groundwater which
continues to infiltrate onto the site through the railroad embankment along the
old river channel. As much as 4 cfs of that flow currently may be available for
use in the hatchery. A durry trench cutoff wall will be investigated during final
design to see how much water is available from this source. The pump station
sited on the shore of the ox bow lake would pump this flow and any supplemental

river water to the hatchery site.

MISCELLANEOUS WATER SUPPLY

Domestic water supply will be taken from one of the hatchery wells. Fire protec-
tion will be provided by a fire alarm system and chemical fire extinguishers. No
water-based fire fighting system is planned. A tanker fill system will be provided

on station.

WATER TREATMENT

Water used at the Cle Elum central hatchery will become contaminated with

byproducts of fish culture. These include fish waste, unused food, disease-control
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chemicals, and river sediment settled out in rearing vessels. The following is a

discussion of proposed facilities to deal with water treatment.

HATCHERY EFFLUENT

Water which has passed through adult holding and rearing vessels will be dis-
charged directly to the Yakima River by way of the existing ox bow lake system.
The existing culvert under the railroad embankment will have to be improved to
alow for a controlled release of the hatchery flow. Provisions will be made to

preclude the returning adults from entering the ox bow lakes.

CLEANING WASTE

A vacuum cleaning waste system in keeping with current WDF design practice will
be installed for the 18 raceways. The proposed system includes concrete holding
pond is capable of holding 5,000 cubic feet in the top 3 feet of depth. This
system is similar to that provided at the Eastbank Hatchery. It would be 30 feet
by 56 feet in plan, and depending on final site grades, may require an influent
booster pump to lift the cleaning waste into the cleaning wastepond. One stan-

dard WDF educator pump will be provided for each of the raceway groups. Two
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10 horsepower aerators are anticipated for the cleaning waste pond. Adult fish
held on site will be treated with formalin however at this time there is no plan for

specific treatment of water during these operations.

SEWAGE TREATMENT

Domestic sewage from the hatchery building and residences will be treated onsite

in a septic tank and drainfield. A sewage lift station may be required to deliver

flow to the drainfield if it is located at a higher elevation than the buildings.

Local health department requirements will guide the design.

FACILITY BUILDINGS

The following is a description of the buildings to be provided at the Cle Elum

central hatchery.

HATCHERY BUILDING

This 40-foot by 60-foot frame building will include the following rooms.

3-12




Description Gkee e t)

Visitor Center 20 x 30
Visitor Restrooms 2@ 10 x 10
Office 14 x 15
Lunch Room 15 x 20
Locker Room 12 x 17
Restroom 8x7

Mechanical Room 12 x 14
Storage 11 x 14

INCUBATION BUILDING

This 45-foot by 60-foot prefabricated metal building will contain 2() deep trough
incubators in a 40-foot by 45-foot room. In addition, there will be a lo-foot by
20-foot egg picking room, a 10-foot by 20-foot lab, and a 9-foot by 20-foot

mechanical room.

FREEZER BUILDING

This 25-foot by 60-foot prefabricated metal building will be designed to be similar

to the WDF Klickitat freezer building. It will have a frozen fish food capacity of

70,000 Ibs and will serve as the central freezer for the Upper Yakima Basin.



ELECTRICAL CONTROL BUILDING

This 25-foot by 30-foot building will contain the electrical equipment for the

hatchery as well as a 150 KW diesel generator. Power will be distributed to the

various buildings on the hatchery site from this building.

POLE BARN

A 40-foot by 48-foot pole barn will be provided for storage and a shop. The

tanker truck assigned to this station will be stored in this structure.

RESIDENCES

These 1,600 sguare foot single family residences will be provided on this station.

They will have two car garages and will be of a style selected during final design.
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Chapter 4

OAK FLATSFACILITY DESIGN

GENERAL SITE DESCRIPTION

The Oak Flats site was chosen as the central hatchery facility for the Naches
spring and summer chinook and coho. Some steelhead rearing also will occur on
this site. The site is on the left bank of the Naches River just downstream of the
abandoned City of Yakima water supply intake. The site lies between State
Route 410 (Chinook Pass highway) and the Naches River, 5.7 miles west of the

town of Naches, a River Mile 19.3.

FACILITY SIZE

As shown on Figure 4-1, the 6.7 acre facility fits nicely on the site between the
highway and the existing ponds. Although a detailed flood plain study will not be
completed until final design, the site will probably be out of the 100 year flood
plain and will definitely be outside the floodway. The hatchery facility will share
the site with the proposed relocated diversion and intake for the Naches--Selah

Irrigation District. River water supply for the hatchery will be pumped from the



canal downstream of the new fish screens. The hatchery site and both the
existing and proposed diversion facilities for the Naches Selah |.D. can be seen on

Figure 4- 1.

As with the Cle Elum site, there exists at Oak Flats the potential for wetlands
enhancement and preservation of wildlife habitat. There is also potential for

nature trails and an interpretive center.

PRODUCTION GOALS REVIEW

The production goals for the Oak Flats facility are spelled out in Chapter 2. In
summary, they include adult holding of Naches spring and summer chinook, in-
cubation of Naches spring and summer chinook and coho, and rearing of the
above species plus some steelhead rearing. As a central hatchery, there are no
plans for release of fish directly from Oak Flats to the Naches River. Two
million coho, 200,000 Naches summer chinook, 450,000 Naches spring chinook,

and 200,000 steelhead are programmed for this site.

As explained in Chapter 2, the Oak Flats central hatchery will have twenty-two
5,000-cubic-foot raceways for rearing. One of these raceways will be specialy
modified to hold adult Naches summer chinook. The raceways will be supplied

with river water from the cana pump station. The adult holding raceway will also
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be supplied by first pass well water. The Oak Flats site also will have five
20,000 cubic foot ponds for rearing coho and summer chinook. One of these

ponds will be specificaly modified to accommodate adult Naches spring chinook.

CURRENT LAND USE AND OWNERSHIP

The site is currently vacant land owned by the City of Yakima. Preliminary dis-
cussions with the City indicate a willingness to lease the site on a long-term basis.

The site is in unincorporated Yakima County.

SITE DEVELOPMENT

The following is a discussion of the items of work required to improve the Oak

Flats site for use as a central hatchery.

ACCESS ROADS

Two short access roads will connect the site with Highway 410. One of these is
an existing rough access road for the Old City of Yakima intake. This will have
to be reconstructed to meet state and county road standards. The second access

point will be a new one connecting the residences with Highway 410 for the
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exclusive use of the hatchery staff and their families. These access points can be

seen on Figure 4-2.

DRAINAGE AND SNOW REMOVAL

Site grading will be designed to ensure adequate drainage. Drainage provisions at
this site will be minimal because of the proximity of the existing ponds. Snow
removal from the access roads and onsite roads will be accomplished by the

hatchery staff with the use of a plow mounted on a 4-wheel-drive pickup.

CONSTRUCTION CLEARING AND GRUBBING

Clearing and grubbing will be required for the entire hatchery site. However, this
effort will be substantially less than at the Cle Elum site because the Oak Flats

site is generaly open with very few trees.

SITE WORK AND SLOPE PROTECTION

At this point, it is assumed that an earthwork balance is obtainable on the site.

Only select backfill material and gravel surfacing material will be imported. Final

design flood levels will be needed to confirm this assumption. Fill slopes will be
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3:1 and protected with hydroseeding, and top soil will be imported for the yard

area around the residences.

WETLANDS

The hatchery site was selected to avoid existing wetlands on site. An increased
flow will pass through the existing ponds in the nonirrigation season because of
the operation of the hatchery. An improved outlet channel from the ponds to the

Naches River will be required.

FLOOD ANALYSIS

A FEMA study (June 1985) shows the hatchery area is within the 100 year flood
plain. This area was only studied by approximate methods and as a result, no
detailed floor profiles or floodway determination exists for the site. A detailed
floor study will be conducted as part of the final design to aid in the final

hatchery siting as well as the design of the new Naches--Selah ID diversion dam.



POWER SUPPLY

Electrical power for the Oak Flats centrat hatchery will be provided by Pacific
Power and L.ight Company. Currently, their 12.5KV 3-phase power lines run near
the hatchery site. This line may have to be relocated to the north along the
highway. A diesel generator backup will he provided to serve power to one-halt
of the pumping load and other essential services in case of a power outage. It is
anticipated that the residences will be treated as o separate load by the power

company. The estimated electrical loads for the Qak Flats site are presented in

Table 4- 1.
Table 4-1
ESTIMATED ELECTRICAL LOADS
Description Quantity I {forsepower (ca) KVA (total)

Canal Pump 4 45 180
Wcil Pump 4 1] 40
Hatchery Building I - S
Rescarch Center 75

110

20

Incubation Building
Freeser Building

I

1
Elcctrical Control Building I 20
Residences 4 75
Polc Barn | - 20
Clcaning Wastc Acrators ° 10 20
Educator Pump 4 7.5 30
Spray Pump 3 10 20
Sit¢ Lighting - 2
662
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WATER SUPPLY

As presented in Chapter 2, the Oak Flats central hatchery will have need for well
water (5 cfs) and river water (44 cfs) at various times during the year. This sec-

tion presents the design concepts for each water source.

WELL WATER

The USBR water supply report has complete details on the hydrogeologic study
done to date on the site. Two production wells and an observation wells have
been drilled on the site. It is hoped that four production wells could provide the
needed 5 cfs. However, preliminary results from the pump test indicated that it
will be difficult to produce that much flow. If sufficient ground water is not found
on site mechanica chillers may be needed to provide water cool enough for adult
holding in the summer. It may be more economica to move the adult holding to

another site.
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RIVER WATER

The Naches--Selah 1.D. intake is just downstream of the proposed hatchery site.
Preliminary discussions between the district and BPA have identified the potential
for moving the point of diversion for the district’s intake and fish screens to the

site of the Old City of Yakima intake.

The design details of this new diversion dam, intake, fish screens, and large diam-
eter irrigation pipe are the subject of a preliminary design study being conducted
by the Yakima Basin Passage Group. A schematic representation of these facili-

ties is shown on Figures 4-1 and 4-2.

The water supply arrangement of the hatchery site would include nonconsumptive
use of irrigation water during the irrigation season. Effluent from the hatchery
would be returned to the district for use in irrigation. In the nonirrigation season,
hatchery effluent would be discharged first to the existing onsite ponds and then
to the Naches River. Figure 2-6 shows the relative quantities of flow for the dif-
ferent uses on site. A pump station is required to provide river water to the

raceways and ponds.
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INFILTRATION GALLERY

Provisions for a river bed infiltration gallery is shown in Figure 4-2. This system
may be required to provide for winter time hatchery operations when the fish

screens and canal are down because of the icing or maintenance.

MISCELLANEOUS WATER SUPPLY

Domestic water supply will be taken from one of the hatchery wells. Fire protec-
tion will be provided by a fire alarm system and chemical fire extinguishes. No
water-based fire fighting system is planned. A tanker fill system will be provided

at a point next to the pump station.

WATER TREATMENT

Water used at the Oak Flats central hatchery will become contaminated with by-
products of fish culture. These include fish waste, unused food, disease-control
chemicals, and river sediment settled out in rearing vessels. The following is a

discussion of proposed facilities to deal with water treatment.
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HATCHERY EFFLUENT

Water which has passed through adult holding and rearing vessels will be dis-
charged either to the Naches--Selah |.D. or to the Naches River by way of the
existing onsite ponds. Depending on final site grades hatchery effluent will flow

by gravity to both discharge points.

CLEANING WASTE

A vacuum cleaning waste system in keeping with current WDF design practice will
be installed for the 22 raceways. The proposed system includes concrete holding
pond is capable of holding 5,000 cubic feet in the top 3 feet of depth. This
system is similar to that provided at the Eastbank Hatchery. It would be 30 feet
by 56 feet in plan, and depending on final site grades, may require an cleaning
waste booster pump to deliver the cleaning waste to the cleaning waste pond.
One standard WDF educator pump will be provided for each of the raceway
groups. Two 10 horsepower aerators are anticipated for the cleaning waste pond.
Adult fish held on site will be treated with formalin: however, at this time there is

no plan for specific treatment of water during these operations.
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SEWAGE TREATMENT

Domestic sewage from the hatchery building, research center and the residences

will be treated onsite in a septic tank and drain field. A sewage lift station may

be required to deliver flow to the drain field if it is located at a higher elevation

than the buildings. Local health department requirements will guide the design.

FACILITY BUILDINGS

The following is a description of the buildings to be provided at the Oak Flats

central hatchery.

HATCHERY BUILDING

This 40-foot by 60-foot frame building will include the following rooms.

Description

Visitor Center
Visitor Restrooms
Office

Lunch Room
Locker Room
Restroom
Mechanical Room
Storage
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20 x 30
10 x 10
14 x 15
15 x 20
12 x 17
8x7
12 x 14
11 x 14



INCUBATION BUILDING

This 45-foot by 60-foot prefabricated metal building will contain 20 deep trough
incubators in a 40-foot by 45-foot room. In addition. there will be a 19-foot by
20-foot egg picking room, a 10-foot by 20-foot lab, and a 9-foot by 20-foot

mechanical room.

FREEZER BUILDING

This 25-foot by 60-foot prefabricated metal building will be designed to be similar

to the WDF Kittitas freezer building. It will have a frozen fish food capacity of

70,000 lbs.

ELECTRICAL CONTROL BUILDING

This 25-foot by 30-foot building will contain the electrical equipment for the

hatchery as well as a 150 KW diesel generator. Power will be distributed to the

various buildings on the hatchery site from this building.
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POLE BARN

A 40-foot by 48-foot pole barn will be provided for storage and a shop. The

tanker truck assigned to this station will be stored in this structure.

RESIDENCES

Three 1,600 square foot single family residences will be provided on this station.

They will have two car garages and will be of a style selected during final design.
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Chapter 5

NELSON SPRINGS FACILITY DESIGN

GENERAL SITE DESCRIPTION

The Nelson Springs central hatchery is located at the confluence of Buckskin
Creek and a creek fed by many springs in the Gleed Valley called Nelson Springs.
This site was selected as the central hatchery for fall chinook and summer steel-
head. The Nelson Springs site is adjacent to River Mile 3.4 on the Naches River
just northiwest of the City of Yakima. The site was selected because of a good
spring water supply which in recent years has been used by the Northwest

Steelheaders in conjunction with Washington Department of Wildlife to rear
steelhead.

FACILITY SIZE

Nelson Springs is a small site relative to the various project components that are
required. As shown on Figure 5-1, the seven raceways will fit on the vacant farm

land between the two creeks. The existing house and some of the old buildings
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on the site will be adapted for hatchery use. A new house will be built southwest
of the existing home. Existing flood plain maps of the site are suspect and until
a detalled flood study is completed during fina design! it is not clear where the
floodway for the Naches River is. The results of that study may provide more

land which can safely be developed on the site.

PRODUCTION GOALS REVIEW

As presented in Chapter 2, the Nelson Springs site will provide for adult holding,
incubation, and rearing of Naches summer steelhead. In addition, fall chinook will
be incubated and reared at this station. Four hundred thousand steelhead and
3.6 million fal chinook will be hatched and reared at Nelson Springs. One-haf of
the steelhead will be transferred to the Oak Flats site in late October with the re-
mainder staying at Nelson Springs until late January. before they are transferred
to acclimation sites. The fall chinook are reared at Nelson Springs until mid-
March when one-third are transferred to Prosser and one-third are transferred to
Wapato for final acclimation. The remaining one-third are transferred at a later

time to Wapato for fina acclimation.

Seven 5.000 cubic feet concrete raceways will he provided with one of those modi-
fied to hold and spawn steelhead. The raceways. as shown in Figure 5-1. are

located on vacant farm land between Nelson Springs and Buckskin Creek. Two
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raceways are kept separate from the others to allow the local sportsmen’s group

to continue to participate in the feeding of steelhead.

SITE DEVELOPMENT

The following is a discussion of the items of work required to improve the Nelson

Springs site for use as the central hatchery for fall chinook and summer steelhead.

ACCESS ROADS

Since the site has been used in the past as a steelhead, rearing station adequate
access roads adready exist at the site. To improve access to the site and reduce
dust, the access road will be paved with asphaltic concrete for an approximate
distance of 800 feet to connect with the existing paved road. Onsite roads will be
gravel surfaced. The adequacy of existing bridges and culverts will need to be
verified during final design. Figure 5-1 shows the onsite roads and part of the

access road.
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DRAINAGE AND SNOW REMOVAL

Site grading will be designed to ensure adequate drainage. Drainage provisions at
this site will be minimal since Buckskin Creek and Nelson Springs run directly
through the site. Snow removal from the access road will be contracted to
Yakima County. Onsite snow removal will be accomplished by the hatchery staff

with use of a plow mounted on a 4-wheel-drive pickup.

CONSTRUCTION CLEARING AND GRUBBING

Clearing of existing large trees on the site will be minimized. There will be some
trees removed to improve access to site facilities, such as raceways and the in-
cubation building. Much of the area to be occupied by the raceways and new
building is vacant farmland which has already been cleared. Grubbing will be

required in areas where structures are to be placed.

SITE WORK AND SLOPE PROTECTION

Finished grade at the site will be approximately elevation 1,164.5, which is the
average elevation around the existing raceway and the existing home. This eleva
tion may have to be adjusted during final design pending the outcome of a

detailed flood plain study. This grade will result in up to 2,000 cubic yards of
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excess material being generated during the construction of the raceways. Some of
this excess material will be used to fill in the old raceway and some will be used
to raise the grade of the access road and the general site. Disturbed areas such

as fill slopes will be hyvdroseeded after construction.

At this time, no special flood proofing is planned. The 100 year flood level re-
ported in the June 1985 FEMA flood insurance study is very suspect. As a result,
a detailed flood plain and flood way determination of the Naches River will be
required for final design. There have been no reports of flooding from Buckskin

Creek of Nelson Springs.

WETLANDS

With the exception of Buckskin Creek and Nelson Springs, there are no other

wetlands on the site. As a result, no net loss of wetlands is anticipated.

FLOOD ANALYSIS

As mentioned earlier, the Nelson Springs site was covered in a detailed FEMA
study. That report shows a 100 year flood elevation of 1,174 on the site. The
general ground €elevation on the site is 1,164. A 10-foot depth of flooding at the

Site is very suspect and as a result, it is recommended that a detailed flood study
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be conducted at the site. It is possible that some part of the site is in the

100 year flood plain; however, no structures will be placed in the floodway.

POWER SUPPLY

Electrical power for the Nelson Springs site will be provided by Pacific Power and
Light Company. Their 12.5 kV, 3 phase power line is near the site. A diesel
generator backup will be provided to serve one-half of the pumping load. The

estimated load at the site is shown in Table 5-1.

Table 5-1
ESTIMATED ELECTRICAL LOADS
Description Quantity Horsepower (ea) KVA (total)

Pumps 3 15 45
Hatchery Building 1 - 50
Incubation Building 1 - 80
Cleaning Waste Aerator 1 10 10
Educator Pumps 2 75 15
Spray Pumps 2 5 10
Electrical Building | - 2
Pump Building 1 - 2
Pole Barn 1 - 10
Site Lighting 1 - 1

224
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WATER SUPPLY

As presented in Chapter 2, the Nelson Springs site will have the need for Naches
River water (5 cfs). Buckskin Creek water (8 cfs), Nelson Springs water (8 cfs).
and well water (1 cfs). This section presents the design concepts for each water

source.

NACHES RIVER WATER

Up to 5 cfs of water from the Naches River to provide a redundant water supply
and needed temperature control for steelhead adult holding and juvenile presmoilt
acclimation. A screened intake for this water will be designed as an integral part
of the new attraction water supply system for the Cowiche Dam fishway and adult
trapping facility. It is assumed that this water supply from the Naches River will

flow by gravity to a central pumping station on site as shown in Figure 5-1.

Preliminary design considerations included using the existing spring creek and
highway and railway culverts to route the flow to the Buckskin Creek pump sta-
tion. However, for this preliminary design a 1,900-foot-long, 24-inch-diameter
pipeline from Cowiche Dam to Nelson Springs will be used. Although more
costly. the pipe alternative will ensure that a truly redundant supply is provided

for the hatchery.
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BUCKSKIN AND NELSON SPRINGS CREEK WATER

Up to eight cfs from both Buckskin Creek and Nelson Springs will be pumped to
the raceways. This will require four 10 horsepower pumps. Flow control will be
incorporated into the pump station to provide a constant level in the respective
creeks so that there will aways be 1 cfs of flow over the control weir. Depending
on the results of the USBR water supply report water from the two creeks may

be blended first before pumping. This will affect the design of the control weirs.

WELL WATER

The well drilled in the center of the site did not produce sufficient flow for in-
cubation (see USBR water supply report). In final design, two additional wells
will be drilled in the northwest comer of the site which will hopefully yield 1 cfs.
If well water cannot be obtained on the site, spring water will be used for

incubation.

Diversion Weirs. Two diversion weirs will be constructed at the confluence of
Nelson Springs and Buckskin Creek. These welirs are required to provide enough
depth for the fish screens and the pump intakes. The weirs will be as low as

possible to minimize the barrier to coho which reportedly use the creeks. A
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series of low weirs downstream from these diversion weirs and the confluence may
be required to facilitate upstream passage. All weirs may be part of a single
concrete structure which also will serve as the outflow point for hatchery effluent.
This outflow will be screened for adults. As mentioned above, if the results of
the USBR water supply report indicate that the two creeks provide basically the
same quality water, there may be a single diversion weir which would mix the flow

before pumping.

MISCELLANEOUS WATER SUPPLY

Domestic water for the existing residence will be supplied by wells, one of which
already exists. A tanker fill station will be provided with a booster pump if
needed. Fire Protection will be provided by the fire alarm system and chemical

fire extinguishers. No water-based fire fighting system is planned.

WATER TREATMENT

HATCHERY EFFLUENT

Water passing through the raceways will be discharged directly to the creek below

the control weirs. As mentioned earlier, this outfall will be screened to prevent
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returning adults from entering. At certain times the hatchery effluent will makeup
90 percent of the flow of the creek. No special treatment is planned for general

hatchery effluent.

Cleaning Waste. A vacuum cleaning waste system in keeping with current WDF
design practice will be installed for the seven raceways. The proposed system
includes concrete holding pond capable of holding 1,700 cubic feet in the top
3-feet of depth. This system is similar to that provided at the Eastbank Hatchery.
It would be 20 feet by 28 feet in plan, and depending on final site grades, may
require an effluent booster pump to return the effluent to the main site drain.
One standard WDF educator pump will be provided for each group of raceways.

A 10 horsepower aerator is anticipated for the cleaning waste pond.

Adult steelhead to be held onsite may be treated with formalin; however, at this

time there is no plan for specific treatment of water during these operations is

planned.

DOMESTIC SEWAGE

Domestic sewage from the hatchery building will be treated onsite in a septic tank

and drainfield. A sewage lift station may be required to deliver flow to the drain-
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field if it is located at a higher elevation than the hatchery building. Local health

department requirements will guide the design.

FACILITY BUILDINGS

The following is a description of buildings to be provided at the Nelson Springs

central hatchery.

HATCHERY BUILDING

This 40-foot by 40-foot frame building will include the following rooms.

Description Sizee e t )
Office 15 by 15
Restroom 8 by 10
Lunchroom 15 by 20
Locker Room 16 by 20
Mechanical Room 15 by 14
Laboratory 15 by 12

This will be an energy-efficient building with air conditioning and electric heat.

The building will have concrete floors.



INCUBATION BUILDING

This 45-foot by 80-foot building will include the following rooms.

Description Size (feet)

Steelhead Incubation Room 16 by 45

Egg Picking Room 18 by 19

Laboratory 18 by 19

Salmon Incubation Room 46 by 45
The steelhead incubation room will be designed to accommodate 80 isoflow buc-
kets in eight deep troughs, early rearing of some of the steelhead will also be
accomplished in these troughs. Additional troughs in the salmon incubation room
will be used by the steelhead for early rearing, but the fall chinook are
programmed to be out of the incubation building by that time. If fall chinook
remain in the building during the steelhead early rearing period a curtain will be

used to separate the two.

RESIDENCES

One existing residence on site will be remodeled and a new 1600-foot* residence
will be built. The new residence will have a two car garage and will be of a style

determined during final design.
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PUMP BUILDING
The 20-foot by 40-foot pump building will house the pumps and motor controls
for the hatchery. Three 15 horsepower pumps will be available to pump from

either creek or the Naches River.

POLE BARN

The 30-foot by 48-foot pole barn will provide room for a walk-in freezer. a shop.

and covered storage for hatchery vehicles.

ELECTRICAL CONTROL BUILDING

This 20-foot by 30-foot building will house the diesel generator, auto transfer-

switches, and associated electrical equipment.
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Chapter 6

WAPATO FACILITY DESIGN

GENERAL SITE DESCRIPTION

The Wapato satellite facility is located between the Wapato Canal, and the Union
Pacific Railroad, and U.S. Route 97 approximately 1.2 miles northwest of the
town of Parker and 0.4 miles downstream of Wapato Dam. The site is at River
Mile 106.2 on the right bank of the Yakima River on government property ad-

jacent to the recently constructed Wapato Canal fish screens.

ALTERNATIVE SITES

A site near Sunnyside Dam was considered during earlier planning but was elimi-
nated because of flood plain constraints. The Wapato site was originaly proposed
to be fed by gravity on a site east of the canal. The selected site west of the
canal will require pumping, but is more protected from floods by the Burlington

Northern Railroad and the canal embankment.



In final design, a gravity-supply site east of the Burlington Northern tracks will be
investigated. Land is limited at that site and is privately held: however. the poten-
tial for gravity supply makes the site potentially desireable. This will require a

detailed flood plain and floodway analysis during fina design.

FACILITY SIZE

As shown on Figure 6-1, the proposed facility will take up most of the remaining
unused land in government ownership. This is approximately 4.0 acres. With the
exception of a small meteorological station on the site, the land is currently
vacant. In final design near by orchard land may be acquired to provide

additional room for construction staging and room for disposal of canal sediments.

PRODUCTION GOALS REVIEW

The Wapato satellite facility will be used for fina rearing and acclimation of coho
and fall chinook. The facility will be operated from March 1 through the end of
May. Coho smolt releases are planned for 1.55 million fish at 15 fish per pound,

and fall chinook releases are planned for 2.4 million fish at 65 fish per pound.

The Wapato satellite site will have three 45,000 cubic feet ponds for coho and 12

raceways for fall chinook.
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CURRENT LAND USE AND OWNERSHIP

As mentioned earlier, the site of the proposed facility is currently vacant land
adjacent to the new fish screens on the Wapato Canal. The site is on the
Yakima Indian Nation reservation in unincorporated Yakima County. All pro-

posed facility lands are currently owned by the government.

SITE DEVELOPMENT

The following is a discussion of items of work required to improve the selected

site for use as a fish culture station.

ACCESS ROADS

Since the Wapato sSite is currently developed and actively maintained for the fish
screen structure, no new access roads are required. Because of the expected
increase in traffic from large fish transfer and fish food trucks, access arrange-
ments need to be carefully reviewed with WSDOT and the affected railroads. To
ensure that the ponds and raceways will drain completely dry to the cana they

will be elevated on fill, resulting in the site roads, and parking areas being 2 to
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3 feet higher than the existing roads. As shown in Figure 6-1, these grade dif-
ferences will be accommodated with ramps up to the rearing areas. All roads and
parking areas will be gravel surfaced. Site plans will be coordinated with the
USBR and WIP to ensure that there are no access problems with the joint use of

the site.

DRAINAGE AND SNOW REMOVAL

Site grading will be designed to ensure adequate drainage. Drainage provisions at
this site will be minimal. Snow removal will be required in some years to provide
access to the site prior to the March 1 startup date. This snow remova will be
by local contract forces. Adequate room for snow storage will be provided within

the fenced area on the fill slopes.

CONSTRUCTION CLEARING AND GRUBBING

The Wapato site was previously used for constructing staging for the new fish
screens on the Wapato Canal. As a result, minimal clearing and grubbing is

anticipated.



SITE WORK AND SLOPE PROTECTION

As much as 10,000 cubic yards of fill will be brought to the site in order to con-
struct the ponds and raceways high enough to allow for gravity drainage to the
Wapato Canal. This material will be imported from an offsite |ocation, which will
be at the contractor’s option. The fill slopes at the site will be at a slope of 3:1
where possible, some low retaining wall may be required to maintain existing ac-

cess. All disturbed areas and fill slopes will be hydroseeded after construction.

No flood protection is required for this site as currently proposed. If an aternate
site on the river side of the Burlington Northern tracks is selected in final design,
there will need to be substantial flood proofing. Cost of flood proofing for a
gravity supply site will have to be compared with the cost of pumping at the

primary site.

WETLANDS

No wetlands have been identified at the site, and there is little opportunity for

wetland enhancement.

6-5



FLOOD ANALYSIS

The Wapato site was included in a June 1985 flood insurance study by FEMA.
The site is shown as being in the 100-year flood plain. A detailed flood study was
not done by FEMA and as a result, no floodway was delineated. As part of the
final design, a detailed flood plain and floodway analysis will be done to refine
local flood elevations and evaluate the potential for reducing construction and

operations cost by a gravity-supply system.

POWER SUPPLY

Electrical power for the Wapato site will be provided by the Pacific Power and
Light Company. They already serve the Wapato fish screen site with 12.5 kV,
3 phase power. A diesel generator backup will be provided to serve two of the
canal pumps if there is a power outage. The estimated electrical load at the

Wapato Site is shown in Table 6-1.
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Table 6-1
ESTIMATED ELECTRICAL LOADS

Description Quantity Hor sepower (ea)
Canal Pumps 4 75
Domestic Well 1 5
Hatchery Building 1
Site Lighting 1

KVA (total)

300
5
20
1

326

WATER SUPPLY

As presented in Chapter 2, the Wapato site will need 60 cfs pumped from the

Wapato Canal. In addition, a domestic well will be required. This section

presents the design concepts for the water supply system.

CANAL WATER

A pump station will be constructed just downstream of the access ramp to the

new fish screens on Wapato Canal. The site is on the right bank of the canal

directly opposite the downstream end of the fish screen structure. The WIP has

agreed to provide at least 500 cfs of flow on March 1 of each year. This should

provide sufficient depth of flow in the canal for the pump station to operate. In

6-7



final design, an evaluation of the tailwater conditions and the effectiveness of the
new screens at that low flow will be evaluated. A check structure may be re-

quired in the canal to provide sufficient tailwater.

Return flow from the ponds and raceways will be discharged upstream of the
existing fish screens which will result in some reuse of water. The reuse of less

than 10 percent is not considered detrimental to the fish.

DOMESTIC SUPPLY

A domestic water supply well will be constructed on the site. No preliminary
investigations into that system have been done, but all homes nearby have wells,

so it should not be a problem.

WATER TREATMENT

Since the return flow enters the Wapato Canal, no special treatment of hatchery
effluent is planned at the Wapato site. After the fish have left the station, the
ponds and raceways will be drained to allow the accumulated material to dry out

for mechanical removal.
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SEWAGE TREATMENT

Domestic sewage from the hatchery building will be treated onsite in a septic tank
and drain field. Local health department requirements will guide the design of

this system.

FACILITY BUILDINGS

The following is a description of the buildings to be provided at the Wapato site.

HATCHERY BUILDING

The 20-foot by 20-foot hatchery building will include the following rooms.

Description size (feet)
office 10 by 12
Restroom 8 by 10
Storage 10 by 20

This will be an energy-efficient frame constructed building with electric heat and

no air conditioning. The hatchery building will have concrete floors.
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FREEZER BUILDING

The freezer building will be a prefabricated metal building similar to the WDF

standard Kittitas freezer. The capacity of this 25-foot by 60-foot building will be
70,000 pounds.
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Chapter 7

PROSSER FACILITY DESIGN

GENERAL SITE DESCRIPTION

The Prosser site is located between the Chandler Canal and the Yakima River
just northeast of the town of Prosser. The site is at River Mile 46.3 on the
Yakima River on government property adjacent to the recently constructed fish

screens and juvenile trapping facility on the Chandler Canal.

ALTERNATIVE SITES

Two alternative sites were considered prior to selecting the new juvenile trap site.
The first was proposed for a flood plain area just downstream of the adult trap-
ping facilities on the right bank of the river below the Prosser Dam. This site
was rejected because it was subsequently developed as a city park, it had potential
flood plain problems and it was reported to have archaeological significance to the
Yakima Indian Nation. The second site was at the old juvenile trap just down-

stream of the selected site. It was determined that the selected site was



preferable because it consolidates fisheries-related activities in one secure location

on existing government land.

FACILITY SIZE

The proposed facilities will occupy approximately 4.5 acres of land. The site plan
for the facility is presented in Figure 7-1.  Part of the facility will be in the
vacant land between the fish screens and the juvenile trapping building. The six
concrete raceways will be located in the 100 year flood plain but outside the
floodway on the low land adjacent to the access road for the juvenile trapping
facility. This site for the raceways may need to be moved in final design to ac-
commodate USBR plans for a new trash and ice wasteway or to avoid conflict

with springs in the vicinity.

PRODUCTION GOALS REVIEW

The Prosser satellite facility will be used for holding adult coho and fall chinook
in the late summer and fall. These adults are to be trapped 0.9 mile away at
Prosser Dam. In addition, the facility will be used for final rearing and acclima-
tion of 1.2 million fall chinook in March, April, and May. The facility will have

one 20,000-cubic-foot pond for holding adult fall chinook and six 5,000-cubic-foot
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raceways for holding adult coho and for final rearing and acclimation of fall

chinook.

CURRENT LAND USE AND OWNERSHIP

As mentioned earlier, the site of the proposed facility is currently vacant land
adjacent to existing fish screens and is in unincorporated Benton County. All

lands required for the facility are currently owned by the government.

SITE DEVELOPMENT

The following is a discussion of items of work required to improve the selected

site for use as a fish culture station.

ACCESS ROADS

Since this site is currently developed and actively maintained for the fish screen
structure and juvenile trapping facility. no new access road are required. The
existing gravel surfaced access roads will be extended to the upper pond. the

lower raceways. and the river pump station. as shown on Figure 7-1.



DRAINAGE AND SNOW REMOVAL

Site grading will be designed to ensure adequate drainage. Drainage provisions at
this site will be minimal. Some snow may accumulate in the latter part of the
adult holding period (November and December). Snow may also still be on the
site in mid-March during some years. Snow remova will be accomplished by local
contract forces. Adequate room for snow storage will be provided within the

fence at the pond and raceway sites.

CONSTRUCTION CLEARING AND GRUBBING

The Prosser site will require very little clearing and grubbing. Some low brush at
the site of the proposed raceways will be removed, but the few larger trees near
the river will not be disturbed. The area around the pond and hatchery building

was previously disturbed during the construction of the fish screens and juvenile

trap.

SITE WORK AND SLOPE PROTECTION

The adult holding pond will be located at a point which requires approximately

1,500 cubic yards of cut. The excess materia from this cut will be used to fill the
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existing depression north of the access road to the juvenile trapping facility. Some
of this material may also be used around the raceways. Excess material which is
not used in fina structures will be disposed of onsite as is currently being done

with excess material from the Prosser left bank ladder construction.

At this time. no special flood proofing is planned. The 50 year flood in the area
may be as high as elevation 615.3 feet. which would encroach on the raceway fill
slopes. This elevation and the final elevation of the raceway embankments will be
verified during fina design. Cut and fill slope area will be 3:1 and will be hydro-

seeded after construction.

WETLANDS

Although the pump station and raceways are in the 100 year flood plain and
within 200 feet of the bank of the river, no wetlands have been identified and as

such, no loss of wetlands is anticipated.

FLOOD ANALYSIS

The Prosser site was studied by the FEMA as part of its Benton County flood

insurance study. A detailed flood study. including a floodway determination. was

completed in July 1982. This study will form the basis of the final design of the



site. The current plan is to have the raceways and their associated fill outside the
flood way, but partialy in the 100 year flood plain. This configuration should not
encroach on the flood plain any more than the existing juvenile trapping facility
and its access roads. The adult holding pond, hatchery building. and pump con-

trol building will be well above the 100 year flood levdl.

POWER SUPPLY

Electrical power for the Prosser site will be provided by Benton County PUD.
Their 12.5 kV, 3 phase power line aready serves the needs of the fish screen and
the juvenile trapping facility onsite. A diesel generator backup will be provided
to serve power to one of the river pumps and the well pump, if there is a power

outage. The estimated electrical load at the Prosser site is shown in Table 7-1.

Table 7-1
ESTIMATED ELECTRICAL LOADS
Description Quantity Horscpower (ea) KVA ( total)

River pumps 2 20 40
Well pump 2 10 20
Hatchery Building 1 - 20
Educator Pump 2 7.5 15
Spray pumps 4 10 40
Site Lighting | — !

135




WATER SUPPLY

As presented in Chapter 2, the Prosser site will have the need for well water
(1 cfs), river water (6 cfs), and canal water (14 cfs) at various times during the

year. This section presents the design concepts for each water source.

WELL WATER

The USBR water supply report has complete details on the well field. The plan
is to pump 1 cfs from the well(s) during the late summer and early fall, when
adults are being held. The anticipated 58°F water will be used to temper the

warmer canal water.

The well water will be pumped to a degassification tower and will then be deli-

vered to the adult holding pond where it will be mixed with either canal water or

river water, depending on the time of year.
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RIVER WATER

Six cfs will be pumped directly from the Yakima River during the late fall period
when the Chandler Canal is shut down for maintenance. Two 20-horsepower
line-shaft pumps will be used to produce a total flow of 6 cts. Since it is unlikely
that a large flood would occur at the site in late fal. the pump station will only
be protected up to the 10 year flood level. Pumps and intake screens would be
removed during the nonpumping season. Since the river is very shallow at the
site of the pump station. minor dredging of sediment may be required each fall to

put the pump station in service.

CANAL WATER

A gravity diversion from the Chandler Cana will be the primary water source for
the Prosser site. Up to 14 cfs will be diverted from the canal. Two alternative
intake points are shown on Figure 7-1. The exact point of diversion will be re-
solved in final design after discussion with the USBR on the impact of the pro-
posed intake site. The coordination with the USBR also will include discussions
on their proposed new ice/trash wasteway for the trash rack structure on the
Chandler Canal. For rearing of fall chinook. canal water will be settled first in

the large adult holding pond.

7-8



MISCELLANEOUS WATER SUPPLY

Although it was originally planned to provide incubation at Prosser through the
eyed egg stage for coho and fall chinook. it is recommended that the eggs be
shipped green to Nelson Springs and Oak Flats for incubation. As a result, there
will be no incubation at Prosser. Since only green eggs are programmed to leave
the station, so no tanker fill system will be provided. The 6-inch observation well
used during the groundwater investigation will be used for domestic water supply.
Fire protection will be provided by a fire alarm system and chemical fire extin-

guishers. No water-based fire fighting system is planned.

WATER TREATMENT

Water used at the Prosser facility will become contaminated with byproducts of
fish culture. These include fish waste, unused food, disease-control chemicals, and
river sediment settled out in rearing vessels. The following is a discussion of pro-

posed facilities to deal with water treatment.



HATCHERY EFFLUENT

Water which has passed through adult holding and rearing vessels will be dis-
charged directly to the Yakima River by way of the existing fish bypass piping. If
in final design it is determined that this pipe cannot be used, a similar structure
will be constructed. Adult holding of fall chinook at the same station as that is
used for final acclimation, always presents the risk of false attraction of returning

adults. This factor will have to be examined in the fina design.

CLEANING WASTE

A vacuum cleaning waste system in keeping with current WDF design practice will
be installed for the six raceways. The proposed system includes a large earthen
drying bed to receive the cleaning waste. Adult fish held on station may be
treated with formalin; however, at this time there is no plan for specific treatment

of water during these operations.

SEWAGE TREATMENT

Domestic sewage from the hatchery building will be treated onsite in a septic tank

and drainfield. A sewage lift station may be required to deliver flow to the drain-

field if it is located at a higher elevation than the hatchery building. Local health
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department requirements will guide the design. Direct discharge of domestic

sewage to the near by sewage treatment plan will aso be investigated during final

design.

HATCHERY BUILDING

The hatchery building will be a 20-foot by 40-foot frame building and will include

the following rooms:

Description Size (feet)
Office 10 by 12
Restroom 8 by 10
Storage 10 by 20
Pump Controls and

M echanical 10 by 10
Lunch/Bunk Room 10 by 20
Freezer 10 by 10

This will be an energy-efficient building with electric heat and air conditioning.

The building will have concrete floors.
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Chapter 8

ACCLIMATION SITES

The acclimation sites for spring chinook and for summer steelhead are very im-
portant to the concept of supplementation. Acclimation sites will be provided to
allow different experimental groups of fish to imprint and thus return to different
areas on the main stem of the upper Yakima River and other tributaries through-

out the basin.

UPPER YAKIMA SPRING CHINOOK

The , »lan developed by EDWG for siting the 15 acclimation ponds required for
Upper Yakima spring chinook involves putting three ponds in clusters at five
areas in the upper basin. Each pond in a cluster would be within a mile or so of
each other. The location of these sites can be seen in Figure 2-1. The clusters
on t. Teanaway River and Yakima River above Lake Easton are referred to as
ribt v clusters. The three clusters at Easton, Cle Elum, and Thorp are con-
’ ' main stem clusters. Management and operations of these sites will be

ot atec pv the hatchery manag: - a the Cle Elum central hatchery. Food will

te . ibuted on a daily basis by batchery staff in hatchery pickup trucks. Peak



food consumption at each pond is approximately one 50-pound bag per day. Two

feedings per day are planned.

NACHES SPRING CHINOOK

The plan for acclimation of the Naches spring chinook was also developed by
EDWG and includes three clusters of two ponds each to accommodate the six
experimental groups. As shown in Figure 2-1, there is one cluster on the Little
Naches River, one cluster on the Bumping River, and one cluster on Rattlesnake
Creek. The Rattlesnake Creek sites have single acclimation ponds. The Little
Naches and Bumping sites are proposed to have two ponds per site. One pond

for the spring chinook and one pond for steelhead.

As with the Upper Yakima acclimation sites the Naches spring chinook acclima-
tion sites will be managed by the manager of the nearby central hatchery at Oak

Flats. Staff from Oak Plats will feed the fish and maintain the acclimation sites.

SUMMER STEELHEAD

The plan developed by EDWG for summer steelhead includes six clusters of two

ponds each on tributaries of the Naches and Lower Yakima Rivers (see

Figure 2-1). As mentioned earlier, the Little Naches and Bumping River steel-



head sites will be dual pond sites with chinook in one pond and steelhead in the
other. The steelhead acclimation will be managed and serviced by the Oak Flats
central hatchery, however, it may be more practical to manage the Toppenish

Creek sites from the Wapato satellite site.

ACCLIMATION SITE DESIGN

The acclimation sites described above and their associated design criteria were
developed by a joint reconnaissance effort by members of EDWG and Mr. Senn
of FMC. Design concepts come from recent work completed by Mr. Senn and

Mr. Mack of FMC for very similar acclimation sites for the Nez Perce tribe.

A standardized acclimation pond was designed to accommodate the various ex-
perimental groups in the program. The groups are made up of either
33,000 summer steelhead at 7 per pound or 75,000 spring chinook at 15 per
pound. A density factor of 1.1, which is one-half of that used in the raceways,
resulted in the required pond volume of 9,000 cubic feet. Using an average depth
of 5 feet and the current WDF recommended top width to length ratio, the
9,000 cubic feet pond has a top width of 33 feet and a length of 87.8 feet from
the 8-inch inlet riser to the outlet screens. The earthen ponds will be lined with
river rock to help simulate natural rearing conditions. Simple culvert riser drain

structures will be used to minimize cost. The flow rate pond will be 1.2 cfs or



9.28 pounds per gpm for the 5,000 pounds of fish. The outlet will be designed

for volitional release with provisions for a counter.

Figure 8-1 shows a typica site plan for an acclimation site. This figure shows
general design considerations modeled after the FMC experience with the Nez
Perce project. The preferred aternative at any site is a gravity supply of surface
water. This is shown on the left side of the figure as being positioned adjacent to
a hypothetical existing bridge. This approach would work well on streams with

gradients steeper than 50 feet per mile.

On flatter gradient streams such as the Yakima River pump stations will be re-
quired. Pump stations allow for shorter transmission piping but of course require

electrical power and diesel generator backups.

The pond(s) must be positioned such that they are outside of the floodway and
high enough to drain by gravity. Depending on the site, one or two ponds will be
constructed. Security fencing, alarm systems, and predator protection devices are
not shown on the figure but are required at all sites. There are no current plans

for a buildings at the acclimation sites.
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Chapter 9

ADULT AND JUVENILE TRAPPING FACILITIES

Adult and juvenile trapping facilities are required for the Yakima Basin program.
EDWG in coordination with the passage Workgroup has identified the sites which
will be initially required to collect adult brood stock and to evaluate smolt out
migration. The passage work group has started to draft a plan for preliminary
design of the required facilities. In developing this plan design concepts have

been identified for both new sites and modifications to existing facilities.

At Prosser minor modifications to the existing adult trap and the addition of a
short term holding tank is planned. No modifications are currently planned for
the juvenile trap at Prosser. At the Cowiche Dam an adult trap has to be added
to the existing left bank fishway. In addition, a 10 cfs gravity intake to supply the
Nelson Springs central hatchery will be included. A new juvenile trap will be
required at the new diversion dam at Oak Flats. At Raza Dam a new adult trap
will be added to the existing left bank ladder and the existing juvenile will be

modified.



A more complete description of the proposed adult and juvenile trapping facilities

including EDWG?’s fish collection design criteria will be the first product of the

upcoming predesign by the passage Workgroup.
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Chapter 10

SCHEDULE AND COST

SCHEDULE

Construction of the Yakima River Basin facilities is planned to occur over a five
year period from 1992 through 1996. The schedule for individual facilities is
shown in Figure 10-1. This schedule is designed to meet the program goals for
fish culture as well as to phase in construction to meet funding limitations. The
schedule for construction is driven by the goa of taking adult brood stock. Upper
Yakima spring chinook will be taken in 1993. Naches spring and summer chinook
and coho will be taken in 1944 athough the coho brood stock may initially need
to come from outside the basin. Fall chinook and Naches summer steelhead will

be taken in 1995.
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COSTS

CAPITAL COST

An estimate of the capital cost of each of the Yakima Basin facilities has been
made. Due to the varying level of site specific data and engineering design three
sources of estimates were used. For the three central hatcheries and the two
satellite facilities most of the costs were based on the recently constructed Chelan
County PUD Rock Island central hatchery and satellite sites. For the acclimation
sites the estimate was based on recent experience with similar facilities on the Nez
Perce acclimation site a8 Meadow Creek. this estimate was prepared by Mr. John
Mack of FMC. The estimate for the adult and juvenile trapping facilities was
prepa: 'd by the USBR passage group based on previous projects and knowledge
of the proposed sites. All of the capital cost estimates presented in this report

are b .ed on -imilar facilities, either constructed or planned for other basins.

The  ‘mates represent the best juc gement of the respective estimators as to the
s aich would be received in January 1990 for the facilities as currently
des ! fo- construction 11 1990. No escalation to or during construction or

const  “tior i nancing cost is incluc d. Local sales taxes are also excluded since
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they will not likely be required. These estimates have been prepared for guidance
in project evaluation and implementation from the information available at the
time of the estimate. The final costs of the project will depend on actual labor
and material costs, actual site conditions, productivity, competitive market condi-
tions, final project scope, final project schedule, and other variable factors. As a
result, the final product costs will vary from the estimates presented herein.
Because of these factors, funding needs must be carefully reviewed prior to

establishing final project budgets.

Table 10-1 shows a summary of the estimated construction costs for the various
Yakima River Basin facilities. An estimated 25% for engineering, legal, and ad-
ministrative cost is also included in Table 10-1. Also shown in Table 10-1, is the
BPA Redty-Acquisition Section estimate that the cost to acquire the sites for the
three central hatcheries and the two satellite sites are $500.000. No land acquisi-
tion cost is available for the acclimation sites or the adult and juvenile trapping

facilities.

Tables 10-2 through 10-6 show a more detailed breakdown of estimated costs for

the three central hatcheries and the two satellite sites.
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Table 10-1
YAKIMA RIVER BASIN
SALMON AND STEELHEAD FACILITIES
CAPITAL COST SUMMARY
(JANUARY 1990 $)

Central Hatcheries

Cle Elum $5.160,000

Oak Flats 6,216.000

Nelson Springs 2,647,000
Satellite Facilities

Wapato 2,154,000

Prosser 1,390,000
Acclimation Sites

Spring Chinook (17 sites) 3,060,000

Steelhead (8 sites) 1,440,000

Chinook/Steelhead (4 sites) 1,000,000
Adult Trapping Facilities

Raza 875,000

Cowiche 625,000

Prosser 80,000
Juvenile Trapping Facilities

Raza 110,000

Prosser -0-

Subtotal 25,147,000
Engineering Legal and Administrative Costs (25%) 6,287,000
Land Acquisition Costs 500,000
Total $31,934,000

Table 10-2 through 10-6 show a more detailed breakdown of estimated costs for

the three central hatcheries and the two satellite sites.
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Table10-2  cle Elun Central Hatchery Cost Estimate 13-Feb-90

Description Quantity Unit Unit Cost Totd
Site Developwent
General Requirements 1 LS $339,800.00 $339,800
Clearing & Grubbing 5 AC §2,288.00 $10,982
AccessRoadsay 11,400 LP $10.01 $114,114
Nisc Surfaced* Areas 9,680 SY $2.97 $28,792
Drainage & Culverts 1 1S $3,000.00 $3,000
Site Grading 5 AC $1,258.40 56,040
Fencing 1,4 LF $13.73 $19,906
--M---mm------
Subtotal $522,635
Water Supply System
Water Supply well 4 EA  $50,000.00 $200,000
River pusp Station:
Care And Diversion Of Water 1 LS  $80,000.00 $80,000
Civil works 1 LS  $145,000.00 $145,000
Electrical /Mechanical 1 LS $225,000.00 $225,000
Punps 3 EA $18,000.00 $54,000
Diesdl Generator 1 LS $32,000.00 $32,000
Lake Pump Station:
Cut-Off Trench 1 LS $150,000.00 $150,000
Care And Diversion Of Water 1 LS  $20,000.00 $20,000
Civil Works 1 LS  $80,000.00 $80,000
Electrical /Mechanical 1 LS $225,000.00 $225,000
Pumps 4 EA $13,000.00 $52,000
Site Piping:
Discharge 30" 480 LF $123.55 $59,305
Drain 36" 640 LF $83.51 $53,448
well 12" 1200 LF $68.64 $82,368
Ninor Piping (>12") 0.9 AC  $19,136.83 $17,223
Degasification Tower 1 LS  $85,800.00 $85,800
Nodify Outfall Structure 1 LS  $40,000.00 $40,000
Subtotal $1,601,144
Fish Production Facilities
Racevay 16 EA  951,000.00 $816,000
Adult Racexay 2 EA  $90,000.00 $180,000

Subtotal $996,000



Table10-2icont’d)  Cle Elum Central Hatchery Cost Est. 13-Feb-90
Description Quantity tnit tnit Cost Totd
Buildings
HatcheryBuilding 2,400 SF §110.00 $264,000
Incubation Building: 2,700 SF §85.00 §229,500
Troughs 20 EA $2,667.00 $53,340
Pole Barn 1,920  SF §15.00 §$28,800
Electrica Control Building 1,50  SF $50.00 $75,000
Residences 3 EA $120,000.00 $360,000
Freezer Building 1 LS $180,000.00 §180,000
CoveredParking 1500  SF §5.00 §7,500
Subtotdd emeecccceeeee.
$1,198,140
Waste Treatment
Septic Tank/Drain Field 1 LS  $40,000.00 $40,000
Cleaning Waste Pond 1 LS $125,000.00 $125,000
Subtotal $165,000
Electrical Systen
Standby Generator 1 EA  $60,000.00 $60,000
Site Electrica 1 LS $120,000.00 §120,000
Electrica Service
Main 1 LS $20,000.00 $20,000
River pump Station 1 LS  $55,000.00 $55,000
Instrumentation and Controls 1 LS $120,000.00 $120,000
Subtotal $375,000
Hatchery Equipment
Genera  Equipment 1 LS $100,000.00 $100,000
3/4 Ton 4x4 Pickup 1 EA  $18,000.00 $18,000
Sno¥ Plo¥ Attachment 1 EA $1,500.00 $1,500
1/2 Ton 4x4 Pickup 2 EA $12,000.00 $24,000
Fork Lift 1 Er  $25,000.00 $25,000
2000 Ga Tanker 1 EA $120,000.00 $120,000
300 Gal Trailer 1 EA  $15,000.00 $15,000
Subtotal $303,500

Estimated Construction Cost (Cle Elum) = $5,161,418



Table10-3  Oak Flats Central Hatchery Cost Estimate 13-Feb-90

Description Quantity Unit Unit Cost Total

Site Developrent

Genera Requirements 1 LS $297,600.00 $297,600
Clearing & Grubbing 5 AC $1,000.00 $4,800
Access Roadsay 630 LF $10.01 96,306
Nisc Surfaced Aress 17,000  S¥ $2.97 $50,565
Drainage & Culverts 1 1S §2,500.00 $2,500
Site Grading ) AC §1,258.40 56,292
Fencing 2,430 LF §13.73 $33,359
Subtotal 5401,422
water Supply System
Water Supply Wells 4 EA $45,000.00 $180,000
Diversion Dam 1 LS $500,000.00 $500,000
River Pump Station:
Civil Works 1 LS $140,000.00 $140,000
Electrical /Mechanical 1 LS $120,000.00 $120,000
Pumps 4 EA  $19,000.00 $76,000
Share Of Fish Screens 1 LS  $68,000.00 $68,000
Infiltration System
Infiltration Drain (18" 600 LF $35.00 $21,000
Transmission Pipe (30™) 150 IF $125.00 $18,750
Nechanical 1 LS  $28,000.00 $28,000
Site Piping:
Process Water 42" 530 LFP $167.02 $88,523
Process Water 30" 310 LF §123.55 $38,301
Drain #ater 48" 900 LFP $98.38 $88,546
Drain3e" 260 LF $83.51 §21,713
well 6" 4000 LF $45.76 $183,040
Ninor Piping (<12") 1.6 AC  $19,136.83 $30,619
Degasification Tower 1 Is  $24,000.00 $24,000
Subtotal $1,626,491
Fish Production Fecilities
Racesays 21 BA 951,000.00 $1,071,000
Adult Raceways 1 EA  $90,000.00 $90,000
RearingPonds 4 Br $50,000.00 $200,000
Adult Ponds 1 Ex  $90,000.00 $90,000

Subtotal $1,451,000



Table10-3(cont’d)  Oak Flats Centrd Hatchery Cost Est. 13-Feb-90

Description Quantity Unit Unit Cost Total
Buildings
Hatchery Building 2,300 S $110.00 $264,000
Incubation Building: 2,700 SF $85.00 $229,500
Troughs 20 EA $2,667.00 $53,340
Pole Barn 1,920 SF §15.00 $28,800
Electrica Control Building 1,500 SF $50.00 $75,000
Residences 4 EA $120,000.00 $480,000
Freezer Building 1 LS $180,000.00 $180,000
CoveredParking 150 SF $5.00 57,500
Research Center 6000 SF $80.00 $480,000
Subtotl  ememceeemeeeee-
§1,798,140
waste Treatment
Septic Tank;Drain Field 1 LS  $40,000.00 $40,000
Cleaningw#aste Pond 1 LS $125,000.00 §125,000
Subtotal $165,000
Electrical Systea
Standby Generator 1 EA  $60,000.00 $60,000
Site Electrical 1 LS $210,000.00 $210,000
Electrical Service 1 LS  $40,000.00 $40,000
Instrumentation and Control 1 LS $120,000.00 $120,000
----Mm-m-em--m--
Subtotal $430,000
Hatchery Equipment
Generad  Equipment 1 LS $120,000.00 $120,000
3/4 Ton 4x4 Pickup 1 EA  $18,000.00 $18,000
Snow Plow Attachment 1 E $1,500.00 $1,500
1:2 Ton 4x4 Pickup 3 EA $12,000.00 $36,000
Pathologist Car 1 EA  $10,000.00 $10,000
Fork Lift 1 EA §25,000.00 $25,000
2000 Gal Tanker 1 Er  $120,000.00 $120,000
300 Ga Traler 1 B2 $15,000.00 §15,000
Subtotal $345,500

Estimated Construction Cost (Oak Flats) = $6,217,554



Fable10-4  Nelson Springs Centra Hatchery Cost Estimate 13-Feb-90

Description Quantity Unit Unit Cost Totd

Site Development

Generd Requirements 1 1S $175,000.00 $175,000
Clearing & Grubbing 2 AC $1,000.00 $1,600
Access Roadsay (Paved) 800 LF $16.00 $12,800
Nisc Surfaced Areas 5808  SY $3.00 $17,424
Drainage & Culverts 1 18 §3,800.00 $3,800
Site Grading 2 AC $1,300.00 $2,080
Ne¥ Creek Culverts 1 LS $22,000.00 $22,000
Fencing 1,800 LF $13.73 $24,710
Fill/Demo Exist Pond 1 LS $6,000.00 $6,000
Subtotal $265,414
Water Supply System
Water Supply well 2 EA $45,000.00 $90,000
Domestic#ell 1 E §5,000.00 $5,000
Nelson Springs Intake 1 LS  $15,000.00 $15,000
Buckskin Creek Intake 1 LS  $15,000.00 $15,000
Drain Outfall and #eirs 1 LS $56,000.00 $56,000
Pump Building
Care And Diversion Of Water 1 1S $10,000.00 $10,000
Civil Works 1 LS $40,000.00 $40,000
Pumps 3 Bz $11,000.00 $33,000
Electrical /Mechanical 1 LS $180,000.00 $180,000
Site Fiping:
Suction RCP 18" 9 LF §54.91 $4,942
Co¥iche RCP 24" 1550 LF $65.21 §101,072
Added Cost To Cross Righway 1 LS  $50,000.00 $50,000
Coxiche Intake 1 IS  $30,000.00 $30,000
Discharge 20" CCP 230 LF $101.82 $23,418
Discharge 6" CCP 390 LF §45.76 $17,846
Drain 30" 160 LF $74.36 $11,898
Ninor Piping {<12™ 0.4 AC  519,136.83 $7,655
Degasification Tower 1 1S  $22,000.00 $22,000

Subtotal §712,831



Table 10-4(cont'd) Nelson Springs Central Hatchery Cost ESt.

13-Feb-90

Racesay
idult Raceway 1
Subtotal
Buildings
Hatchery Building & Visitor Bu 1,600
Incubation Building: 3,600
Troughs 34
Pole Barn 1,920
Electrical Control Building 1,500
New Residence 1
Pump Building 300
Subtotal

Wes te Treatment

Sej tic Tznk;Drzin Fidd

Clezning Waste Pond 1

Subtotal

Flectrical Systen
__________ m---m--
-7:-1by Generator
= Elactriczal
I10otrical Service
. e crueentation and Control

“abtetzal

3. -ry tquipment

«=r-r21 Equipment

>4 Ton 4x4 Pickup
Snc . Plos Attachment
small Loader

Subtotal

EE

Sk
S

S
SF
E2
SF

PN

LS
LS
LS

EX
EA

$51,000.00
$90,000.00

$110.00
$85.00
$2,667.00
$15.00
$50.00
$120,000.00
$50.00

$12,000.00
$62,000.00

$40,000.00
$120,000.00
$40,000.00
$60,000.00

$70,000.00
$18,000.00

$1,500.00
$15,000.00

Estimated Construction Cost (Nelson Springs )=

$836,478

$74,000

$260,000

$2,649,223



Table10-5  wWapato Satellite Facility Cost Estimate 13-Feb-90
Description Quantity Unit Unit Cost Totd
Site Development
Generd Requirements 1 LS $143,249.13 $143,249
Clearing & Grubbing 2 AC $1,000.00 $2,100
Railroad Crossing 1 LS $100,000.00 $100,000
Kisc Surfaced Areas 6,800 SY §2.97 $20,226
Drainage & Culverts 1 18 $800.00 $800
Site (3rading 2 AC $1,258.40 92,643
Fencing 1,320 LF $13.73 $18,121
Subtotal
Water Supply System
Domesticwell 1 R $5,000.00 $5,000
Pump Station:
Care And Diversion Of Water 1 LS  $10,000.00 $10,000
Civil works 1 LS  $190,000.00 $190,000
Pumps 4 EA $30,500.00 $122,000
Electrical /Nechanical 1 LS $198,000.00 $198,000
Site Piping:
Process Water 42" 170 LF $167.02 $28,394
Process water 30" 180 LF 9123.55 922,239
Drain4s" 165 L $98.38 $16,233
Drain42n 195 LF $91.52 $17,846
Hinor Piping {<12") 0.7 AC  $19,136.83 $13,396
Subtotal
Fish Production Facilities
Raceway 6 EA  $51,000.00 $306,000
Coho Ponds 3 EA  $162,000.00 $486,000
Subtotal

$287,139

$623,109



Table10-5(cont’d)  wWapato Satellite Facility Cost ESt. 13-Feb-90
Description Quantity Unit Unit Cost Total
Buildings
Hatchery Building 400 SF $50.00 $20,000
Freezer Building 1 LS $180,000.00 $180,000
R& Rueathersta. 1 1s $2,000.00 $2,000
Suptotal eeeemmmmeeeeee
$202,000
“aste Treatment
---mm __________
Septic Tank: Drain Field 1 1S $6,000.00 $6,000
Subtotal $6,000
Electrical System
Standby Generator (200 K#) 1 EA $75,000.00 $75,000
Site Electrica 1 LS  $40,000.00 $40,000
Electrical Service 1 EA $12,000.00 $12,000
Instrumentation & Control 1 LS  $45,000.00 $45,000
Subtotal $172,000
Hatchery Equipment
Genera  Equipment 1 LS $30,000.00 $30,000
3/4 Ton 4x4 Pickup 1 Ls $18,000.00 $18,000
Snow Plow Attachment 1 1S $1,500.00 $1,500
Fork Lift 1 LS $25,000.00 $25,000
Subtotal $74,500
Estimated Congtruction Cost (#apato)= §2,156,748



Table10-6  Prosser Satellite Facility Cost Estimate 13-Feb-90
Description Quantity Unit Unit Cost Total
Site Development
Generd Requirements 1 LS  $93,300.00 $93,300
Clearing & Grubbing R s $1,000.00 $1,250
Access Roadsay 270 LF $10.01 §2,703
Misc Surfaced Areas 4,452 S¢ $2.97 $13,242
Drainage & Culverts 1 18 $800.00 $800
Site Grading 1 AC $1,258.40 §1,573
Fencing 930 LF $13.73 $12,767
Subtotal
Water Supply System
Water Supply Well 2 EA  545,000.00 $90,000
Domegticwell 1 LS $5,000.00 $5,000
Canel Intake 1 EA $12,000.00 $12,000
Pump Station: ?
Care And Diversion Of Water 1 $20,000.00 $20,000
Civil /Mechanical 1 $106,000.00 $106,000
Pusps 2 $12,000.00 $24,000
Compressor 1 $6,000.00 $6,000
Diesel Generator ? 0 $0.00 S0
Site Fiping:
Process Water 16" 570 LF $82.37 $46,950
Process Water 24" 109 LF $114.40 $124,696
Process Water 6" 340 LF $45.76 $15,558
Drain3o" 290 LF $74.36 $21,564
Drain1é" 310 LF §51.48 $15,959
Ninor Piping (<12") 0.33  AC  $19,136.83 $6,315
Nanholes 4' Dia 8'H 2 EA $2,478.00 $4,956
Connect to Exist Pipe 1 B $2,000.00 $2,000
Degasif ication Tower 1 LS  $18,000.00 $18,000
B 11 R
Subtotal
Fish Production Facilities
Racewvays 3 BA  $51,000.00 $153,000
Adult Raceways 3 EA  $90,000.00 $270,000
20,000 CF Pond 1 EA  $90,000.00 $90,000

Subtotal

$125,635

$518,999



Fable1o-6(cont’d)  Prosser Satellite Facility Cost Est. 13-Feb-90
Description Quantity Unit Unit Cost Totd
Buildings
HatcheryBuilding 800 SF $65.00 §52,000
Suwtotd T
$52,000
Waste Treatment
Septic Tank;Drain Field 1 18 $6,000.00 $6,000
Cleaning Waste Pond 1 1S $12,000.00 $12,000
Subtotal $18,000
Electricd System
Standby Generator 1 LS  $40,000.00 $40,000
Site Electrica 1 LS  $40,000.00 $40,000
Electrical Service 1 LS  $10,000.00 $10,000
Instrumentation & Controls 1 LS  $45,000.00 $45,000
Subtotal  eeeecmececccnes
$135,000
Hatchery Equipment
General  Equipment 1 s $30,000.00 $30,000
Subtotal $30,000
Estimated Construction Cost (Prosser)=  $1,392,633



OPERATIONS AND MAINTENANCE COSTS

An O&M estimate for the Yakima River Basin facilities was prepared by Mr.
Senn of FMC. The estimate, in January 1990 dollars, was based on the food.

staffing and transportation estimates provided in Chapter 2.

The annual food cost was estimated to be $226.000 based on 46¢/lb for OMP#2
and an annual consumption of 578,000 lbs. Transportation costs were estimated
at $35.000 per year based on 24¢ per mile for cars, 40¢ per mile for pickups, and
$1.00 per mile for tanker trucks. This includes $1500 per year per diem. Labor
costs are based on the average of current WDF pay scales for the various posi-
tions itemized in Table 2-10. The total estimated labor budget is $410,000 per
year. This estimate does not include staff for operations of the traps staff for fish
marking. No cost for general management or payroll administration are included.
A power cost was prepared based on comparisons with similar facilities. The
estimated annual power cost is $165,000. With a 5 percent allowance for the
annual cost for miscellaneous supplies, this brings the total annual O&M estimate

to $920,000.
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By Fish Management Consultants
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WAPATO -

RUN NAME: HYWPIA

PERICD
ENDING
DAY

43
)
71
85
99
313

BIOMASS PRODUCED

ToTAL FOCS

PERIDD
ENDING
CATE

03/19/91
04/02/91
24/16/91
04/30/9:
05714,/91
05728791

- A i e b —

[185.) =
FED (.85.) =

%

NO. FISH MORT.

D O o RO OO

€D M) »r—= <o O
< O M Ix O W

O MR WO T
DO DO o D WD

13,985
16.670

00 O OO

A
.50
.34
.23
16

FALL CHINOOK

AVE.

TEMP.

(F)

5.0

[T IRV ERT Y
-~ OO
(= & I &

$TU’S
/IN.

23.0
29.0
29.
29.
29.

€O O

LENGTH
(mx)

51.7
63.0
69.0
76.3
84.3
94 .4

AVERAGE CONVERSICN = 1.19

NO.
FISH
/L8.

288.1
221.9
168.5
124 .8
92.3
65.8

Growth
BIONASS CONV.
(185.) RATE

4,253

5,478 .13
7,176 1.16
9,653 118
13,019 1.20
la,239 1.22

- Food
14 DAY 1%
FEED  FOOD
REQ.  FED
(LBS.) /DAY
1,390 2.2
1,962 2.4
2,915 2.7
4,035 2.8
6,368 3.2



WAPATO - FALL CHINOOK Flow - Space

GIVEN THE FOLLCWING MAXINUM WATER FLOW AND SPACE REQUIREMENTS:
WATER FiOMw = 5,850 GPX (13 cfs)
RAZEWAY SPACE = 30,000 CULFT.

HYWFIBR  aeeees WATER FLOW REQMT'G----=--- =-------- RACEWAY REQMT’S----------
ACTUAL ALLOW- ACTUAL ALLOW-

SERIG)  PERIOD TOTAL NATER  ACTUAL ABLE  FLOW  RACEMAY ACTUAL ABLE  TOTAL

ENCING  ENCING  BIOMASS  FLOM 185./ LBS./ REQ’D  SPACE \BS./ LBS./ CU.FT.

DAY DATE (18S.) USED &P GPH {GPM)  USED CUFT . CUFT. REQ™

1 83/19/9: 4,253 380 135 7.68 553 30,000 .14 0.4 9,806
WS 04 02/93 g 3,150 y./a  7.68 713 35,000 . 0.42 12,630
29 84716791 7,76 2,150 2.28 6.3 1,127 30,000 .24 0.48 15,094
43 C4/30/91 9,653 3,13 3.06 5.00 1,307 30,000 C 0.53 18,310
57 C8/1/91 13,009 3,188 413 4.49 2,90t 30,00C . 0.58 22,406
Lo 0%,28/58 a,23% 5,850 312 3.12 5,837 30,000 C.61 C.65 28,037



WAPATO - CORO Growth - Food

RUN NANE: HVEP3R

14 DAY H
PERIOD  PERIDD AvE NO. FEED  FOCD
ENDING  ENDING 2 TEMP. #TU'S  LENGTH FISH BIOMASS  CONV.  REQ.  FED
CAY DATE SC. FISH MORT. {(F) JIN.  (MM) /18. {185.) RATE  {LBS.) /DAY
365 52/28/92 1,558,006 119.8 25.5 61,089
75 03/13/92 1,556,432 0.08 3.0 &0 227 23.7 65,606 2.91 9,064 1.¢
393 03727492 t3¢,858 .08 450 440 2.2 2.8 71,234 2.05 11,5i0 1.2
407 34/10/92 1,553,26¢  ©.C8 7.0 4.0 132.2 19.9 78,:2¢ 2.68 14,358 1.4
430 0424792 1,851,750 0.08 50.0  44.0  :35.0 7.8 86,973 2.12 18,782 1.7
43 0%/08/92 1,550,137 £.08 520 4.0 1403 15.9 97,564 2.16 22,891 i.8
449 05722492 1,548,563 0.08 83.0 44.0  145.9 14.1 109,572 2.20 26,417 1.9
BIOMASS PRODLCED (LBS.) = 48,483
TOTAL FOOD FED (08S.) = 103,022 AVERAGE CONVERSION = 2.12



WAPATO - CCHO Flow - Space

GIVENTHE FOLLINING MAXIMUMWATER LCWAND S P A CE RECUIREMENTS:

MATER FLON 17,550 6P {39 cfs)
PIND SPAIE = 135,000 CU.FT.
YWPIR e JATER .04 REQNT "S- ----mor  -oommemes PIND REQNT'§-----n=--
ACTUAL ALLOY- CTuA ALLCK-

PERIOD  PERIDD O WJATER  ACTUAL ABLE  FLOW POND ACTUAL ~ ABLE  TOTAL
ENCING  ENDING  BIOMASS  FL{W iBS./ (BS./ REQ'D  SPACE L8S./ LBS./ CU.FT.
SAY SHTE VLBS.) USED 5P GPM (GPM)U S ED CUFT. CU.FT. REQ'D

.-
e

02/23/92 65,806 17,550 3.74 17.68 3,85 135,000 0.49 0.68 90,310

29 C3/27/92 71,234 17,550 4.06 13.69 5,204 135,000 0.53 0.70 102,424
43 04/1C/92 78,124 17,550 4.45 1981 7,229 135,000 0.58 0.72 108,890
S7  04/24/92  8¢,973 17,550 ¢.96 8.14 10,687 135,00C 0.64 0.74 116,925
7% 05/06/92 97,564 17,550 5.5 6.79 14,367 135,000 0.72 0.77 126,191
85 §S/22/92 109,572 17,550 6.2 6.39 17,147 135,000 0.81 0.80 136,298
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HYWP1AF

PERICE
ENDING

CATE

Sl1/23/791
02/,286/91
TX/30751
C4/3C/92
S5/30/91
06/30/91
C7/30/51
08/ 29/
L3/ 29/9 T
1CS290730
LL/29/50
T2/

RS Ve I

FOOD KEQUIREMENTS A T

*Yvxxx [ BS. . FOOD REQUIRE;,

PA,

CHT

4
-

LL

NOOK COHO
1,330 20,574
4,877 33,140
0,4C3 49,308

WAPATO

BY SPECIES #%¥%xxx*

TCTAL
L.BS . FOOD
REQUIRED

21,964
38,018
59,71C



WATER FLOW REQUIREMENTS
AT WHAPATO

HYLEO1AZ
PERIOD PERIC - - ACTUAL -~ 7 7 7 -- MIN. REG’D -
ENDING cNOING GPM CFsS GPM CFS
OAY DATE WATER WATER WATER WATER

i 01/01/31
15 1715791
29 01/29/91

OIANWOONN

4z 02712791

57 02726731 17,550 39.0 3,456 7.
7 03/12/91 17,55¢C 39.0 3,711 8.
8t 03/26/91 20,700 46 .0 5,757 12.
99 04/09/91 20,700 46 .0 7,942 17.
113 C4as23/91 20,700 46 .0 11,814 26 .
127 05/767/91 20,7CC 46 .0 16,274 36
141 V5/21/91 20,700 46 .C 20,048 44
15¢% 06/C4/91 5,850 13.0 5,837 1

169 06/18/91
132 07/02/91
P g Q7/16/91
il 07/730/91
=5 08/23/91
33 /721791
53 07/10/91
67 C3/24/91
281 10/08/91
295 10722791
309 11/05/91
323 11/19/31
337 12702/91
351 12717731
365 12/31/91
379 01/14/92
393 01/:28/92



WAPATO Pollutants

Estimated PPM ofPoilutants Generated Daily for
a.l Species Programed at Wapats

HYND1AP
FCCD POLLUTANTS GENERATED IN FPM 3»
PERICD PERIOD FEC ALL e e e LR R e bbb b e R bbb i h it e RECEIVING
ENDING ENDING SPECIES  WATER T1CTAL SETTLE’; WATER
o CA'E BB CTUAL  AMMONIA  NK) NITRATE PHOSPHATE SOLIDS B.C.D. (C’s)
L TA26/8 27,85
S tes 647 17,55 g.i¢ C.0001 .27 0.02 0.52 204
330 03726051 822 20,7¢0 0.:i1 0€.0002 0.29 0.22 0.99 A
43 04/09/9! 1,25 20,730 o1 0.0002 9.39 0.02 1.36 1.54
57 (4/23/9: 1,482 20,700 c.! 0.0003 0.52 0.03 1.79 2.03
M98/ 1,843 20,70¢C 0.24 0.0003 0.65 0.04 2.23 2.52
8% (:/21/9: 2,i75 20,700 t.2 0.0004 0.76 0.04 2.63 2.57
S5 06724491 4SS 5,850 .21 0.0003 0.5 0.03 1.94 2.0
s1 "he ppm of poilutants in the discharge water is illustrated it the table.
Vacuum clearing wil!l significantly reduce the level of settleavle solids
arid §.0.0.
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FLOW, SPACE, FOOD

SUMMARY

For

PROSSER

By Fish Management Consultants
Olympia, WA

December 1989
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PROSSER

RUN NAME: HYPR1A

PERIOD
ENDING

DAY

43
57
At
85
99
113

BIOMASS PRODUCED {LBS. ) =
TOTAL F000 “EC (LBS.) =

PERIOD
ENDING
DATE

03/19/91
04/02/91
04/16/91
04/30/91
014791
05728/91

FALL CHINOOK

NO. FISH MORT.
1,225,353
1,215,860 0.7
1,209,404  0.50
1,205,014 0.34
1,202,728 0.23
1,200,000 0.16

15,273
18,172

AVE.

TENP.

(F)

50.0
52.0
9.0
57.0
59.0

$TU'S LENGTH

/IN.

3.0
34.0
34.0
34.0
3.9

(M)

57.7
63.9
70.8
8.7
87.3
% 6

AVERAGE CONVERSION = 1 .19

NO.
FISH
/L8.

288.1
212.2
156 .1
113.6
83.2
61.5

Growth

BIOMASS
{LBS.)

4,253
5.730
1,746
10,606
14,44]
19,928

CONV.
RATE

. = s e

13
16
.18
.20
22

- Food
14 DAY

FEED  F000
REQ. FED
(LBS.) /DAY
1,675 2.6
2,330 2.7
3,367 2.9
4,597 2.9
6,203 2.8



PROSSER - FALL CHINOOK Flow - Space

GIVEN THE FOLLOMING MAXIMUN WATER FLOW AND SPACE REQUIREMENTS:
WATER FLOW = 6,300 GPM {14 cfs)
RACEMAY SPACE = 30,000 Cu.FT.

MYPRWAE emeee- WATER FLOW REQMT'S-------- -------- RACEWAY REQMT’S----------
ATTUAL ALLOK- ACTUAL ALLOW-

PERIDD  RIRICOD TCYAL wi 28 ACTuAL ABLE  FLOW  RACEWAY  ACTUAL ABLE TOTAL
ENDING  ENDING JITMASS T LBS.. LBS.- REQ'D SPACE LBS. LBS.. CU.FT.
TAY palt S35 N GPM 6P . aPM) YSED CUFT. Y510 REQ'D

KR S B 1,05 BLAY 768 5.2 814 30,000 0.14 0.4 9,660

150 (4:02/9] IR 4,360 .91 5.2 1,097 30,000 0.1 0.4 13,014

29 A4/16/91 7. M4e 5,309 1.23 4.6 1,67 30,000 0.2 0.49 19,882

43 04/30/91 (606 k3G 1.68 3.91 2,710 30,000 0.3%5 0.5 19,560

57 05/14/91 4,44 5,34 2.29  3.50 4,127 30,000 0.48 G.6¢ 24,010

7105728491 13,826 300 310 3.10 6,296 10,000 0.5 0.67 29.341
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HYPR1AF

PERI OD
ENDI NG
DATE

01/29/91
02728791
03/30/91
04/30/91
05/30/91
06/30/91
07/30/91
08/29/91
09/29/91
10/29/91
11/29/91
12/29/91
01/29/92

FOOD REQUI REMENTS AT PROSSER

xkkkkk LBS .

FALL
CHI NOOK

1,675
10,294
6,203

FOOD REQUI RED BY SPECIES **x*x*xx*x%

A-12

TOTAL
LBs. FOOD
REQUI RED

1,675
10,294
6,203



WATER FLOWN REQUIREMENTS

AT PROSSER
HYPR1AZ
PERI OD PERITOD """ ACTUAL ~ "7 777 -- MN REQ’D -
ENDI NG ENDI NG GPM CFS GPM CFS

DAY DATE WATER WATER WATER WATER

1 01/01/91

15 01/15/91

29 01/29/91

43 02/12/91

57 02/726/91

71 03/12/91
85 03/726/91 6,300 14.0 814 1.8
99 04/09/91 6,300 14.0 1,097 2.4
113 04/23/91 6,300 14.0 1,678 3.7
127 05/707/91 6,300 14.0 2,710 6.0
141 05/721/91 6,300 14.0 4,127 9.2
155 06/04/91 6,300 14 .0 6,296 14.0

169 06/18/91

183 07702/91

197 07/16/91

211 07730/91

225 08/13/91

239 08/27/91
253 09/10/91 2,250 5.0 2,250 5.0
267 09/24/91 2,250 5.0 2,250 5.0
281 10/08/91 2,250 5.0 2,250 5.0
295 10722791 2,250 5.0 2,250 5.0
309 11/05/91 3,150 7.0 3,150 7.0
323 11/19/91 2,700 6.0 2,700 6.0
337 12/03/91 2,700 6.0 2,700 6.0
351 12717791 2,700 6.0 2,700 6.0

365 12/31/91

379 01/14/92

393 01/728/92



PROSSER Pollutants

Estimated PPM of Pollutants Generated Daily for
all Species Programed at Prosser

HYPR1AP
FOOD POLLUTANTS GENERATED IN PPN 23
PERIOD PERIOD FED ALL 6PN m-mmmmmmmmssmo oo RECEIVING
ENDING ~ ENDING SPECIES ~ WATER TOTAL SETTLED NATER
DAY DATE (LBS.)  ACTUAL  AMMONIA  NH3 NITRATE PHOSPHATE SOLIDS  8.0.0. ({CFS)
L 03/19/91 6,300
1S 04/02/91 120 6,300 0.05 0.0001 0.14 0.01 0.47 0.54
29 04/16/91 166 6,300 0.07 0.0001 0.19 0.01 0.66 0.7¢
43 04/30/91 40 6,300 0.10  9.000! 0.28 0.02 0.9 1.08
57 05/14:91 328 6,300 0.14  0.0002 0.38 0.02 1.30 1.47
71 05/28/91 43 6,300 0.19 0.0003 0.51 0.03 1.76 1.99

1 The ppa of pollutants in the discahrge water is illustrated in the table.
Vacuum cleaning will significantly reduce the level of settleable solids
andB.0.D.
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FLOW o SPACE, FOOD

SUMMARY

For

CLE ELUM

By Fish Management Consultants
Olympia, WA

December 1989
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CLE ELUM UPPER YAKIMA SPRING CHINOOK Growth - Food

RUN NAME: HYCE3A

14 DAY 3
PERIOD  PERIOD AVE. NO. FEED  FOOD
ENDING ~ ENDING % TEMP. #TU’S  LENGTH FISH BIOMASS  CONV.  REQ.  FED
DAY DATE NO. FISH MORT. (F) /IN. (MH) /8. (LBS.) RATE  (LBS.) /DAY
1 02/28/9 1,586,164 .1 1,400.0 1,133

15 03/14/91 1,463,493 7.713 7.0 3.0 8.8 947.0 1,545 1.00 412 2.4
29 03/28/91 1,379,542 5.2% 43.0 37.0 42.3 732.1 1,884 1.03 350 1.5
4 /19 1,322,990 3.57 .0 37.0 461 965.8 2,338 i.07 484 1.7
57 04/25/91 1,284,534 2.42 4.0 37.0 50.5 429.7 2,989 1.1 716 2.1
71 0%/09/91 1,258,385 1 .65 50.0 37.0 56.2 311.9 4,034 1.13 1,184 2.6
85  05/23/91 1,240,603 1.12 53.0  37.0 62.8 223.2 5,559 1.57 1,780 2.9
99 06/06/91 1,228,511 0.76 §3.0  37.0 69.5 165.1 7,441 1.20 2,258 2.7
113 06720/91 1,220,289  0.52 53.0 370 76.1 125.6 $,719 1.23 2,809 2.5
127 07/04/91 1,214,632 0.3 $3.0  37.0 82.8 97.7 12,432 1.27 3,437 2.4
141 07/18/91 1,210,127 0.28 $3.0  37.0 89.4 77.5 15,612 1.30 4,134 2.2
15 08/01/91 1,209,820 0.27 53.0  37.0 96.0 62.5 19,286 1.33 4,899 2.1
169 08/15/91 1,201,630 0.26 53.0 37.0 102.7 51.2 23,487 1.37 5,741 2.0
83 08/29/91 1,197,5%3  0.26 $3.0  37.0  109.3 2.4 28,248 140 6,665 1.9
197 09/12/91 1,193,617 0.25 53.0  37.0  116.0 35.9 33,603 1.43 7,675 1.9
241 09/26/91 1,189,802 0.24 52.0 3.0 1223 30.3 39,279 1.47 8,325 1.7
225 10/10/91 1,186,123  0.23 7.0 37.0  127.0 27.0 43,892 1.50 6,920 1.2
239 10/24/91 1,182,580 0.22 W.o  37.0  130.8 .7 47,800 1.53 5,993 1.0
253 11/07/91 1,179,173 0.21 42.0  37.0  134.0 23.0 51,202 1.57 5,330 0.8
267 11/21/91 1,175,902 0.2l 40.0 370 136.5 21.8 54,007 1.60 4,487 0.6
281 12/05/91 1,172,767 0.20 37.0 37.0  138.1 21.0 55,756 1.63 2,857 0.4
295 12/19/91 1,169,768 0.19 3.0 37.0 1393 20.5 57,155 1.67 2,332 0.3
309 01/02/92 1,166,905 0.18 33.0 37.0 139.7 20.3 57,404 1.70 1,607 0.2
323 01/16/92 1,164,179 0.17 4.0 37.0 1403 20.1 58,052 1.73 1,625 0.2
337 01/30/92 1,161,588 0.16 5.0 3.0 1412 19.7 59,105 1.77 1,861 0.2
ISL 0 02/13/92 1,159,138 0.15 36.0 37.0 1425 19.1 60,579 1.80 2,652 0.3
365 02/27/92 1,156,815 0.15 38.0  37.0 1444 18.4 62,904 1.83 4,263 0.5
379 0310/92 1,154,565 0.14 0.0 3370 1469 17.% 66,138 1.87 6,038 0.7
393 03/26/92 1,152,314 0.14 43.0 370 1504 16.3 70,808 1.90 8,872 0.9
407 04/09/92 1,150,064 0.14 .o 370 1542 15.1 76,153 1.93 10,334 1.0

81GMASS PRODUCED (LBS.) = 76,153
TOTAL FOOD FED {LBS.) = 116,042 AVERAGE CONVERSION = 1.55

NOTE: average temperature is programed for 53 F
during first week after ponding
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CLE ELUM -

UPPER YAKIMA SPRING CHINOOK

GIVEN THE FOLLOWING MAXIMUM WATER FLON AND SPACE REQUIREMENTS ( INCL. PREVIOUS AND NEXT BROODS) :
5,400 GPN ( 12 cfsiused from June 1stthrough Septesber 1st)

MELL WATER -
RIVER HATER =
RACEMAY SPACE =

HYCE34R

SERIOD
INDING
DAY

)
29
43
57
71
85
99
13
141
155
169
183
197
11
228
239
33
-7
23
25
39
K

PERIOD
ENDING
DATE

02/28/91
03/14/91
03/28/91
04/11/91
04/25/91
05/09/91
05/23/91
06/06/91
06720791
07/04/91
T18/91
-01/91
08/15/91
08, 29/91
0s. 12/91
0§/0- 9N
10710791
16/24/91
11707/91
I ) |
1o °/91
1ei.r 9
01/9:/92
01/16/92
01/20:92
02 192
Ge. 27192
0 7792
92

7,200 6PN (Ibcfs: used from September 1St through June 1st)
75,000 CU.FT.

TOTAL
BIOMASS
{18S.)

1,133
1,545
1,884
2,338
2,989
4,034
5,559
7,44]
$,719
12,432
15,612
19,286
23,487
28,248
33,603
39,279
43,892
47,800
51,202
4,007
55,756
57,158
57,404
58,052
59,109
»0,579
62,904
66,138
70,808

ACTUAL
WATER
FLOW
USED

45¢

450

450

450

450
1,350
1,350
2,700
2,700
4,950
4,950
4,950
4,950
5,400
5,400
5,400
7,200
7,200
7,200
7,200
7,200
7,200
7,200
7,200
7,200
7,200
7,200
7,200
7,200

ALLOW-

ACTUAL ABLE

L8S./
CPM

.92
A3
19
.20
.64
.99
A2
.76
.60
.51
A5
.90
e
.23
22
.27
.10
.64
A1
.50
4
.94
.97
.06
2
4l
Nl
19

O AW AW W NN NN TO N oYW W RNW RN e NV e W R

185./
6P

6.34
6.34
11.96
10.13
1.79
5.20
414
4.46
4.77
5.06
5.36
5.65
5.94
6.21
6.46
7.9
12.42
18.44
.62
31.73
93.%
67.295
99.¢7
99.°%
87. 3
62. 3
0. 7
28.¢5
19.°4

FLOW
REQ’D
(6PH)

179
2
158
231
384
776
1,343
1,668
2,039
2,456
2,915
3,412
3,957
4,552
5,199
5,387
3,833
2,592
2,132
1,702
1,045
849
576
585
674
965
1,566
2,284
3,625

A-17

ACTUAL
RACENAY
SPACE

USED

10,000
10,000
10,000
10,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000

RACEWAY REOMT'S

ALLOW-

ACTUAL ABLE

LBS./
CUFT.

0.11
0.:5
0.19
0.23
0.07
0.09
0.12
0.17
0.22
0.28
0.35
0.43
0.52
0.63
0.75
0.52
0.59
0.64
0.68
0.72
0.74
0.76
0.77
0.77
0.79
0.81
0.84
0.88
0.94

L8S./
CU.FT.

0.27
0.27
0.29
0.32
0.3
0.39
0.43
.48
0.52
0.57
0.62
0.66
0.71
0.75
0.80
0.84
0.88
0.90
0.92
0.94
0.9%
0.9¢6
0.96
0.97
0.97
0.98
0.99
1.01
1.04

TOTAL
CU.FT.
REQ'D

4,237

5,719

6,467

7,364

8,990
10,418
12,840
15,544
18,531
21,803
25,347
29,148
33,201
37,506
42,061
46,624
50,155
53,036
55,471
57,425
58,606
59,532
59,656
60,057
60,736
61,698
63,224
65,331
68,326

Flow

Space



CLE ELUM

RUN NANME: AYCE4A

PERIOD
ENDING
DAY
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CLE ELUM -

NACHES SPRING CHINOOK

GIVEN THE FOLLOWING MAXIMUM WATER FLOW AND SPACE REQUIREMENTS:
YELL WATER =
RIVER WATER =
RACEWAY SPACE =

HYCE4AR

PERIOD PERIOD
ENDING ENDING

DAY

DATE

1 02/28/91

15
29
43
57
7
8%
99
13
127
141
155
169
183
197
211

03/14/91
03/28/91
04/11/91
04/25/91
05/09/91
05/23/91
06/06/91
06/20/91
07/04/91
07/18/91
08/01/91
08/15/91
08/29/91
09/12/91
09/26/91

1,8006PH (4 cfs; used from June 1st through September 1st)

2,250 6P (5 cfs; used from September 1st through June 1st)
20,000 CU.FT.

T0TAL
BIOMASS
(185.)

445
584
714
888
1,137
1,539
2,126
2,851
3,79
4777
6,007
7,428
9,054
10,897
12,972
15,172

ACTUAL
NATER
FLOW
USED

225
225
225
225
225
225
450
900
900
900
1,800
1,800
1,800
1,800
2,250
2,250

ACTUAL
LB8S./
6PN

1.98
2.60
3.
3.95
5.05
6.84
4.72
3.7
414
5.31
K]
4.13
5.03
6.05
5.17
6.74

ALLOW-
ABLE
18S./
6PN

8.06
8.06
1.79
$.96
7.64
5.08
4.04
4.35
4.64
4.92
5.19
5.47
5.4
5.99
6.23
7.02

FLOW
REQ'D
{oPM)

55

72

61

89
149
303
526
656
804
972
1,187
1,358
1,578
1,820
2,083
2,163

ACTUAL
RACEWAY
SPACE
USED

5,000
5,000
5,000
5,000
5,000
5,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000

RACENAY REQNT'S

ACTUAL
L8S./
CU.FT.

0.09
n.12
0.14
0.18
0.23
0.31
0.11
0.14
0.19
0.24
0.30
0.37
0.45
0.54
0.65
0.76

ALLOW-
ABLE
L8S./

CU.FT.

0.26
0.26
0.29
0.31
0.34
0.38
0.43
0.48
0.52
0.57
0.61
0.66
0.70
0.75
0.80
0.84

Flow

TOTAL
CU.FT.
REG'D

1,685
2,212
2,478
2,825
3,299
4,007
4,947
5,996
7,158
8,427
9,804
11,281
12,857
14,532
16,304
18,079

Space



FOOD REQUI REMENTS AT CLE ELUM

HYCE1AF
PERI OD xxxxxx LBS. FOOD REWRED BY SPECIES *xx%x%xxxX TOTAL
ENDI NG YAKIMA SP. NACHES SP. L.8s5. FOOD
DATE CHI NOOK CHI NOOK REW RED

01/29/91 6,139 6,139
02/28/91 10,713 139 10,852
03/30/91 20,041 321 20,362
04/30/91 1,900 738 2,638
05730791 4,037 1,582 5,619
06/30/91 6,246 2,465 8,711
07730/91 9,033 3,587 12,620
08/29/91 20,081 8,025 28,106
09/729/91 15,245 3,341 18,586
10/29/91 11,323 11,323
11729791 7,344 7,344
12/29/91 3,940 3,940
01/29/92 6,139 6,139
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HYCE1AZ

WATER FLOW REQUI REMENTS
AT CLE ELUM

PERI OD
ENDI NG

DAY

1
1
1
1
1
1
1
2

15
29
43
57
71
85
99
13
27
41
55
69
83
97
11

225

2

39

253
267
281
295
309
323
337
351
365
379

PERI OD
ENDI NG
DATE

02/728/91
03/14/91
03/28/91
04/11/91
04/25/91
05/709/91
05/23/91
06/06/91
06/20/91
07/04/91
07718/91
08/01/91
08/15/91
08/29/91
039/12/91
09/26/91
10/10/91
10/24/91
11/707/91
11/21/91
12/05/91
12/19/91
01/02/92
01/16/92
01/30/92
02/13/92
02727792
03/12/92

GPM
WATER

ACTUAL
CFsS
WATER
7,875 17.
7,875 17.
7,875 17.
675
675
1,575
1,800
3,600
3,600
5,850 13.
6,750 15.
6,750 15.
6,750 15
7,200 16.
7,650 17.
7,650 17.
7,200 16.
7,200 16
7,200 16
7,200 16
7,200 16
7,200 16
7,200 16
7,200 16
7,200 16.
7,200 16.
7,875 17.
7,875 17.
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GPM
WATER

1,800
2,600
3,844

320

533
1,079
1,869
2,324
2,843
3,428
4,072
4,770
5,535
6,372
7.282
7,550
3,533
2,592
2,132
1,702
1,045

849

576

585

674

965
1,800
2,600

CFsS
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CLE ELUM

Estimated PPN of Pollutants Generated Daily for

Pollutants

all SpeciesPrograssed at Cle Elun Facility

HYCE1AP

11

PERIO0 PERIOD
ENDING ENDING

DAY

15

29

4]

57

n

85

99
113
127
141
155
169
183
197
21
225
239
253
267
281
295
309
323
337
381
365
379

The ppa of pollutants inthediscahrge water isillustrated in the table.
Vacuum cleaning will significantly reduce the level of settleable solids

DATE

02/28/91
03/14/91
03/28/91
04/11/9%
04/25/91
05/09/91
05/23/91
06/06/91
06/20/91
07/04/91
07/18/91
08/01/91
08/15/91
08/29/91
09/12/91
09/26/91
10/10/91
10/24/91
11707791
1/21/91
12/05/91
12/19/91
01/02/92
01/16/92
01/30/92
02/13/92
02/21/92
03/12/92

andB.0.D.

FOOD
FED ALL 6PN
SPECIES WATER
(LBS.)  ACTuAL
304 7,878
71 7,878
668 7,875
786 675
N1 675
17 1,575
177 1,800
225 3,600
280 3,600
343 5,850
412 6,750
489 6,750
574 6,750
666 7,200
768 7,650
833 7,650
94 7,200
428 7,200
381 7,200
21 7,200
204 7,200
167 7,200
1s 7,200
116 7,200
133 7,200
189 7,200
304 7,875
a1 7,878

TOTAL
AMMONIA

0.10
0.16
0.23
3.1
0.28
0.20
0.26
0.17
0.2
0.16
0.16
0.19
0.23
0.25
0.27
0.29
0.18
0.16
0.14
0.12
0.08
0.06
0.04
0.04
0.05
0.07
0.10
0.16

POLLUTANTS GENERATED IN PPM 33

NH3

0.0002
0.0002
0.0003
0.0046
0.0004
0.0003
0.0004
0.0002
0.0003
0.0002
0.0002
0.0003
0.0003
0.0004
0.0004
0.0004
0.0003
0.0002
0.0002
0.0002
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0002
0.0002

SETTLED

NITRATE PHOSPHATE SOLIDS

0.28
0.43
0.62
8.44
0.76
0.54
on
0.45
0.5
0.42
0.44
0.53
0.62
0.67
0.73
0.79
0.50
0.43
0.38
0.32
0.21
0.17
0.12
0.12
0.13
0.19
0.28
0.43

0.02
0.02
0.04
0.49
0.04
0.03
0.04
0.03
0.03
0.02
0.03
0.03
0.04
0.04
0.04
0.05
0.03
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.02

0.97
1.49
2.12
29.11
2.63
1.86
2.46
1.56
1.94
1.46
1.53
1.81
2.12
2.31
2.581
2.72
1.72
1.49
1.32
1.1t
0.71
0.58
0.40
0.40
0.46
0.66
0.97
1.49

8.0.0.

1.09
1.69
2.40
32.96
2.98
2.11
2.78
1.77
2.20
1.66
1.73
2.05
2.40
2.62
2.84
3.08
1.94
1.68
1.50
1.26
0.80
0.65
0.45
0.46
0.52
0.74
1.09
1.69

RECEIVING
WATER
(cFs)
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OAK FLAT - NACHES SPRING CHINOOK Growth - Food

RUN MANE: HYOF 4A

14 DAY %
PERIOD PERIOD AVE. NO. FEED  FOOD
ENDING ~ ENDING % TEME . 3TU°S  LENGTH FISH BIOMASS  CONV. REQ. FED
DAY DATE NO. FISH MORT. F) /IN. LM /L8. {185.) RATE {.BS) /oW
20 09/20/91 465,771 1218 30.6 15,297
228 1610791 464,311 0.2 ¢ 33.0 1289 25.9 17,992 1.54 4,230 1.9
P 1072491 462,905 .23 ] 3.0 342 223 27,205 1ST i T
8 RUAERAN 461,553 C.22 6.7 33.¢ 137 ¢ 5 21,450 SN O N -
8? RN N 460,254 0.2 5.3 33.0 1380 200 21.891 1.64 i 3.2
281 PRI N 459,610 0.20 8.0 33.0 1392 20.5 22,340 i.68 754 0.2
PEN 12719.9] 457,820 0.9 2.5 33,0 1383 0.8 22,368 1.7: 626 0.2
w9 4] PPRA 456,68¢ 0.1 ue 3.0 40 202 20,659 1.7¢ 534 0.2
322 1718792 55,502 .07 KL 33,0 1a%.8 153 10,346 279 582 6.2
33 /392 454,574 D18 K™ 33.0 1413 19¢ 21,242 D8 551 $.2
351 32/13/92 453,600 G.%6 4.9 33.0 1822 19.3 23,542 1 86 559 0.2
365 02/27.92 452,679  0.1% 36.9 33.0 143.6 18.7 24,204 18 2§ 0.4
379 33/12792 451,786 0.14 40.0 3.0 146 .4 176 25,616 193 0.7 0.3
393 03/26/92 450,893 0.14 &2 3.0 1%5.0 16.4 27,467 196 3,636 1.0
17 24:09/92 450,000 0.:4 45 330 540 151 29,812 200 4,690 L
BIOMASS ORODUCED 1 1LBS.) = 14,615

TCTAL S220 FED (LBS.) 26,766 AVERAGE CONVERSION = 1.83



OAK FLAT -

NACHES SPRING CHINOOK

GIVEN THE FOLLOMING MAXIMUM WATER FLON AND SPACE REQUIREMENTS:
WATER FLOM =
RACEWAY SPACE =

HYOF 4AR

PERIOD PERIOD
ENDING ENDING

DAY

15
29
43
57
85
99
113
127
4
155
169
183
197

DATE

$9/26/91
10719791
10724491
11/07/91
11721791
12:05/91
12/19/91
01/02/92
01/16/92
01730792
02/13/92
02/27/92
13/12/92
03/26/92
04/09/92

4,050 6P (9 cfs)

30,000 CU.FT.

TOTAL
BIOMASS
{LBS.)

15,197
17,952
20,209
21,450
21,891
22,340
22,368
22,655
22,946
23,242
23,542
24,204
25,616
27,467
29,812

ACTUAL
WATER
FLOW
USED

3,150
3,150
3,150
3,600
3,600
3,600
3,600
3,600
3,600
3,600
3,600
3,600
4,050
4,050
4,050

ALLOW-

ACTUAL ABLE

L8S./
GPM

4.82
5.70
6.41
5.96
6.08
6.21
6.21
6.29
6.37
6.46
6.54
6.72
6.32
6.78
7.36

LBS./
6PR

6.51

6.51
11.12
28.13
83.23
81.74
99.9t
99.05
99.05
99.04
99.04
52.96
U
18.87
14.73

FLOW
REQ’D
{6Pn)

2,335
2,759
1,817
763
263
273
22
229
232
235
238
457
1,035
1,45
2,023

ACTUAL
RACEWAY
SPACE

USED

30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000

ALLOW-

ACTUAL ABLE
LBS./ LBS./
CU.FT. CU.FT.

OO OO OO0 OO O

0

0

0.
0.

.51
.60
.67
1
3
ol
IS
76
76
a7
.78
0.
.88

81

92
99

.89
.59
.92
94
.95
.96
G.96
0.9
0.97
0.97
0.98
0.99
1.01
1.03
1.06

OO O S OO

Flow

TOTAL
CULFT.
REQ'D

17113
20,215
21,851
22,718
23,007
23,299
23,298
23,478
23,660
23,845
24,033
24,485
25,390
26,582
28,055

Space



OAK FLAT

RUN NAME: HYOFSA

PERIJD
ENDING
DAY

PERICC
ENDING
0ATE

93/61/81
15 93715791
28 03/29/9]
K 04/32/91
& J4.26/9%
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KR 21731792

EEN 02/:.4/92
5 vail3492
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39y 3w
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42: 04/24,92
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OAK FLAT - NACHES SUMMER CHINOOK Flow - Space

GIVEN THE FOLLOWING MAXIMUM WATER FLOW AND SPACE REQUIREMENTS ( INCL. PREVIOUS AND NEXT BROODS ):
WELL WATER = 900 6PN (2 cfs; used from June Ist through September 2nd)
RIVER WATER = 1,8006PM (4 cfs; used from September 2nd through June 1st)
RACEMAY SPACE = 15,000 CU.FT. (MAX.)
HYOF 5AR WATER FLOWREQMT'S----~-~- == -===- RACEMAY REQMT'S-----~----
ACTUAL ALLOW- ACTUAL ALLOW-
PERIOD PERIOD TOTAL WATER ACTUAL ABLE FLOW RACEWAY  ACTUAL ABLE TOTAL
ENDING ENDING 8I0MASS FLOW LBS./ LBS./ REQ’D SPACE LBS./ LBS./ CU.FT.
DAY DATE (LBS.) USED 6PN 6PN (6PM) USED CU.FT. CU.FT. REQ'D

1 03/01/91 198 900 0.22 7.75 26 15,000 0.01 0.26 746
15 03/1%/9! 262 900 0.29 7.75 34 15,000 0.02 0.2 990
9 03/29/91 315 900 0.35 13.2 26 15,000 0.02 0.29 1,097
43 04/12/91 395 900 0.44  9.63 41 15,000 0.03 0.3l 1,258
57 04/26/91 500 900 0.5 8.51 59 15,000 0.03 0.4 1,458
71 05/10/91 649 900 0.72 6.76 96 15,000 0.04 0.38 1,721
85 05/24/91 867 900 0.96 5.20 167 15,000 0.06 0.42 2,079

99 06/07/91 1,183 900 1.31 4.4 285 15,000 0.08 0.46 2,548
13 06/21/91 1,569 900 1.7 .46 352 15,000 0.10 0.51 3,070
127 07/05/91 2,034 900 2.26 476 428 15,000 0.14  0.56 3,643
141 07/19/91 2,582 900 2.87 5.0% 511 15,000 0.17 0.61 4,266
155 08/02/91 3,220 900 3.88 5.3 602 15,000 0.21 0.65 4,937
169 08/16/91 3,954 900 4.39 5.63 702 15,000 0.26 0.70 5,655
183 08/30/91 4,790 900 5.32 5.9 811 15,000 0.32 0.75 6,418
197 09/13/91 5,686 1,350 421 6.70 849 15,000 0.38 0.79 7,188
211 09/27/91 6,686 1,350 495 6.9 963 15,000 0.45 0.84 7,999
225  10/11/91 7,79¢ 1,350 5.77 7.18 1,086 15,000 0.52 o.88 8,851
239 10/25/91 8,604 1,350 6.44 12.21 712 15,000 0.5 0.91 9,510
283 1 1/08/91 9,188 1,800 5.10 30.85 298 15,000 0.61 0.93 9,858
267 11/22/91 9,362 1,800 5.20 91.7% 102 15,000 0.62 0.9 9,972
281 12/06/91 9,539 1.800 5.30 90.06 106 15,000 0.64 095 10,088

295  12/20/9% 9,548 1,800 5.30 99.93 96 15,000 0.64 095 10,086
309 01/03/92 9,660 1,800 5.37 99.13 97 15,000 0.64 095 10,157
323 01/17/92 9,774 1,800 5.43 99.12 99 15,000 0.65 0.96 10,228

337 01/31/92 9,890 1,800 5.49 99.12 100 15,000 0.66 0.96 10,301
351 02/14/92 10,008 1,800 5.5 99.12 101 15,000 0.67 0.9 10,376
365 02/28/92 10,268 1,800 5.70 58.12 177 15,000 0.68 0.97 10,548
379 03713792 10,82¢ 1,800 6.01 27.08 400 15,000 0.72 0.99 10,918
393 03727792 11,552 1,800 6.42 20.62 560 15,000 0.77 1.01 11,394
407 04/10/92 12,470 1,800 6.93 16.08 776 15,000 0.83 1.0¢ 11,983
421 04/24/92 13,519 1,800 7.51 14.27 948 15,000 090 1.07 12,637
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OAK FLAT

RUN NAME: HYOF 1A

PERIOC
ENDING

DAY

73
85
S9

113

127

141

155

169

183

197

3

228

239

25

267

281

295

309

33

337

351

365

379

393

407

421

PERIOD
ENDING
DATE

03/15/91
03/29/91
04/12/91
0472679
a5.15/8¢
0572479
56707791
06/21/9:
07/05/91
C7/19/91
08:02/9]
08/16/91
08/30/91
09/13/9:
09/27/9:
16/11/9:

10/25/9!
11/08/91
11/22/91
12/06/91
12/20/91
01/03/92
01/17/92
01/31/92
02/14/92
02/28/92
33/13/92
03/27/92
04/10/92
04/24/92
05/08/92

COHO

2
NO. FISH MORT.

2,400,000

2,288,061 466
2,211,455  3.19
2,199,850 2.15
2,124,760 .46
2,100,898 .99
2,084,672 (.68
2,073,638  0.46
2,066,135  0.31
2,060,973 0.22
2,056,861 0.17
2,052,931 0.16
2,049,108 0.16
2,045,397 C.15
2 041,796 0.15
2,038,318 C.15
2,034,958 0.4
2,031,725 0.13
2,028,616 0.13
2,025,631 0.12
2,022,770 0.12
2,020,034 0.11
2,017,422 0.1
2,014,934 0.10

2,012,570 0.10
452,324 0.09
451,848 0.09
451 ,386 0.09
450,924  0.09
450,462 0.09
450,000 0.09

BIOMASS PRODUCED (LBS.)= 90,680

TOTAL FOOD FED (LBS. )

= 144,346

AVE.
TEMP. #TU’S
(F}) /IN.
2.0 4.0
4.0 440
45.0  44.0
47.0 440
50.0 4.0
53.0  44.0
57.0 4.0
57.0  44.0
58.0  44.0
58.0  44.0
59.0  44.0
54.0  44.0
52.0  44.0
52.0  44.0
52.C  44.0
47.0 440
0.0 4.0
35.0 4.0
350 4.0
32.5 440
340 440
340 440
3.0 440
3.0 440
3.0  44.0
80.0  30.0
2.0  30.0
4.0 30.0
45.0  30.0
47.0  30.0

LENGTH
(mm)

29.
31,
34
38

4.
47

52.
59

65.
72.

86.

AVERAGE CONVERSION = 1.62

NOTE: 77.5 percent of fish are moved to ponds on August 2nd;
these fish are relocated to Hapato on February 28th.

NO.
FISH
/LB.

1.800.0
1,383.4
1,037.3
780.9
580.1
429
300.
210
152.
13
36.
66.
54,
46.
9.
34,
30.
28.
28.
27.
27.
27.
26
26.
26.
25.
23.
21.
19.
17.
15.2

.-oo-o\.n-'a.o«.;u-;'r

N W DO DN OO W N W oo

Growth
BIOMASS CONV.
{LBS.) RATE

1,333
1,654 1.0
2,132 v 04
2,766 .08
2,663 112
1,395 Lt
%,938 Lo
3.999 ¢ e
13,510 1.29
18,174 .
23,806 1.7
30,769 1.4]
37,336 .45
44,049 150
£1,5:8 1.54
99,773 1.58
66,484 Y
7¢,206 1.66
71,569 1.70
72,953 1.74
73,099 1.79
74,004 1.83
74,919 1.87
75,846 1.91
76,784 1.95
78,778 1.99
19,126 2.03
20,983 2.08
23,369 2.12
26,151 2.16
29,627 2.20

- Food

14DAY

FEED
REQ.

{L8S.!

0,875
5,187
2,322
2,414
2,047
2,072
2,098
2,124
2,150
3.975
2.850
3,85
5,051
6,008
7,647

.o

fo e to
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OAK FLAT - COHO Flow - Space

GIVEN THE FOLLOWING MAXIMUMNATER FLOW AND SPACE REQUIREMENTS (INCL. PREVIOUS AND NEXT BROODS):

RIVER WATER = 9,900 GPM (22 cfs)
RACEWAY SPACE = 50,000 CU.FT. (MAX.) POND SPACE = 100,000 CU.FT. (MAX.)
HYOFLAR  eeeeee HATER FLON REQMT'S-------- -------- RACEWAY REQMT'S-------ven =-cocemen-- PONO REQMT’S----------
ACTUAL ALLOW- ACTUAL ALLON- ACTUAL ALLON-

PERIOD PERIOD TOTAL WATER  AC TUAL ABLE  FLOM  RACEMAY ACTUAL ABLE  TOTAL POND ACTUAL  ABLE  TOTAL
ENDING ENDING  BIOMASS  FLOW LBS./ LBS./ REQ’D  SPACE LBS./ LBS./ CU.FT.  SPACE LBS./ LBS./ CU.FT.
DAY DATE {LBS.)  UsED GPN  GPM {GPN)  USED CU.FT. CU.FT. REQ'D USED CU.FT. CU.FT. REQ'D

1 03/15/91 1,333 900 1.48 11.97 115 20,000 0.07 0.2 6,115

15 03/29/91 1.654 900 1.84 11.57 143 20,000 0.08 0.22 7,585
29 04/12/91 2,132 900 2.37 8.713 244 20,000 0.11 0.24 8,884
43 04/26/91 2,766 900 3.07 7.82 35¢ 20,000 0.14 0.26 10,483
57 05/10/91 3,663 1,350 2.71 6.28 583 20,000 0.18 0.29 12,573
71 05/24/91 4,995 1,35 3.70 487 1,027 50,000 0.10 0.32 15,405
85 06/07/91 6,938 8,100 0.86 3.90 1,780 50,000 0.1¢ 0.36 19,127
99 06/21/91 9,859 8,100 1.22 2.92 3,377 50,000 0.20 0.41 24,132
113 07/05/91 13,510 8,100 1.67 3.18 4,247 50,000 0.27 045 2979
127 07/19/91 18,174 8,100 2.2 3.16 5,754 50,000 0.36 0.50 36,208
141 08/02/91 23,806 8,100 2.9¢ 3.39 7,025 50,000 0.48 0.55 43,317
155 08/16/91 30,769 9,900 3.1 3,18 9,667 50,000 0.14 0.60 11,557 100,000 0.24 0.48 49,761
169  08/30/91 37,336 9,900 377 5.49 6,795 50,000 0.17  0.64 13,140 100,000 0.29 0.51 56,575
183 09/13/91 44,049 9,900 4.45 6.73 6,545 50,000 0.20 0.68 14,662 100,000 0.34 0.5¢ 63,130
197 09/27/91 51,515 9,900 520 6.93 7,433 30,000 0.39 0.71 Ib ,266 100,000 0.40 0.57 70,034
211 10711791 89,773 9,900 6.0 7.12 8,393 30,000 0.45 0.75 17,95t 100,000 0.46 0.60 77,288

225 10/25/91 66,484 8,100 8.21 12.02 5,533 30,000 0.50 0.78 19,260 100,000 0.52 0.62 82,923
239 11/08/91 70,206 8,100 8.67 29.89 2,349 30,000 0.53 0.79 19,961 100,000 0.54 0.63 85,945
253 11722791 71,569 8,100 8.84 85.08 841 30,000 0.54 0.80 20,209 100,000 0.55 0.64 87,009
267 12/06/91 72,953 8,100 9.01 83.42 874 30,000 0.55 0.80 20,458 100,000 0.57 0.64 88,084
288 12720791 73,099 8,100 9.02 99.85 732 30,000 0.55 0.80 20,476 100,000 0.57 0.64 88,160
295 01/03/92 74,004 8,100 9.14 99.08 747 30,000 0.5 0.81 20,635 100,000 0.97 0.65 88,846
309 01/17/92 74,919 8,100 9.25 99.08 756 30,000 0.81 20,796 100,000 0.58 0.65 89,538
323 01/31/92 75,846 8,100 9.36 99.08 765 30,000 0.81 20,959 100,000 0.59 0.65 90,238
337 02/14/92 76,784 8,100 9.48 99.08 775 30,000 0.82 21,123 100,000 0.60 0.65 90,945
351  02/28/92 18,778 8,100 9.73 S4.44 1,447 30,000 0.83 21,479 100,000 0.61 0.66 92,479
365  03/13/92 19,126 4,500 4.25 17.39 1,100 20,000 0.85 22,588
379 03/27/792 20,983 4,500 4.66 13.37 1,570 30,000 0.70 0.87 24,020
393 04/10/92 23,369 4,500 5.19 10.52 2,222 30,000 0.78 091 25,799
407 04/24/92 26,151 4,500 S.81 9.42 2,777 30,000 0.87 0.94 27,798
421 05/08/92 29,627 4,500 6.58 7.51 3,944 30,000 0.99 0.98 30,199

(= - ~ B — B -]

RSBLE
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OAK FLAT

RUN WANE: HYOF2A

PERIOD
ENDING

DAY

211
225
239
293
267
28!
295
308
323
37
351
365
379
393

BIOMASS PRODUCED (LBS.) =
TOTAL FOOD FED (185.):

PERIOD
ENDING
DATE

10/11/91
10/25/91
11/08/91
11722491
12706491
12720791
o039
01:17:92
31/31/92
02/14792
02/28/92
03/13/92
03/27/92
04/10/92

STEELHEAD

%

NO. FISH MORT.

204,670
20421

203,767
203,341
202,932
202.541
202,166
201.378
201,467
201,143
200,836
200,547
200,265
199,384

10,887
20,435

O O O O O O O D O QO DD

.18
Y
17
.ib
18
A8
4
13
A3
A2
At
A1
DY

AVE.

TENP.

(F)

47.0
40.0
35.0
35.0
32.9
4.0
38.0
34.0
34.0
36.0
40.0
42.0
“.0

$TU°S  LENGTH
/IN. (mm)
158.9

28.0 i05.1
28.0 AR S
28.0 i59.7
8.0 e
28.0 .
28.2 Tl
28.0 tle
28.0 737
28.0 S
28.0 1762
28.0 179 6
28.0 183.7
28.0 188.7

AVERAGE CONVERSION - 1.88

NO.
FISH
/L8B.

"o o e
WO O N

W w @k oL D~

'-J‘\lmmoﬂuw(b

ro

Growth

BIOMASS
(L8S.)

17,056
19,112
20,251
20,663
21,082
21,119
1,390
21,564
21,943
22,225
22,835
24,124
25,811
27,943

CONV.
RATE

S
5%
.59

163

RO o e e e e e

16

By

i

=

.80
.84
.88
.92
.96
.00

14 DAY

FEED
REQ.

(L8S.)

31,106
1,769
656
584
bX 2!
€36
ol
n14
622
1,145
2,473
3,305
4,263

Food

b4
FOOD

FED

/DAY

—_—_ O O OO OO O O e
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OAK FLAT -

STEELHEAD

GIVEN THE FOLLOWING MAXINUM WATER FLOM AND SPACE REQUIRENEWTS:
WATER FLOW =
RACEWAYSPACE =

HYOF 24R

PERIOD PERIOD

ENDING
DAY

15
29
43
57
n
85
99
113
127
141
155
169
183

ENDING
DATE

10/11/91
10/25/91
11/08/91
11/22/91
12/06/91
12/20/91
01/03/92
01/17/92
01/31/92
02/14/92
02/28/92
03/13/92
03/27/92
04/10/92

4,050 6PM (9 cfs)

30,000 CU.FT.

TOTAL
BIONASS
(LBS.)

17,056
19,112
20,251
20,663
21,082
21,119
21,390
21,664
21,943
22,228
22,838
24,124
25,811
27,943

------ WATER FLOW REQMT*S
ACTUAL ALLOW-
WATER  ACTUAL ABLE
FLOW LBS./ LBS./
USED 6PN 6PN
3,600 474 12.03
3,600 5.31 12.03
3,600 5.63 30.08
3,600 5.74 86.85
3,600 5.86 85.05
3,600 5.87 99.87
3,600 5.9¢ 99.05
3,600 6.02 99.05
3,600 6.10 99.05
3,600 6.17 99.05
3,600 6.34 S4 M
4,050 5.96 25.69
4,050 6.37 19.54
4,050 6.90 15.22

FLOW
REQ’D
(6PH)

1,418
1,589
673
238
248
211
216
219
222
224
417
939
1,321
1,836

A-31

ACTUAL
RACENAY
SPACE

USED

30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000

RACEWAY REQNT’S
ALLON-
ACTUAL ABLE
LBS./ iBS./
CU.FT. CULFT.
0.57 1.14
0.64 1.14
0.68 .16
0.69 1.17
0.70 1.18
0.70 1.18
0.71 1.9
0.72 1.19
0.73 1.20
0.74 1.20
0.76 1.2
0.80 1.24
0.86 1.27
0.93 1.30

Flow

TOTAL
CU.FT.
REQ'D

14,990
16,797
17,446

7,669
17,895
17,904
18,046
18,189
18,334
18,481
18,808
19,500
20,390
21,487

Space



FOOD REQUIREMENTS AT OAK FLAT

HYOF 1AF
PERI OD xxxxxx LBS. FOOD REQUI RED BY SPECIES *xxx%x TOTAL
ENDI NG SPRI NG SUMMVER L8s. FOOD
DATE CHI NOOK CHI NOOK STEELHEAD COHO REQUI RED

01/29/91 1,952 551 1,221 4,221 7,945
02/728/91 3,976 1,884 4,240 8,975 19,076
03/30/91 8,326 3,349 7.569 9,726 28,969
04/30/91 2,383 15,346 17,729
05/30/°31 637 3,898 4,535
06/30/91 1,072 8,355 9,427
07/30/31 1,577 13,937 15,514
08/29/91 3,492 29,447 32,939
09729791 4,230 3,164 24 ,524 31,919
10/29/91 5,542 2,180 4,875 17,062 29,660
11/29/91 1,479 574 1,340 4,735 8,129
12/29/91 1,261 538 1,190 4,119 7,108
01/29/92 1,952 551 1,221 4,221 7,945
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WATER FLOW REQUI REMENTS
AT QAK FLAT

HYOF1AZ
PERI OD PERFOD ----- ACTUAL -—---- -- MN REQ’D --
ENDI NG ENDI NG GPM CFS GPM CFsS
DAY DATE WATER WATER WATER WATER
1 01/01/91 17,100 38.0 1,289 2.9
15 01/15/91 17,100 38.0 1,306 2.9
29 01/29/91 17,100 38.0 1,322 2.9
43 02/12/91 17,100 38.0 1,338 3.0
57 02/26/91 18,000 40.0 2,524 5.6
71 03/12/91 16,200 36.0 3,623 8.1
85 03/26/91 16,200 36 .0 5,074 11.3
99 04/09/91 16,200 36 .0 7,142 15.9
113 04/23/91 8,100 18.0 4,138 9.2
127 05/07/91 6,750 15.0 4,623 10.3
141 05/21/91 2,250 5.0 1,194 2.7
155 06/04/91 9,000 20.0 2,065 4.6
169 06/18/91 9,000 20.0 3,729 8.3
183 07/02/91 9,000 20.0 4,675 10.4
197 07/16/91 9,000 20.0 T 6,265 13.9
211 07/30/91 9,000 20.0 t 7,627 16 .9
225 08/13/91 10,800 24 .0 10,369 23.0
239 08/27/91 10,800 24 .0 7,606 16.9
253 09/10/91 11,250 25.0 7,394 16 .4
267 09/24/91 14,400 32.0 10,731 23.8
281 10/08/91 18,000 40.0 13,656 30.3
295 10/22/91 16,200 36.0 9,651 21.4
309 11/05/91 17,100 38.0 4,083 9.1
323 11/19/91 17,100 38.0 1,444 3.2
337 12/03/91 17,100 38.0 1,501 3.3
351 12717791 17,100 38.0 1,263 2.8
365 12/31/91 17,100 38.0 1,289 2.9
379 01/14/92 17,100 38.0 1,306 2.9
393 01/28/92 17,100 38.0 1,322 2.9
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OAK FLAT

Edtimated PPM of Pollutants Generated Daily for

all Species Programmed at Oak flats

HYOF 1AP

34

PERIOD
ENDING
DAY

15

29

43

57

71

85

99
13
127
141
155
169
183
197
211
225
239
253
267
261
295
309
323
3y
381
365
9
393

The ppa of pollutantsin thediscahrge water is illustrated it the table.
vacuus cleaning will significantly reduce the level of settleable solids

PERIOD
ENDING
DATE

01/01/91
01/15/91
01/29/91
02/12/91
02/26/91
03/12/91
03726791
04/09/91
04/23/91
05/07/91
05/21/91
06/04/91
06/18/91
07/02/91
07/16/91
07/30/91
08/13/91
08/27/91
09/10/91
09/24/91
10/08/91
10/22/9%
11/05/91
11/19/91
12/03/91
12/17/91
12/31/791
01/14/92
01/28/92

andB8.0.0.

FOOD
FED ALL GPM
SPECIES WATER
(LBS.)  ACTUAL
255 17,100
%9 17,100
262 17,100
265 17,100
490 18,000
655 16,200
898 16,200
1,171 16,200
636 8,100
630 6,750
129 2,250
195 9,000
295 9,000
379 9,000
495 9,000
613 9,000
776 10,800
767 10,800
810 11,250
926 14,400
1,35¢ 18,000
1,351 16,200
767 17,100
285 17,100
296 17,100
252 17,100
255 17,100
259 17,100
262 17,100

Pollutants

TOTAL
ANMONIA

0.04
0.04
0.04
0.04
0.07
0.11
0.15
19
21
.25
A8
.06

L=
~0

B
15
.18
19
19
19
12
20
.22
12
0.04
0.05
0.04

O O O O O O O O O O O O OO OO

POLLUTANTS GENERATED IN PPN s%

NH3

0.0001
0.0001
0.0001
0.0001
0.0001
0.0002
0.0002
0.0003
0.0003
0 .0004
0.0002
0.0001
0.0001
0.0002
0.0002
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0002
0.0001
0.0001
0.0001

0 .04 0.0001

0.04
0.04

0.0001
0.0001

0.11
0.11
0.11
0.11
0.20
0.29
0.40
0.52
0.57
0.68
0.42
0.16
0.24
0.3
0.40
0.49
0.52
0.51
0.52
0.47
0.55
0.60
0.33
0.12
0.13
0.11
0.11
0.11
0.11
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0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.03
0.03
0.04
0.02
0.01
0.01
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.01
0.01
0.01
0.01
0.01
0.01

SETTLED
NITRATEPHOSPHATE  SOL DS

0.37
0.38
0.38
0.39
0.68
1.01
1.39
1.81
1.96
2.3
1.44
0.54
0.82
1.05
1.37
1.70
1.80
1.78
1.80
1.61
1.88
2.09
1.12
0.42
0.43
0.37
0.37
0.38
0.38

8.0.0.

0.42
0.43
0.43
0.44
0.77
1.14
1.57
2.05
2.22
2.64
1.63
0.61
0.93
1.19
1.5
1.93
2.03
2.01
2.04
1.82
2.13
2.36
1.2
VY
0.49
0.42
0.42
0.43
0.43

RECEIVING
WATER
(cFs)
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NELSON SPRINGS -

RUN NAME: HYBK1A

PERIOD
ENDING
DAY

[
15
29
43
$7
7l
85
99

23

8ICMASS PRODUCED (185.)
T0VAL FOOD FED (L8S.)

PERIOD
ENDING
DATE

02/05/91
€2/19/91
¢3/05/91
03/19/91
04/02/%1
04/16/91
04/30/91
¢5/14/91
05/28/91

3
3
Kl
1.
i
1,

225,353
,215,860
209,404

1,205,015

,202,030
,200,000

27,450
26,951

OO O O 3 — - o

K3. FISH MORT.

35

1

[y

.08
4
.50
.34
.23
16

FALL CHINOOK

(%)

36.3
441
51.1
58.1
64.8
71.9
79.4
87.2

AVE .

TENP. $TU'S LENGTH
{(F) /IN.
52.0  30.0
50.0  30.0
55.0  30.0
51.0  33.0
52.0 33.0
§3.0  33.0
54.0  33.0
5.0 33.0

95.3

AVERAGE CONVERSION =1.12

NOTE: average temperature is programed for 54 F
f-om February Sth through February 12th;
673 of fish are relocated to Wapato and Prosser
March 19.
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NO .
FISH
/L8.

1,160.6
647.1
415.4
282.3
203.1
148.8
110.7

83.6
63.9

Growth - Food
14 OAY 2
FEED FOOD
BICMASS  CONV.  REQ.  FED
(18S.) RATE (LBS. ) /DAY
2,335
5,842 1.00 2,507 46
8,951 1.03 3,207 3.5
13,022 1.06 4,327 3
5,985 1.09 1,799 2.7
8,127 1.13 2,412 2.7
10,881 1.16 3,186 2.6
Ib,378 1.19 4,156 2.5
18.769 1.22 5,397 2.5



NELSON SPRINGS - FALL CHINOOK Flow - Space

GIVENTHE FOLLCWING MAXIMUM MATER FLOW AND SPACE REQUIREMENTS:
WATER FLiw = 4,500 6P¥ (10 cfs)
RACEWAY SPAZE = 30,000 CU.FT.

HYBktAR memee- WATER FLON REQMT'S---e---- —7777=" RACEWAY REQNT'S----------
ATTUAL ALLOW- ACTUAL ALLOW-
PERICD  PERIDD T6TAL JATER  ACTUAL ABLE FLOW  RACEWAY  ACTUAL ABLE TOTAL
ENDING ~ EXCING  SICMASS  FLCMW LBS./ LBS./ REQ'D SPACE L85./ BS./ CU.FT.

CAY DATE {LBS.}  USED aPM  GPM (6PM)  JSED CU.FT. {UFT.  REQ'D

€2/05/91 3,338 3,150 1.06 2.68 1,243 30,000 0.11 0.30 10,985
15 02/19/91 5,842 3,i%0 1.85 2.68 2,178 30,000 0.19 030 19,2400
29 03/05/9% 8,951 3,150 2.8¢ 3.88 2,307 30,000 0.30 0.35 25,43t
43 03/19/91 13,022 3,150 .13 &3¢ 2,997 30,000 0.43 0.40 32,528
87 04702791 5,985 3,150 1.9¢  4.85 1,235 30,000 0.20 0.45 13,39
71 C4s16/9% 8,127 3,150 2.5 4.66 1,742 30,000 0.27 0.50 16,400
85  C4s30/90 10,880 3,180 345 462 2,355 30,000 0.36 0.55 19,897
39 05/14/91 14,378 4,500 3.20 4.57 3,147 30,000 0.48 0.60 23,939
112 05/28/51 18,769 4,500 4.17 450 4,164 30,000 0.63 0.66 28,578
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NELSON SPRINGS - STEELHEAD Growth - Food

RUN NAME: HYBK24A

14 DAY 2

PERIOC  PERICD AVE. NO. FEED  FO08D
ENDING  ENDIN . TEMP. #TU'S  LENGTH FISH BIOMASS  CONV.  RED.  FED
DAY DATE NO. FiSH NORT. (F) JIN. {HM) /8. (1BS.} RATE (L8S. ) /cAY

EIALYLN £53,845 258  2,806.. 197

i€ 03/29/9% 505,122 8.08 1.6 39.0 31,5 1,541.6 330 0.90 120 3.8
2% 34712491 478,515  5.53 520 39.9 37.% 913.6 524 0.95 184 3.5
&3 24726/91 457.8%  3.72 $3.0 39.0 43.8 573.4 799 1.00 275 3.4
87 1%:10/91 433,878 2.53 540 390 5.4 376.3 1,180 .05 400 5.2

T 804/91 434,544 .72 55.0 390 57.3 256.1 1,696 L0 568 3.8
88 0£/07/91 427.862  1.17 5.0  39.0 65.¢ 172.2 2,485 1.15 907 3.5
83 06s21/91 423,453 0.8 6.0 39.0 73.8 119.8 3,533 1,20 1,259 3.3
ST VALIL]| 420,85¢ ¢ .54 61.0  39.0 82.5 85.8 4,901 1.2 1,710 3.2
27 eTIes 46,133 0.7 100390 1.2 63.% 6,589 1.30 2,194 3.0
arolenye £14,751 030 61.0  39.0 99.9 48.3 8,626 1.35 2,750 2.8
o CEib/Se 415,180 .22 1.6 39.0 108.6 37.6 11,040 1.4 3,380 2.6
69 08/30/9% 453,633 0.8 60.2  39.C  117.0 6. 13,755 1.45  3,93% 2.4
PR Vi N 4:2.070 0.7 59.¢  39.0  125.: 24.6 16,754 1.50 4,498 2.2
167 08,2798 410,732 0.2 58.0  39.0 1329 20.9 20,017 1.55 5,056 2.1
SO G VA 3! 204,670 9.25 5.0 390 139.8 17.6 23,221 1.60 5,126 1.8
235 10,2591 204,102 0.0 53.0 28.0  122.2 26.4 7.735 1.59 2,433 2.6
239 11/08/5. 203,576 0.19 490 28.0 129.3 22.3 9,139 1.63 2,294 2.0
253 Li/22/90 293,059 0.} 9.0 280 1364 19.0 10,703 1.68 2,625 2.0
267 12/06/9: 202,564 0.18 9.0 2.0 143.5 16.3 12,433 1.73 2,985 1.9
281 12/20/9% 202,088 0.17 490 28.0 150.6 14.1 14,338 1.77 3,374 1.9
295 01/03/92 201,634 C.16 9.0 8.0 1577 12.3 16,427 1.82 3,795 i.8
39 01/17/92 201,200 0.16 500  28.0  165.2 10.7 18,850 1.86 4,513 1.9
323 01/31/92 200,787 0.15 9.0 8.0 1727 9.3 21,499 1.91 5,085 1.9
337 02:/14/92 200,394 0.14 50.0 28.0  180.2 8.2 24,383 1.95 5,636 1.8
350 £2/28/92 200,022 0.:3 0.6 28.0 187.8 7.3 27,513 2.00 6.259 1.8

BICMASS PRODUCES (LBS.) = 39,123
TOTAL £GCD FES (LBS.) = 71,33 AVERAGE CONVERSION = 1.83

5% of brood stock averaging 12/1b are transfered
to Oak Fiat on 10/i!.The 502 reaainingatNelson
Springs averege 33/15 on 13/11.



NELSON SPRINGS -

STEELHEAD

GIVEN THE FOLLONING MAXIMUM NATER FLOW AND SPACE REQUIREMENTS:
NATER FLOW =
RACENAY SPACE =

HYBK2AR
PERIGD  PERIOD
ENDING ENDING
DAY DATE
1 03/18/91
15 03/29/91
29 04/12/91
43 04/26/51
57 (5/10/91
85  06/07/91
99 06/21/9!
i 07705751
27t
i41  08/02/9i
155 (8/16/91
165  28/3279:
163 09/13/61
90 0927760
1 1071179
225 10/25/91
23§ 11/28/91
283 11,22/91
267 12706791
81 12/29/91
295  01/03/92
309 01/17/92
23 5131/

4,500 GPM (10 cfs)

25,000 CY.FT.

TOTAL
BICMASS
{1BS.)

197
330
524
799
1,180
1,696
2,485

KIRXK)

4.901

6,589

8,626
11,040
13,755
15,754
20,017
23,221

7,135

9,139
19,703
12,433
14,338
16,427
16,850
21,499

------ WATER FLON REQNT'S

ACTUAL
NATER
FLOW
USED

450

450

450

450

450

900
1,35
3,150
3,180
3,150
3,150
4,050
4,050
4,500
4,500
4,050
4,050
4,050
4,050
4,050
4,050
4,050
4,050
4,650

ALLOW-
ACTUAL ABLE
L8S./ 18S./
GPN 6PN
0.44 3.5
.73 3.50
1.16  3.52
1.77  3.58
2.62 3.9
1.88 3.58
1.84  2.55
1.2 2.54
1.56 2.6%
2.09 2.84
2.74  3.02
2.73  3.20
340 3.49
3N 3.9
445 466
.73 6.36
1.90 4.93
2.267.09
2.6 7.31
.07 1.9
3.8 7.70
4.06 7.89
4.65 7.18
5.3t 7.3

FLOW
REG'D
(6PY)

56

94
149
223
329
474
975
1,389
1,852
2,323
2,856
3,452
3,941
4,228
4,297
3,652
1,706
1,289
1,465
1,655
1,861
2,083
2,627
2,928

ACTUAL
RACERAY
SPACE

USED

25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25 ,G00
25,000
25,000
25,000
25,000
25,000
25,000
25 ,0C0
25,000
25,000
25,000
25,000
25,000
25,000

Flow

RACENAY REQNT'S--—------~

ALLCk-
ACTUAL ABLE
L85./ LBS./
CU.FT. CULFT.
0.0t 0.22
0.1 0.22
0.02 0.26
0.03 0.30
0.05 0.35
0.07 0.39
0.10 0.45
0.14 0.5!
0.20 0.97
¢.26 0.63
¢.35 0.69
0.44 0.75
0.55 0.8l
0.67 0.86
0.80 0.92
0.93 0.9
0.31 0.84
0.37 0.89
0.43 0.94
0.50 ©.99
0.57 1.04
0.66 1.09
0.7 1.14
0.86 1.9

J0TAL
CU.FT.
REQ’D

910
1,522
2,028
2,647
3,398
4,298
5,516
6,951
8,626
10,489
12,536
14,799
17,068
19,443
21,867
24,115

9,189
10,261

1,39
12,577
13,820
15,120
16,561
18,066

Space



FOOD REQUI REMENTS AT NELSON SPRI NGS

HYBK1AF
PERIOD *xxkxxkx LBS. FOOD REQUI RED BY SPECIES *xxkxx*% TOTAL
ENDI NG FALL LBS. FCOD
DATE CHI NOOK STEELHEAD REQUI RED

01/729/91 9,568 7,568
C2/28/91 5,714 11,896 17,609
03/30/91 6,126 120 €,246
C4,30/91 5.598 459 €,057
05/30/91 9,514 968 10,482
06/30/91 3,875 3,875
07/730/31 4,944 4,944
08/29/91 7,316 7,316
09/729/91 9,557 9,557
10/729/51 7,559 7,559
11/729/91% 7,904 7,904
12/29/91 7,169 7,169
0Lr729/92 9 ,%68 9,568
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WATER FLOW REQUI REMENTS
AT NELSON SPRI NGS

HYBK1AZ
PERIOD PERIOD  ----- ACTUAL - ---- -- MN REQ’D --
ENDI NG ENDI NG GPM CFS GPM CFS
GAY DATE WATER WATER WATER WATER
1 01/01/91 4,050 9.0 2,083 4.6
15 01/15/91 4,050 9.0 2,627 5.8
2 01/29/91 4,050 9.0 2,928 6.5
43 02712791 3,150 7.0 1,243 2.8
57 02/26/91 3,150 7.0 2,178 4.8
71 C3/12/91 3,600 8.0 2,363 5.3
85 C3/726/91 3,600 8.0 3,091 6.9
99 04/09/91 3,600 8.0 1,384 3.1
113 04/23/791 3,600 8.0 1,965 4.4
127 05/07/91 3,600 8.0 2,684 6.0
141 05/721/91 5,400 12.0 3,621 8.0
1855 06/04/931 5,850 13.0 5,139 11.4
169 06/18/91 3,150 7.0 1,389 3.1
183 07/02/91 3,150 7.0 1,852 4.1
197 07/16/91 3,150 7.0 2,323 5.2
211 07./30/91 3,150 7.0 2,856 6.3
225 08,/13/91 4,050 3.0 3,452 7.7
239 08/27/91 4,050 9.0 3,941 8.8
253 09/10/91 4,500 10.0 4,228 S.4
267 09/724/91 4,500 10.0 4,297 3.5
281 10/08/91 4,050 9.0 3,652 8.1
295 10722791 4,050 9.0 1,706 3.8
309 11/05/91 4,050 3.0 1,289 2.9
323 12/719/91 4,050 9.0 1,465 3.3
337 127037931 4,050 9.0 1,655 3.7
351 12717791 4,050 9.0 1,861 4.1
365 12/731/91 4,050 3.0 2,083 4.6
379 01/14/92 4,050 9.0 2,627 5.8
393 01/28/92 4,050 3.0 2.928 6.5
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NELSON SPRINGS

HY

1t

Pollutants

Estimated PPH of Pollutants Generated Daily for
al Species Programed at Nelson Springs

Bxiap

PERIOD
ENDING
DAY

15

29

4

57

7

85

99
113
127
i41
155
169
183
197
2t
225
239
283
267
281
295
39
323
KXy,
351
365
3N
393

The ppa of pollutants inthe discharge water isillustrated in the table
Vacuum cleaning will significantly reduce the level of settleable solids

PERIOD
ENDING
DATE

01/01/91
01/15/91
01/29/91
02/12/91
02/26/91
03/12/91
03/26/91
04/09/91
04/23/91
05/07/91
05/21/91
06/04/91
06/18/91
07/02/91
07/16/91
07/3¢/91
08/13/91
08/27/91
09/7:0/91
09/24/91
10/08/91
10/22/91
11/705/91
11/19/91
12/03/91
12/17/91
12/31/91
01/14/92
01/28/92

and 8.0.D.

FOOD
FED ALL
SPECIES
(L8s.)

2N
322
361
403
26
229
318
142
192
256
337
447

90
122
187
196
24
281
321
361
366
174
164
187
213
241
271
2
361

GPN
WATER
ACTUAL

4,050
4,050
4,050
3,150
3,150
3,600
3,600
3,600
3,60C
3,600
5,400
5,85
3,.5%0
3,150
3,150
3,150
4,059
4,050
4,500
4,500
4,050
4,050
4,050
4,050
4,050
4,050
4,050
4,050
4,050

TOTAL
ANMONIA

0.18
0.21
0.24
0.34
0.53
0.17
0.2
0.11
0.14
19
Ry
.20

[~
@

10
A3
A7
.16
19
.19
21

~N
F

A1
A1
A2
4
.16
.18
0.21
0.24

O OO0 O OO O O O OO0 OO0 OO0 O OO

POLLUTANTS GENERATED IN PPM s3

SETTLED

NH3 NITRATE PHOSPHATE SOLIOS

0.0003
0.0003
0.0003
0.0005
0.0008
0.0002
0.0003
0.0002
0.0002
0.0003
0.0002
0.0003
0.0001
0.0002
0.0002
0.0002
0.0002
0.0003
0.0003
0.0003
0.0004
0.0002
0.0002
0.0002
0.0002
0.0002
0.0003
0.0003
0.0003

0.49
0.58
0.65
0.93
1.44
0.46
0.64
0.29
0.39
0.52
0.45
0.55
0.21
0.28
0.36
0.45
0.43
0.50
0.52
0.58
0.66
0.31
0.29
0.34
0.38
0.43
0.49
0.58
0.65

0.03
0.03
0.04
0.05
0.08
0.03
0.04
0.02
0.02
0.03
0.03
0.03
0.01
0.02
0.02
¢.03
0.02
0.03
0.03
0.03
0.04
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.04

1.67
1.99
2.23
3.0
.97
1.59
2.2
0.98
1.33
1.78
1.56
1.9
0.71
0.97
1.24
1.56
1.49
1.74
1.79
2.01
2.26
1.07
1.01
1.16
1.32
1.49
1.67
1.99
2.23

8.0.0.

1.89
2.25
2.52
3.62
5.63
1.80
2.50
1.11
1.51
2.01
1.77
2.16
0.81
1.10
41
a7
.69
.96
.02
.27
.56
21
.15
3
A9
.68
1.89
2.25
2.92
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SECTION I
INTRODUCTION

1. AUTHORIZATION

The Klickitat Salmon and Steelhead Hatchery Preliminary Design
Report was jointly prepared by R. W. Beck and Associates; Bonneville Power
Administration, Fish and Wildlife Division (BPA); Yakima Indian Nation; and
Fish Management Consultants. The funding and authorization for the Preliminary
Design Report were provided by BPA under the terms in the Northwest Power
Planning Council's Columbia River Basin Fish and Wildlife Program, 1987 (NPPC,
1987), Sections 703(f)(3), 503(¢)(2), and 803(d). R. W. Beck and Associates'
authorization and payment has been provided under a Professional Services
Agreement dated December 23, 1988.

2.  PURPOSE

The reason for planning and constructing a salmon and steelhead
hatchery in the Klickitat River Basin, as outlined in the NPPC Program (NPPC,
1987), is to test the hypothesis that new artificial propagation in the basin
can be used to increase harvest and enhance natural production while main-
taining genetic resources of wild stock fishes.

Salmon and steelhead populations in the Klickitat River Basin are a
fraction of their pre-1900 levels. The Klickitat River anadromous fish runs
have been impacted from the construction and operation of Bonneville Dam and
ocean and river overfishing. (BPA, Environmental Assessment, 1989.) For these
reasons, BPA funded the predesign, design, and construction of the Klickitat
Salmon and Steelhead Hatchery, which is planned to produce anadromous spring
chinook and steelhead species.

This Preliminary Design Report is a result of 14 months of joint
efforts by the Technical Work Group including BPA, R. W. Beck and Associates,
Yakima Indian Nation, and members of the various fish and wildlife agencies.
It serves as a guide that can be used by the Technical Work Group and the
design engineers when the process of final design begins.



3. DESIGN REVIENW

Klickitat Salmon and Steelhead Hatchery

Active Participants
Technical Work Group

Bonneville Power Administration

Project Manager: Tom Clune
Senior Project Manager
Yakima Project
Fish and Wildlife Division
Bonneville Power Administration
Sunfair Professional Building
103 South Third Street
P.0. Box 2685
Yakima, HWashington 98907

Environmental
Coordinator: Kevin Ward
PGA
Bonneville Power Administration
P.0. Box 3621

Portland, Oregon 97208

Yakima Indian Nation

Project Manager,
Hatchery: Tom Scribner
FRM
Yakima Indian Nation
P.0. Box 151
Toppenish, HWashington 98948

Washington Department of Fisheries

Contact: Bill Hopley
Assistant Chief Assessment
and Development

I-2

(509) 575-5805

(503) 230-5373

(509) 865-5121

(206) 753-6600

Washington Department of Fisheries
115 General Administration Building
Olympia, Washington 98504

Jim Gearheard (206) 753-2902
Washington Department of Wildlife

600 North Capitol Way

Olympia, HWashington 98504



I-3

Active Participants
Technical HWork Group (continued)

Consul tants
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Fish Management Consultants
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Olympia, Washington 98503

Consulting Engineer

Project Manager: Jay Kidder (206> 441-7500
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Seattle, Washington 98121-2375

4.  ACKNOWLEDGMENTS

We acknowledge the assistance of the Yakima and Klickitat Hatchery
Technical Work Group through their lengthy and continual discussion and review
of the preliminary design work. HWe also acknowledge the assistance of the
staffs of the Bonneville Power Administration hatchery team and the Yakima
Indian Nation for their excellent guidance and review throughout the project.



SECTION 11
FISH CULTURE REQUIREMENTS

1. INTRODUCTION

This report is founded on the initial fish production goals that
were adopted into the appropriate sections of the NPPC Columbia River Basin
Fish and Wildlife Program and as later modified by the current Technical Work
Group involved in the predesign. This report specifies a facility that will
meet the hatchery goal of being a low-cost facility for the enhancement of the
target species.

Section II€1) describes the biological and physical fish culture
requirements of the Klickitat Hatchery System from which the concepts for the
design are formulated in Section III. Biological criteria are presented that
provide a basis to size for the water system, adult holding space, incubation
units, rearing space, and finally transportation and release methods. The
biological criteria address the number and type of water vessels, and the
related support requirements. To be assured the components of the system meet
all program demands, each 1ife phase from adult capture to the juvenile trans-
fer into acclimation sites is analyzed.

2. PROGRAM GOALS OF FISH CULTURE/SITING
a. Goals

The Northwest Power Planning Council's Facility Master Plan (FMC,
1987) provides the basis for the fish production goals that are set for the
Klickitat River Basin. This predesign report references these goals as those
that drive the size and extent of the proposed Klickitat Hatchery. Fish
production goals are outlined in Table II-1, and include a production level at
the 10th year of operation of 2,100,000 spring chinook and 270,000 summer
steelhead juvenile releases.

b. Siting

The proposed sites to culture fish are listed in Table II-2. A
description of sites within the Klickitat River Basin is included in Sec-
tion III of this report. The site listed as a central facility include
operations for adult holding, spawning, egg incubation, and early and extended
rearing, as well as acclimation and release. (See BPA, Environmental Assess-
ment, 1989, p. 8.) Acclimation sites receive fish from the central facility
for short-term holding and rearing prior to release. This reduces transporta-
tion stress and acclimate fish to the receiving waters. (BPA, Environmental
Assessment, 1989, p. 13.)

(1) Section II, Fish Culture Requirements, was provided in cooperation with
Fish Management Consultants, Olympia, Washington.
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TABLE II-]

TOTAL SMOLT RELEASES FROM THE KLICKITAT HATCHERY
(YEAR 10 PRODUCTION GOAL)

(Kith the number of Experimental
Study Groups in Parentheses)(12(2)

Release
Stock Size Klickitat
Spring chinook 15/1b 2,100,000 (130)
Steelhead 9/1b 260,000 (8>
Coho 15/1b

(1) The listings in this table supersede all previous production and study
design numbers.
(2) Provided by Experimental Design Work Group (EDWG).

TABLE II-2

PROPOSED ENHANCEMENT FACILITY SITES
IN THE KLICKITAT RIVER BASIN

Central Facilities Satellite Facilities
Cascade Springs None
(upper site)
Acclimation Facilities Trapping and Hauling
Various Upper Falls 5 Fishway
Klickitat Basin Klickitat Hatchery (KWDF)
Sites Castile Falls Fishway

Figures III-1 and III-2 1{llustrate the general location of the
selected site.
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3.  FISHCULTURAL PROGRAM CRITERIA

a. Water Quality and Quantity

The controlling criteria for the fish culture program are the water
quality and quantity. Criteria for these follow:

(1)  Quality

(a) HWater Chemistry

The general water chemistry guidelines for the enhance-
ment facility are shown in Table III-1(Alaska Depart-
ment of Fish and Game Water Quality Standards), along
with the findings for water chemistry for each water
source on the Klickitat River.

(b) Disease Criteria as a Part of Water Quality

Several criteria have been agreed upon in the hatchery design that
relate to disease. These include:

0

The initial incubation of all eggs will use
disease-free water, e.g., spring or well water.
Isolation in bucket 1incubators 1is suggested
initially for steelhead and will be designed for
future use options on chinook.

Rearing will be conducted only with first pass
water.

Second or third pass water can be wused for
holding adults.

To reduce stress and potential disease outbreaks,
dissolved oxygen gas in the water shall remain
7.0 ml/1 or above. Thus, inflowing water or
second pass water should be returned to near
saturation.

The rearing of steelhead in raceways or troughs
shall be physically isolated from chinook to
reduce the chance of disease-bearing water from
being easily transferred, e.g., raceways should
not have common walls between steelhead and
chinook.
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() Temperature

The criteria for water temperature can be flexible; however,
Table II-3, Suggestive Temperature Profile for Hatchery Destign, documents a

target for the design engineer.
TABLE II-3

SUGGESTIVE TEMPERATURE PROFILE
FOR THE KLICKITAT HATCHERY DESIGN

Incubation Rearing
After 7 Days
to 7 Months
Soecies _Adults  First;21 Days AlTimeher 7 pays Smoltification SmeTtification
Spring Chinook 50 F 42 38 44 54 Seasonal
stream temp.
Steel head
1 yr. Smolts 52 S3 53 54 56 Seasonal
stream temp.
Steel head
2 yr. Smolts  Seasonal 42 42 44 44 Seasonal
stream stream temp.
or
45

(2) Water Quantity

The minimum quantity of water required for the Klickitat Hatchery
is summarized in Table 1I-4, Minimum Water Flow Requirements. A detalled
analysis is included in Section III-3.a.(2), and in the discussions that
follow on adult holding, incubation, and rearing.

TABLE II-4
MINIMUM WATER FLOW REQUIREMENTS

FOR DESIGN OF
THE KLICKITAT HATCHERY

Surface Spring Total
Location (gpm) Kcfs) (gpm) (gpm/cfs)

Klickitat 13,658 30 9,298 21 22,456/51
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b. Life-Cycle Criteria

(1) Adult Holding and Spawning

Adult brood stock will be trapped at the Falls 5 Fishway, and at
the WDF Klickitat Hatchery as shown in Table II-2. Table II-5 identifies
returning adult criteria.

Presented in Table II-6, Recommended Adult Holding Units at the
Klickitat Hatchery, are the required numbers of 20,000 ft3 ponds and
5,000 ft3 raceways that will be used to hold adults. The spring chinook
adults require two ponds and the steelhead adults require one raceway.

TABLE II-6

RECOMMENDED ADULT HOLDING UNITS
AT KLICKITAT HATCHERY(1)

20,000 ft3 5,000 ft3
Facility Asphalt Pond Raceways
Spring Chinook . ...... 2 0
Steelhead . . . . .. ... ... 0 1

(1) A1l adult holding facilities will be used for juvenile rearing.

(2) Incubation of Eggs and Alevins

The proposed strategy for incubation of eggs is to employ deep
trough incubators (Senn, et al, 1984, pp. 89-93) for all salmon and IsoFlow
buckets for steethead. The incubation strategy will be to chill incubation
water to slow the development rate of all salmon that are to be reared for
more than 12 months. This strategy will match closely the emergence of fry
from the naturally spawning population. Two-year smolt Klickitat River steel-
head will be incubated as 12-month reared salmon using chilled incubation
water.

All salmon incubation will include substrate. Table II-7, Incuba-
tion Criteria for the Klickitat Hatchery, provides a summary of incubation
criteria. Incubation criteria include spawning, incubation as a percentage of
survival, and development rates. Table II-8 is a summary of the number of
incubation units required to meet the goals of the hatchery.



TABLE II-5
RETURNING ADULT CRITERIA

Klickitat River Basin

Spring
Chinook Steelhead
Adult
CollectionSites - ..., Falls Five/ Falls Five/
WDF WDF
HoldingFacility........ ... .. .. oot Cascade Sp. Cascade Sp.
Arrival Time (month/day)
From. ..o e i e e e 5N 6/15
) o P 9/10 nn
Male/Female Ratio ............... ..., 1.5:1 1:1
Male/Female Holding Ratio ............. 1.5:1 1:1
Average Weight ............ ... . ... ... 15 8
% Pre-Spawn Survival .................. 80 90
% Female Suitable for Spawning ........ 100 90
% Female Collected for Spawning ....... 80 80
% of Run Held at One Time ............. 100 100
Flow as per FMC, 1984, pg. 69¢1)

(gpm/adult) ....... ..oty 1.0 0.5
Holding Space (ft3/adult ............. 10 2.5
Spawning
Max. No. Females Spawned per Male . .. .. 2 1
Spawning Period (month/day)

e 8/15 1715
L~ TR NG U 9/20 4/1
Average No. Eggs/Female . .............. 3,600 3,750
Average No. Eggs/1b (eyed) ... ......... 1,600 3,500
Number of Females Spawned to Meet Goals 980 118

(1) Compendium of Low-Cost Pacific Salmon and Steelhead Trout Production
Facilities and Practices in the Pacific Northwest, U.S. Department of
Energy, Bonneville Power Administration, Division of Fish and Wildlife,
Senn, Harry; Mack, John; and Rothfus, Lloyd, Fish Management Consultants
(FMC), 1984.

(2) 100 females to be used.




TABLE II-7
INCUBATION CRITERIA

FOR THE YAKIMA AND KLICKITAT
BASIN ENHANCEMENT FACILITIES

Klickitat River Basin

Spring

Chinook Steelhead
Spawning
Average No. Eggs/Female . .............. 4,300 4,500
Average No. Eggs/1b (eyed) . ... ........ 1,600 3,500
Incubation (Survival rates in %)
From Fertilization to Eyed Stage . .. ... 92 92
From fertilization to First Feeding . .. 90 90
Fertilization to Release (see Table 4) 65 60
Development Rate
Days to First Feeding @ 520F .......... 83 32
Days to First Feeding @ 480F .......... 104 36
Days to First Feeding @ 39°F .......... 186 N/A
Total Eggs Required for Program ....... 4,200,000 433,000
Location of Incubation Station ........ Upper Upper

Cascade Cascade

Spring Spring

Water flow/deep trough = 7 gpm to eye = 10 gpm after hatching

Water flow/ISO bucket = 0.32 gpm

Water temperature - See Table II-3

Egg density in ISO bucket = 7,500 to eye and hatch

Egg density/deep trough = up to 1,000,000 to eye; 180,000 coho and spring
chinook and 152,000 fall chinook

(1) Compendium of Low-Cost Pacific Salmon and Steelhead Trout Production
Facilities and Practices in the Pacific Northwest, U.S. Department of
Energy, Bonneville Power Administration, Division of Fish and Wildlife,
Senn, Harry; Mack, John; and Rothfus, Lloyd, Fish Management Consultants
(FMC), 1984.
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TABLE II-8

RECOMMENDED MINIMUM INCUBATION UNITS
FOR THE KLICKITAT HATCHERY(1)

Facility Deep Trough IsoFlow Buckets
Klickitat
(Cascade Springs) 22 52

(1) The incubation of steelhead eggs should be isolated until certification
is complete or until eggs are eyed.

(3) Rearing of Juveniles

The flow and density indexes are the most important design criteria
for design of rearing vessels and are described in Table II-9,Rearing Criteria
for the Klickitat Hatchery. Also summarized in this table are some of the
early rearing criteria for feeding and projected growth rates.

TABLE II-9
REARING CRITERIA FOR THE KLICKITAT HATCHERY
Klickitat River Basin

Spring
Chinook Steelhead

Rearing
First 30 Days of Feeding . ............. 97 97
First 100 Days of Feeding ............. 93 93
First FeedinguntilSmolt............. 72 72
% Survival from Fertilization
tO RRIEASE -+ v vt vveennnarnnnaneaennn. 65 65
Growth
MTU/inch of length . . ... ... ... .. ... 30 32
(MTU = Monthly Temperature Units)
Release
Time of Smolt Release
B oM &ttt ettt e e 41 4/20
| (e T OO 5N 5/10
Size at Release as Smolts (fish/1b) ... 15 7
Location of Rearing Station ........... Upper Upper
Cascade Cascade
Springs Springs

Note: Release sites to be determined.
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Figures II-1 and II-2 present the description of rearing vessel
utilization with time and species. These figures show that year-round use of
the raceways will be the normal practice for both steelhead and spring chinook
and that adult space sharing must be integrated into the timing of raceway use.

(a) HWater Flow Index

Flow rates for individual rearing vessels will be designed accord-
ing to the following formula for raceway and pond loadings:

1bs of fish/gpm = (4)(available oxygen, ppm)
% food fed

The peak flow requirement for the 5,000 ft3 raceways
is 1.5 cfs and for the 20,000 ft3 ponds is 3.0 cfs.

or

Q gom/1b - (% food fed)

(4)(available oxygen, ppm)
Note: available oxygen =

influent concentration - effluent concentration

(b) Rearing Density Index

Rearing densities use the following formula which is applied to the
appropriate rearing vessel. The results of these calculations are shown in
Table II-10, Required Rearing Units for the Klickitat Hatchery, which shows
42 raceways and three ponds required for the program goals.

Density 1b/ft3 = (0.175 raceways)(fish length, inches)

Densities in the ponds will be according to the following formula:
Density 1b/ft3 = (0.150 hatchery ponds)(fish length inches)
Density 1b/ft3 = (0.11 acclimation ponds)

TABLE II-10

REQUIRED REARING UNITS FOR
THE KLICKITAT HATCHERY

5,000 ft3 20,000 ft3

Raceways Ponds
(ea) (ea)
Klickitat (Cascade Springs) 42¢1) 3

(1) This allows for two spare raceways at peak usage.

The peak raceway usage
is in mid-April.
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(c) Food Conversion and Amount of Food

The estimated food conversions and total food requirements are
presented in the calculations supplied by Fish Management Consultants. These
estimates are contained in Appendix A and summarized in Table II-11, Monthly
Food Requirements at the Klickitat Hatchery. The total annual food require-
ment for the Klickitat Hatchery is 337,000 pounds.

TABLE II-11

MONTHLY FOOD REQUIREMENTS
AT THE KLICKITAT HATCHERY

Period Ending Lbs. Food Required by Species Total Lbs.
Date Spring Chinook Steelhead Food Required

01/29/90 14,112 2,436 16,547
02/28/90 21,718 3,670 25,388
03/30/90 42,924 10,325 53,249
04/30/90 34,144 12,375 46,520
05/30/90 7,421 2,783 10,204
06/30/90 10,626 3,329 13,955
07/30/90 14,486 3,782 18,268
08/29/90 17,357 4,239 21,596
09/29/90 21,883 4,903 26,786
10/29/90 42,830 8,737 51,566
11/29/90 28,036 5,306 33,342
12/29/90 16,281 2,924 19,205

336,626

(d) Growth Rates

Growth tn inches per fish is calculated using the Monthly Temper-
ature Units (MTU) available. MTUs are determined from the mean temperature
(F) for the month minus 32F, e.g., if July averages 520F then July has
20 MTU or 520F - 320F. If 40 MTUs is the requirement to obtain an inch of
growth then it will take 2 months at 52. Each species' MTUs and growth are
documented in Table II-9,Rearing Criteria for the Klickitat Hatchery.

c. Transportation and Release

Smolts will be programmed to volitionally exit from their last
culture facility to a nearby stream.

Because of outplanting goals, extensive transportation will be
required in the Klickitat Basin. Table II-12 shows the transportation
requirements for truck hauled fish in the Klickitat River Basin.
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TABLE II-12

TRUCK HAULING FISH TRANSPORTATION SCHEDULE
IN TRUCK DAYS IN THE KLICKITAT RIVER BASIN
(Truck Day = 8 Hours of Time)

Spring Chinook Steelhead

Month Adult Smolt'l’ Adult Smolt''’ Total
Jan.

Feb. 0

Mar. 13 16
April 14 17
May 10 10
June 15 (2) 15
July 15 (2) 15
Aug. 15 (2) 15
Sept. 5 2 7
Oct. 4 4
Nov. 4 4
Dec _

(1) This assumes 27 study groups of spring chinook and six study groups of
steelhead are transferred to acclimation sites - and two trips/truck day.
(2> Haul with spring chinook in the second compartment.
The Klickitat River Basin will require 103 truck days.

d. Personnel/Housing

The Klickitat Hatchery will require approximately 106 staff months
for operation as presented in detail in Table II-13. The requirements include
specialized training and, at other times, some overlapping of tasks such as
truck driving that will be accomplished by the fish culturists.
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TABLE II-13

SUGGESTED STAFF LEVEL IN STAFF MONTHS
AT THE KLICKITAT HATCHERY(1)
(In Staff Months)

Asst. Truck
Manager Manager Culturist Temp. Driver Pathologist Total

Klickitat 12 12 60 10 12 106

(1) Assumes contracting all mechanical repair; major hatchery repairs; does
not include main office assistance, experimental design assistance in
fish identification and is based on levels similar to WDW and WDF.

Security at the Klickitat Hatchery was the basis of reasoning for
the number of houses that are planned to be built. Four, 1,500-square-foot
houses are required at the Klickitat Hatchery. This will include the con-
struction of one duplex for capital cost savings. Each house will have
finished basements for seasonal employee housing space.



FIGURE lI-1
KLICKITAT FISH HATCHERY
SHOWING REARING VESSELS USED FOR
ADULT AND JUVENILE STEELHEAD
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FIGURE I1-2
KLICKITAT FISH HATCHERY
SHOWING REARING VESSELS USED FOR
SPRING CHINOOK
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SECTION III
KLICKITAT FACILITY DESIGN

1.  GENERAL DESCRIPTION OF SITE

a. Vicinity Location

The site for the Klickitat Hatchery 1is known as Upper Cascade
Springs. It is located approximately three-quarters of a mile upstream from
Cascade Springs along the Klickitat River (River Mile 40.8, refer to Fig-
ure III-1, Vicinity Plan). The site is located on a stable river bar composed
of sand, gravel, and large boulders formed by a meander of the Klickitat
River. The bench is approximately 20 feet higher than the normal river water
elevation. The bench is estimated to be several hundred years old based on
the presence of old growth Douglas fir and ponderosa pine.

b. Alternative Sites

The following alternative sites were considered for some form of
facility development, ranging from a centralized station with acclimation
sites through the Klickitat Basin to a divided station with a portion of the
rearing capacity located at several different rearing ponds and acclimation
sites. (See Master Plan for the Klickitat Station--KCM, 1988; FMC, 1989.)
The alternative sites are:

White Creek Site

Summit Creek Site

Klickitat WDF Station, Cooperative
Wonder Springs Site

Indian Ford Springs Site

The multiple site approach to the Klickitat Hatchery was discounted
primarily for difficulty of winter operation and the capital costs associated
with the development of the facility. The Upper Cascade Springs site was
selected considering pipeline costs, spring diversions, access roads, bridges,
and site grading and operations. (A Site Investigation Letter Report is
included in Appendix B.)

C. Facility Size

The Klickitat Hatchery will cover much of the proposed site. The
bench where the hatchery will be located is the largest piece of land for
approximately 10 river miles up and downstream that could adequately accommo-
date the hatchery. The bench containing the facility is about 150 feet wide
and 1,500 feet long. The overall development area is approximately 5 acres.
The Cascade Springs intake is 3,000 feet from the hatchery, the river intake
is 300 feet from the hatchery, and Kidder Springs is 500 feet from the
hatchery.
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d. Production Goals Review

As shown in Table II-1, the Klickitat Hatchery will produce
2,700,000 spring chinook smolts and 270,000 steelhead smolts for release into
the Klickitat River Basin. The spring chinook will be divided into 130 exper-
imental study groups. The steelhead will be divided into eight experimental
study groups. The spring chinook will be grown from hatching time in January
to release in April of the same year. With a 2-year growth cycle, the steel-
head will hatch in January-February with release in May of the following year.

e. Current Land Use and Ownership

Current ownership of the hatchery site varies among three entities.
The bench of land that the hatchery buildings, rearing ponds, and the Kidder
Springs diversion will be located on is owned by the Piumb Creek Timber Com-
pany. The road and right-of-way along and accessing the site is owned by
Champion Timber International. The site where Cascade Springs is to be
diverted is owned by the Yakima Indian Nation. A1l three areas are considered
to be timber lands. Coordination with the U.S. Forest Service must be pro-
vided through the design phase, as this section of the Klickitat River is
planned to be incorporated into a wild and scenic river designation. Ease-
ments and purchase of appropriate lands will occur through a coordinated
effort among the Bonneville Land Acquisition Office, design team, landowners,
and the Yakima Tribe.

2. SITE DEVELOPMENT

a. Access Roads

Access road requirements will include access to the spring intakes
and access to the hatchery site. The planned facility is approximately four
miles up the valley. This road is maintained by the Champion Timber Inter-
national Company and will require special use agreements between the Tribe and
Champion. The access road will be used consistently by logging trucks and
equipment at all hours of the day during the year, depending on the severity
of the winter. The facility designer must consider safety and traffic
ramifications and how the Klickitat Hatchery can share this road with other
users. Please refer to Figure III-2, Site Plan.

The road bisects the planned facility, with the residences on the
east side and the hatchery facility on the west side. A design feature is a
vehicle and pedestrian underpass. Using a large arch culvert, the hatchery
complex can be accessed from the residences without crossing over Champion
Road. The arch culvert will allow free passage by hatchery personnel and
families to and from the residences and the hatchery, and unrestricted move-
ment of road traffic by the timber company. Champion Road, adjacent to to the
hatchery site, will be paved with an asphalt pavement for dust and drainage
control. The design wheel loads for this section of asphalt pavement will be
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adequate to withstand loads in excess of HS20. All roadway designs will
conform to Champion Timber Interrational Co. specifications.

Cable cars, identical to the cable trams employed by the U.S.
Geological Survey, will provide access to the two spring intakes. The termi-
nals for these cable trams will be set above the road far enough to prevent
interference with oversize logging equipment traffic. This will also provide
year-round foot access to the spring intakes.

b. Drainage and Snow Removal

Site grading will be designed for maximum drainage efficiency
during the spring snow melt. Hatchery grounds will be covered with a top
coarse of 3/4-inch minus crushed rock, and the access road will be asphalt
concrete paved with proper crown and ditching to control water runoff. The
stormwater ditches will be directed toward a detention pond dedicated for
stormwater only, with discharge into the Klickitat River. The detention pond
must be sized by the designer to conform with Klickitat County stormwater
code. The pedestrian and vehicle underpass will be designed to prevent sig-
nificant snow and water accumulation.

Snow removal will be performed using a pickup-mounted blade to push
the snow into proper areas for storage and melting. Designated areas will be
provided for winter storage of built-up snow away from the roads and parking
areas. Curbs and catch basins must be given special consideration for snow
removal strategies.

c. Construction Clearing and Grubbing

The proposed site for the Klickitat Station is presently timbered
with old growth Douglas fir, ponderosa pine, and oak. To build the hatchery,
timber must be removed. Heavy logging equipment will need to be used to
harvest selected trees. Grubbing of other areas to remove topsoil and over-
burden shall follow with conventional heavy equipment.

Some additional site work must be initiated at the time of clear-
ing. This includes fill work and slope protection of the riverward slopes of
the site. This phase of construction will overlap the clearing, site prepa-
ration, and finish site work phases of construction.

d. Site Work and Slope Protection

Site work includes several tasks including site grading for drain-
age and stormwater control, provision for parking areas, provision for the
access road and pedestrian underpass, fill of the south edge of the site for
the pollution abatement ponds and the hatchery discharge, excavation for the
pipelines, river crossings, building foundations, and raceways and rearing
ponds. In addition to the site grading and excavation for pipelines, site
work will include the filling and slope revetment of the riverbank along the
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southern downstream end and along the upstream end of the site. The approx-
imate quantity of this fill and revetment will be 12,000 total cubic yards of
materfal. The fill and revetment, composed of heavy, loose riprap and light,
loose riprap found locally, will need to be placed along the outward and down-
stream portion of the site. Revetment of large riprap will need to be placed
along the upstream face of the site for protection from high flow events. The
areas of fil1l and riprap are shown on the attached site plan. Please refer to
Figure III-3, Hatchery Site Plan.

e. Wetlands

The facility designers will be required to mitigate for lost
wetland habitat so that there is no net loss of wetland habitat due to the
hatchery construction. This will be accomplished by reseeding native grasses,
willows, and thules along the revetted slopes and by actively designing bays
and groins into the slopes to increase the surface area and wetland areas to
equal preconstruction levels. Upstream of the adult fish weir and in the
hatchery discharge channel, creating slow moving meanders and weirs will pro-
vide for pools and marshy areas. During the final design phase, the engineer
must meet with the KWashington State Department of Ecology, the Klickitat
County Shoreline Protection Group, Yakima Indian Nation, and a landscape
architect/wetland specialist familiar with the construction of wetlands com-
monly found in the Klickitat basin to design a net increase of wetland habitat
at the site.

f. Flood Analysis

A flood analysis was carried out for the Klickitat River around the
proposed hatchery location at River Mile 40.8. Approximately 69 years of
water flow records are avallable from the USGS gaging station "Number 14110000
Klickitat River, Near Glenwood" (located at River Mile 51) that was used as
the gage of record.

Attached in Appendix C is an analysis of the flood flows and asso-
ctated calculations of flood elevations. The approximate proposed elevation
of the finished site is above elevation 1175.0 feet MSL at the upstream end of
the site and above 1168.0 feet MSL at the downstream end of the site. The
flood elevations that result from the 100-year flood event, plus a factor of
safety of approximately four times this flow, display elevations 10 feet
higher than the origiral water surface at normal flows. These flood flow
elevations are approximately 1172.0 feet MSL at the upstream end of the site
and 1163.0 feet MSL at the downstream end of the site, carrying the existing
river gradient along the riverbed at about 0.7% or 0.007 foot/foot.

The flood flow elevations are based on a standard hydrologic method
of statistical analysts and provide a rough envelope of elevations to prevent
important structures or facilities from being sited below mean elevation.
From this elevation and above, flood events of 100-year duration should not
occur. Calculations for the Flood Flow Elevations can be found in Appendix C.
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g. Power Supply

Electrical power for the Kiickitat Hatchery will be installed from
a distance of approximately 1.0 to 1.5 miles, with new overhead power cables
and treated wood support poles. See Figure III-4, New Electric Supply Route.
The preferred location for the starting point for the new power supply line is
at the existing WDF Klickitat Station. A new, single line upgrade installed
along the existing route from the Glenwood-Goldendale Road to the existing WDF
hatchery is anticipated. From this point to the Upper Cascade site is a
distance of about 1.5 miles and new power line right-of-way will have to be
cleared and wood support poles installed. The new route would lead from the
WDF rearing ponds, across the Klickitat River to the existing Wonder Springs
access road, and then along this road and the Champion Timber International
Co. logging road to the hatchery site. The facility will require the new
construction of a 7,200-volt, 3-phase, 4-wire primary power line from the
existing WDF station. The Klickitat County Public Utility District office
that wi 11 be in charge of service for this line will be the HKWhite Salmon
office, telephone No. 1-800-548-8358, contact engineer, Bill Hamm.

The sequence of work for the construction of the new power supply
will begin with the clearing of a power 1line right-of-way approximately
30 feet wide. The PUD prefers that the power lines travel along existing
roads for ease of maintenance. From the west side of the Klickitat River and
adjacent to the existing WDF hatchery, the power lines will cross the river
with two poles and a system of deadends for support. The new right-of-way
will need clearing on the east side of the river near the existing Wonder
Spring intake system. This portion of the route is along an existing primi-
tive road and will require limited widening. The proposed power line route
then turns south along the existing Champion Timber International Co. logging
road. Along this section of the route, pole setbacks must be considered for
off-road logging truck and logging equipment traffic. The route terminates at
the hatchery in a new transformer that will step the power down to usable
voltages. The proposed transformer is preliminarily sized to be a 7,200-volt/
480-volt, 300 kVA, 3-phase unit.

3. WATER SUPPLY

A U.S. Bureau of Reclamation report (USBR, 1990) contains infor-
mation on the condition of water sources that are planned to be developed for
water supply. This information is identical to the data presented in the
followirg section. However, because of separate contract requirements, this
Prelimirary Designr Report will outline the required water characteristics
necessary for a successful fish culture program at the hatchery.

a. Water Requirements

Water for the Klickitat Hatchery will come from three sources.
Used separately, no one source is of adequate quantity or quality to provide
the entire supply demand for the hatchery year-round. The three sources are:
Cascade Spring, Kidder Spring, and the Klickitat River.
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(1) Quality

Water quality is the single most important water characteristic
that determines the success of hatchery-produced fish. The water quality
along the Klickitat River and its tributaries is exceptionally high quality.
The basin itself is classified as a Double A River in the HWashington State
Water Quality Standards For Surface Waters and will be an excellent source for
the Klickitat Hatchery.

The required minimum standards for the successful culturing of
salmonids is presented in Table III-1. This table compares the three sources
of water supply proposed for the hatchery with established ADF&G water quality
standards. Alaska Department of Fish & Game (ADF&G) Standards for Salmonid
Aquaculture are commonly used in siting hatcheries. A1l sources of water
supply meet or surpass the minimum requirements for water quality in terms of
chemical constituency except those noted. Several constituents must be tested
in additional sampling efforts before appropriate measures can be taken during
design. The constituents above maximum standards include carbon dioxide,
chlorine, hydrogen sulfide, iron, oils, and zinc.

The Klickitat River experiences a very high concentration of
glacial silt and fine mud during the summer months when glaciers melt in the
river's headwaters. During this phenomenon, the hatchery will use signif-
icantly less river water and shift water supply toward the springs. USBR raw
water data are contained in Appendix D. See Figure III-5, Klickitat River
Basin Enhancement Facility Flow Rates vs. Month.

(2) Quantity

Water quantity from the three proposed sources has been measured by
various people throughout the course of the hatchery feasibility study. The
summaries of the measured flows are presented below in Table III-2 for the two
spring water sources only. The river water source flow rates are assumed to
be as presented in the USBR report to be published in 1990. The summer 7-day,
10-year low flow rate and the winter 7-day, 10-year low flow rate were not
available from the USBR at the time of printing. The lowest recorded flow
rate is 236 cfs during the month of November.

The flows of Cascade and Kidder springs were measured twice during
the preliminary design investigations. Dye injection flow analysis was used
to measure the water flow rate at both springs. The method included an
assessment of the flow rate in August 1988 and a dye injection flow analysis
in spring. The accuracy of the methodology is a function of adequate dye
mixing in the subject water flow. The mixing of dye in Kidder Spring was
rated at fair to good and the mixing in Cascade Spring was excellent.
Together with the educated gquess, the flow results from the dye injection were
consistent. The first measurement was on April 3, 1989 and the second
measurement was on August 22, 1989.



Water Qualities

TABLE III-1

QUALITY OF WATER SOURCES
FOR THE KLICKITAT ENHANCEMENT FACILITY

COMPARED WITH ALASKA DEPARTMENT Of FISH AND GAME (ADF&G 1983)
WATER QUALITY STANDARDS FOR SALMONID AQUACULTURE

Salmonid Aquaculture

Standards
{ADF&G_1983)

Klickitat River
at WDF Hatchery
6/21/89

Cascade Spring
Klickitat River
River Mile 40
6/20/89. .

Alkalinity ............
Aluminum _.._..........
Ammonia (un-ionized) . .
Arsenic . ....ooiiaaao..
Barium ................
Cadmium ... ...........

Calcium Hardness

Dissolved Oxygen ......
Fluorine _...._ .. ......
Hydrogen Sulfide ......
Iron .. ... ... .. .....
lead ... .. ...........
Magnesium .............
Manganese .............
Mercury .- -.o.o......
Nickel ... . .. ... .....
Nitrate {NO3) .........
Nitrite (NO) .........
Nitrogen (N2} ... .....

OXygen ......o...o....
Petroleum (oil) .......
Potassium .............
Salinity ... .. .......
Selenium ..............
Silver ... ... ... .....

Sodium . ....eepciiaan..

Sulfate (SOA';Z)

Temperature ...........
Total Dissolved Solids
Total Settleable Solids

Carbon Dioxide ........
Chloride ..............
Chlorine ... ..........
Chromium _.............
Copper ... ....o.....

Undetermined
.0V my/1
.0125 mg/
.05 mg/1
.0 mg/1

ooVvVooo

mg/1
.0 mg/1
.0 mg/N
.003 mg/
.03 mg/1

.0 mg/)
.5 mg/1
.003 mg/1
.1 mg/1
.02 mg/N
15 mg/1
0.01 mg/)
0.0002 m N
0.0} mg/3
1.0 mg/)
0.1 mg/)

CODONOOOOL —

110% Total Gas Pressure

( 103% nitrogen gas)
90% Saturation

0.001 mg/1
6.5 - 8.0

5.0 mg/1

5.0 Parts per 1,000
0.01 mg/

0.003 mg/1

0.005 mg/1

75.0 mg/1

50.0 mg/]
00 - 150

400.0 mg/1

80.0 mg/1 (25 JTU)

.0005 mg/1 ( 100 mg/1 atlk.)
.005 (100 mg/1 alk.)

.006 mg/1 ( 100 mg/1 alk.)
.03 mg/1 ( 100 mg/)1 alk.)

0.00009 mg/1
0.005 mg/1
0.005 mg/1
0.0005 mg/1

21 mg/1
0.4 mg/1

0.002 mg/}
0.005 mg/

10.6 mg/1
0.10 mg/1

0.13 mg/1

0.002 mg/1

2.1 mg/N

0.010 mg/?

0.0002 mg/

0.010 mg/
combined 0.1 mg/1
combined 0.1 mg/1

100%

7.32
1.17 mg/1

0.010 mg/1
0.002 mg/
0.010 mg/1

2.99 mg/N

2.4 mg/
13.49C, 56.19F
56 mg/1

.38 mg/1
0.010 mg/N
0.00011 mg/1
0.005 mg/1
0.005 mg/1
0.0005 mg/1

28 mg/1
1.8 mg/]
0.4 mg/)
0.01 mg/
0.002 mg/1
0.005 mg/1

i

0

0

0.010 mg/?

0.002 mg/1

3.3 ma/1

0.005 mg/1

0.0002 mg/1

0.010 mg/N
combined 0.2 mg/1
combined 0.2 mg/1
100%

101.9%
1.0 mg/)
7.62

1.96 mg/1

.010 mg/)
.002 mg/1
.01 mg/1

(=N =N -]

.68 mg/1

.4 mg/1
.39C, 45.1°F
5 mg/1

~ WO W

Kidder Spring
Klickitat River
River Mile 4}
— 6/20/89

36 mg/1
0.15 mg/N
0.0003 mg/1
0.005 ma/1
0.005 mg/1
0.005 mg/}

27 mg/
6.7 mg/)
0.4 mg/1
0.01 mg/}
0.002 mg/
0.005 mg/1

11.8 mg/1
0.10 mg/1
0.01 mg/}
0.04 mg/)
0.002 mg/1
3.2 mg/1
0.005 mg/1

0.0002 mg/1

0.010 mg/
combined 0.1 mg/1
combined 0.1 mg/1
100%

100.9%
1.0 mg/1
7.03

1.96 mg/1

0.101 mg/)
0.002 mg/1
0.010 mg/1

3.68 mg/1

0.5 mg/}
7.39C, 45.19f
73 mg/1

Water Supply
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The results are as follows:
TABLE III-2
KLICKITAT HATCHERY

SPRING WATER FLONWS

April 3, August 22,

1989 1989 Average
Cascade Spring 24 cfs 21 cfs 22.5 cfs
Kidder Spring 17 cfs 13 c¢fs 15 cfs

Sufficient information concerning flow quantity from both springs
has been gathered to date. The above information is a conservative figure to
base the preliminary design upon. The true quantity of water that is actually
delivered to the facility will not be known wuntil the spring intakes are
constructed, and in-place and functioning. Both springs are constant in flow
rates as measured 5 months apart. The combined peak flow required from the
springs is 21 cfs. Please refer to Figure III-5 to review the hatchery water
demand requirements for a one-year cycle.

(3 Temperature

Generally, the temperatures are stable for the two spring sources.
However, there is a slight variation in temperature, which is critical for the
fish programming at this hatchery. The cool temperatures can be used in a
positive fashion for temperature modulation during the incubation phases. If
there is a difference in the temperatures between what was measured and what
is actually delivered to the hatchery in the future, fine-tuning adjustments
must be made for fish protection. Figure III-6 shows the dates and temper-
atures for the three water sources for the Klickitat Hatchery.

The Klickitat River varies in temperature over a range of about
209F through the year. The hatchery fish programming considers this vari-
ation and will use all three water sources in concert to provide the desired
water quality and temperature for various species and lifestages. (See Fig-
ure III-5, Water Flow Rates vs. Month.)

b. River Water Development

The river water supply will be the only water supply system at the
Klickitat Hatchery that will require pumping. The reason for pumping is
founded on economics and environmental impacts. Construction of a pipeline
that will provide gravity-supplied water to the hatchery is not cost-effective
based on our evaluations.
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The gradient along the stretch of the Klickitat River in front and
above the proposed site is approximately 0.7 foot of rise per 100 feet of
run. The total river water system head requirements will be approximately
20 feet. Therefore, the pipeline will be approximately 3,000 to 3,500 feet in
length. The route the pipeline would take is along the river's edge. Conr-
struction would be difficult because of the water and the very large boulders
present in this canyon. The environmental impacts associated with a pipeline
route along the river's edge would be high. The route would require a 30-foot
right-of-way and room to cast the large boulders aside. Blasting of some of
the boulders would be required. The estimated cost to construct a pipeline of
approximately 30 inches in diameter along a route on the river edge would be
roughly $200/foot of length in-place, and would total approximately $700,000.
This concept was compared with a riverside pumping station and shortened
delivery pipe. Construction of a pump station and delivery pipe will be more
economical.

The suggested water supply alternative is to construct a pumped
river intake approximately 300 feet upstream from the hatchery site and along
the riverbank adjacent to a deep pool. A natural pool is created by a
hydraulic control just above the hatchery site. The intake will require a
cast-in-place concrete intake with trash rack, screen, and pump footing struc-
ture to be built next to the river and into the bank next to the existing
logging road. Four vertical turbine pumps, each capable of delivering 10 cfs
running simultaneously will be set under cover of a small building on top of a
concrete slab. The design flow capacity from this pump station will be
40 cfs; however, only 30 cfs is required for the hatchery at any one time.
Providing four pumps allows for one pump to sit idle as a redundant pump.
This assures that the hatchery river water supply will be maintained in the
event that one pump fails. Screens and trash rack assembly structures will
help keep floating debris and animals out of the intake. The river water will
flow by gravity through the trash rack and screen and into the pump sump where
water will be pulled from the river and delivered to the sedimentation struc-
ture at the hatchery. The river intake system will require a pipeline of
approximately 400 feet in length and 30 inches in diameter.

The screens at the river intake will be designed for the safe
bypass of fish fry and smolts. The screen mesh size will be a maximum of
3/16 inch across the largest opening. In addition to the maximum mesh
requirements, the screen area will have to be sufficiently large to create a
maximum through screen velocity of 0.2 fps.

The trash rack and screen at the river intake will be accessible by
the existing logging road and will be covered with a small metal building to
keep snow and falling debris out. However, the screens will be susceptible to
frazzle ice that floats in the river or forms at the screen. To keep the
screen from plugging with ice, 450F spring water will be delivered to the
river intake screen during the winter. The spring water is warm enough to
keep ice from forming on the screen and trash rack and support structure.
Spring water flow will be controlled by valves and a nozzle system at the
discretion of the hatchery manager. The river intake building will be a

(B79910)
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secured and locked facility. The estimated cost of the pump station and the
pipeline is approximately $300,000 and provides substantial capital savings
compared to the gravity pipeline alternative.

c. River Sedimentation Reservoir

The Klickitat River experiences a heavy load of rock flour and mud
from the snow and ice melt of the glaciers. This silt will be carried into
the pump station and must not be transported into the hatchery water system.
The velocities in the pump station will be held to a minimum, yet some mate-
rial will be carried into the pumps. The silt which is pumped into the deliv-
ery pipe will be removed in the sedimentation reservoir between the pipeline
and the station reservoir.

The sedimentation reservoir will be a concrete structure designed
for silt and sand settling. The design of this reservoir will allow for the
characteristic settling velocities of the material and will be sized to a
capacity of 40 cfs. The settled material will be either flushed back to the
river or removed by vacuum pumps to a solid waste disposal site. The water
surface elevation of the sedimentation reservoir will allow for gravity flow
of the river water out and into the station reservoir. Gas stabilization of
the river water will not be necessary.

d. Spring Water Development

Developing spring water supplies will be the most difficult con-
struction aspect of the entire project. Both Cascade and Kidder springs are
located on the west side of the river opposite the site. Both springs will be
developed using a similar method. Cascade Spring will be the most sensitive
to environmental impact from the standpoint of its visibility to the public
that travel along the private logging road. Both springs will require special
attention by the designer, contractor, and construction inspectors to maintain
aesthetics.

Cascade Spring will be diverted from a point above a rock bench
that is not visible from the logging road. The elevation of this point of
diversion is approximately 1210.0 feet MSL datum. The intake system that will
be employed at this location will be a concrete structure with an inclined
plane screen with a bypass. Please see Figures III-2,3, and 7. The struc-
ture will straddle the creek, in which water from the spring will flow over
the top of the inclined plane screen and fall through the mesh to the basin
below. The debris carried onto the screen will be spilled over the spiliway
and transported down the creek toward the Klickitat River. The basin water
surface elevation will be set at the head required to drive the gravity supply
of the Cascade Spring water down the hill, across the Klickitat River, and up
along the logging road to the station. The screen diversion will be covered
to keep animals and falling debris out. The diverted water will flow through
a butterfly valve located on the downstream side of the diversion and at the
top end of the delivery pipeline. Adjacent to this valve will be a spillway
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at the end of the screen that will allow extra water to be diverted past the
intake and over the falls. See Figure III-8, Cascade Spring Intake Profile
View.

The ability to divert excess water will be critical for the Cascade
Spring intake because of the high aesthetic value of the Cascade Spring
Falls. The intake design flow will be set at 25 cfs. There will be some
leakage. For aesthetic reasons, the falls must remain intact. The water
right permit process, which is conducted during design, will address this
requirement and the exact quantities of water that can be diverted and when.

The delivery pipeline will be an above-ground pipeline originating
at the intake structure. It will proceed down the hill to the river's edge on
the right bank. This will minimize impact to the hillside, as this is mostly
solid bedrock. Extensive blasting would be needed to bury the pipeline. The
pipeline will be supported by concrete plinths at certain intervals down the
hill depending on the pipeline material and the size. It is anticipated that
the pipeline will be approximately 24 inches in diameter; however, the final
size will be determined when the diversion is constructed and operating. At
the base of the hill and adjacent to the river's edge, the pipeline will
plunge into the riverbed below. An architectural thrust block will restrain
the pipe from forces exerted on it by the moving water. At this point, the
pipeline will be buried underneath the Klickitat River, below the level of the
riverbed, and will remain buried until termination at the hatchery reservoir.
The trench will cross the river perpendicular to the stream lines and then
turn upstream at the embankment of the existing logging road. The construc-
tion of this trench will entail special scheduling for protection of aquatic
species during sensitive times and river diversion of water around construc-
tion. The required permit to perform the work will be granted through a
Hydraulic Project Permit with the Departments of Fisheries and Wildlife. See
Section VI-3.

The architectural thrust block will be designed to act as a con-
crete dead weight on the pipe. Attention will be given to blending the
concrete and pipe into the surrounding terrain. Colored concrete and texture
of tree branches will help to accomplish this. If possible, the thrust block
will be buried out of sight. Individual trees will be marked for removal in
the final design phase, and strict penalties will be levied for damage or
removal of other trees by the construction company. The pipeline will be
painted to match the surroundings or will be black in color. Repair to the
construction scar will include planting of native trees and bushes. There
will be no net loss of wildlife or wetland habitat allowed. These aspects of
construction will require extensive construction inspection to assure their
compliance.

The access to the springs will be by use of an aerial tram identical
to the type employed by the U.S. Geological Survey stream gaging hydrologists.
The cable car tram is supported by wire rope and two support towers on opposite
sides of the river. The car is accessed by a ladder and the car is pulled
across the cable by hand to the opposite tower. At Cascade Springs there will
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be timber stairs built up to the intake structure. The cleaning of the spring
screens will need daily attention during certain months of the year and no
attention during others.

The spring diversion for the Kidder Spring intake will be identical
to the Cascade Spring intake. Special care will be taken as well to protect
this spring. The pipeline will be above ground down to the river at which
point it will be below grade until it reaches the hatchery.

e. Station Reservoir and Gas Stabilization

Spring water quality is exceptionally good in all regards except
the total gas pressures and dissolved gas concentration of nitrogen. This can
cause stress and gas bubble disease in juvenile salmon and steeihead. The
level of nitrogen and argon gas saturation for Cascade Springs was measured
once by the U.S. Bureau of Reclamation on June 20, 1989, and was measured to
be at 100.0%. The level of nitrogen and argon gas saturation for Kidder
Springs was measured once by the U.S. Bureau of Reclamation on June 20, 1989,
and was 100.0%, also. These levels of saturaticn are below the critical level
for fish culture of 102.0% maximum; however, the measurements were a one-time
sample and the design of the spring source water supply system will include
gas stabilization. Spring water supply pipelines will empty into the station
reservoir by falling through 6-foot-high packed columns. The packed columns
will be open atmosphere type. This precaution will provide protection from
some supersaturation that may occur.

The packed columns will empty into the station reservoir. A con-
stant elevation will be maintained that is sufficient to drive the entire
system's hydraulics. The hatchery reservoir will be constructed of reinforced
concrete and will be covered by a shed roof to keep snow and debris from
disrupting the flow and entering the system. Butterfiy valves will control
flow into the reservoir from Cascade and Kidder springs. The Klickitat River
water will flow into the reservoir over a weir. HWater supply to the hatchery
will be controlled by butterfly valves and then into the distribution system
of pipes that will deliver water to the raceways, hatchery building, and the
ponds.

f. Water Chillers

Spring water will be circulated for incubation supply. KWater
chillers will be used to modify the temperature of the recirculating incuba-
tion water system from a constant 459 to the goal of 389.

The water chillers will be modular, 120-volt, 1-hp electric type
units as manufactured by Frigid Units of Toledo, GChio or equals. These
modular units will be plugged into a receptacle and will have switches to turn
them on and off. The system will consist of four units with a recirculation
ratio of 90 parts recirculated water and 10 parts new water. The required
temperature requirements are outlined for all lifestages in Table II-3 and
will be further reviewed during the final design.
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g. Planting Truck Fill Station

A very important aspect of the Klickitat Hatchery is the outplant-
ing of the majority of the smolt production away from the station. This
outplanting task will be done using planting trucks specifically equipped to
transport fish. The trucks carry water and fish in large, baffled, compart-
menteg trucks. The trucks will be filled at the planting truck fill station,
which will be supplied by gravity-fed water from the station reservoir. This
fill station will include a concrete pad and an 8-inch-diameter pipe riser and
flexible hose used to direct the water into the tankers. Control of this
riser will be done using a butterfly valve set below the frost depth.

4. FISH PRODUCTION FACILITIES

Table III-3 1lists the fish production components and their size as
related to the Klickitat Hatchery.

a. Adult Collection

Adult collection will occur at several locations throughout the
basin. Falls Five Fishway, the Klickitat Hatchery, the WDF Klicki tat Station,
and the Castile Falls Fishway sites are discussed in this report. It is
assumed that the adult collection facilities are a separate construction
project to be coordinated by BPA, and therefore no design or cost discussions
are included.

The Falls Five Fishway is an existing fishway that has an adult
trap that has fallen into disrepair. This trap will be repaired and modified
as required to trap adult spring chinook and steelhead and for subsequent
transport back to the Klickitat Hatchery for extended holding. The cost to
repair and modify this trap is not 1included in the cost estimate, Sec-
tion V-1., and will be addressed in an adult passage report that will be
prepared by the USBR.

Another potential site for adult collection is the Klickitat Hatch-
ery. The preliminary design calls for a fish rack to stop adults from enter-
ing the hatchery discharge; however, the design wiil allow for the future
incorporation of an adult trap into the hatchery discharge if the plan for
ccilection allocations of adu'ts should change. There are no plans for the
censtruction of adult trapping facilities at the Klickitat Hatchery.

The other potential sites for adult collection are the WDF Klickitat
Station and the Castile Falls Fisihway, both upriver from the proposed hatchery.
The WDF Klickitat site does not require any modification for trapping as a
trap already exists; however, there is a problem with collection of hatchery
stock adults rather than target F2 generation adults and mixing of WDF
stocks. Plans for modifying the Castile Falls Fishway are in progress.



TABLE III-3

SUMMARY OF FISH PRODUCTION FACILITIES

AT THE

KLICKITAT RIVER BASIN ENHANCEMENT FACILITY

Location:

Species:

ADULT HOLDING

Size:

No. of Adult Fish On Hand:

No. of Ponds:
No. of Raceways:
Size of Pond:
Volume:
Construction:

Design Flow:

Flow Index:

Density Index:

Klickitat River

Spring Chinook and Steelhead

15 1b Spring Chinook
8 1b Steelhead

2,000 Spring Chinook
500 Steelhead

2 Spring Chinook

1 Steelhead

150 x 45 x 6 feet

20,000 cubic feet

Gravel with concrete inlets and outlets

3.0-cfs Ponds
1.0-cfs Raceways

1.0 GPM/Adult Spring Chinook
0.5 GPM/Adult Steelhead

10 cubic feet/Adult Spring Chinook
2.5 cubic feet/Adult Steelhead



INCUBATION

Egg Capacity:

Incubator Type:

No. Eggs/Bucket:

No. Eggs/Tray:

No. Eggs/Deep Trough:

No. Cabinet Stacks (16 tray):

No. Deep Troughs:

No. IsoFiow Buckets:
Chilled Water Temperature:
Deep Trough Flow:

IsoFlow Bucket Flow:

Total Chilled Water Flow:

REARING

Early Rearing Inside

No. Deep Troughs:
Size:

Volume:

Flow:

Total Flow:

4,200,000 Spring Chinook
433,000 Steelhead

Deep Trough

IsoF low Buckets
Stacked Tray Cabinets
7,500 to eye

5,000 to hatch

180,000 to hatch
1,000,000 to eye

4

22

52

38FC

10 gpm max.
0.38 gpm
150 gpm

22

1'4" x 1'4" x 16'0"
19 cu ft

10 gpm max.

220 gpm

TABLE III-3
Page 2



Qutdoor Rearing

No. Raceways:

Volume each:

Volume total:

Flow index:

Density Index:

Flow in each Raceway:

Total Flow:

Total Flow at Station:

No. Ponds:
Size of Pond:
Volume:
Construction:

Pond Design Flow:

32 Spring Chinook
10 Steelhead

5,000 cu ft
210,000 cu ft

1.0 cfs

42 cfs

51 cfs

3

150 ft x 45 ft x 6 ft

20,000 cu ft

TABLE III-3
Page 3

Gravel with concrete inlets and outlets

3.0 cfs
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b. Adult Holding

Adult holding of both spring chinook and steelhead will occur
on-site. The spring chinook and steelhead will be held in both ponds and
raceways, respectively. The spring chinook will be held from the time of
capture, approximately May 1, until spawning in August in the gravel-lined
pond with the spawning shed. See Table II-5 and Figure III-9. The pond will
have fencing and partitioning to allow for sorting of adults during the ripen-
ing phase of the holding cycle and just prior to their spawning. The bottom
of the ponds will be lined with an asphalt paver along the centerline and to
the edge of the sloped bank for ease of access and crowding.

Adult steelhead will be held in the concrete raceways that are also
used for rearing. These raceways will have no special adult design character-
istics except that three raceways will have an up-welling type water supply in
addition to the header type supply with jets. The up-welling supply will have
its own control valve and will have a covered metal grate in the head end of
the raceway. The raceways will have adult sorting tubes made of 10-inch-
diameter pipe that can be directed between them. No spawning shed or other
arrangements are planned for the raceways at this time. See Figure III-9,
Raceway and Rearing Pond Plans and Elevations. Hypalon liners that can be
removed and disinfected will be used to prevent adult abrasion on the concrete
raceway walls.

c. Incubation and Early Rearing Building

The hatchery building will be constructed for the purpose of
housing the incubation, early rearing, feed storage, general storage, office,
laboratory, and mechanical/electrical control room. The building will be set
on the site so that access to the built-in freezer and loading dock will be
easfly maneuvered by a 45-foot truck and trailer. The building will have
60 feet of buffer between it and other structures. There will be a drive-
through feature so that access from the hatchery indoor rearing troughs to the
ponds can be conducted by truck for fry ponding. See Figure III-10, Hatchery
Building Plan and Elevations.

A description of the structural system and material selection will
follow in Section IV. A 1listing of the rooms and their associated square
footage is shown in Table III-4 following.
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TABLE III-4
HATCHERY BUILDING ROOM SQUARE FOOTAGE

Room Dimension Square Feet
Hatchery Building - Total 54 x 100 5,400
Office 25 x 25 625
Laboratory 12 x 25 300
Restroom 10 x 8 80
Mechanical/Electrical 12 x 25 300
Hatchery 50 x 50 2,500
Walk-in-Freezer 25 x 25 625
Storage 9 x 15 135
Generator Room 9 x 10 90
Shop and Garage 16 x 25 400
Loading Dock Covered Area 16 x 50 800
Halls and Wall Space 335

The hatchery building is set between the steelhead rearing raceways
and the spring chinook raceways to retard the transmission of disease between
the two groups of fish, as there will be year-round rearing of steelhead to
age two. The steelhead raceways will be on the upstream side of the building
while the spring chinook raceways will be on the downstream side of the
building. Incubation will occur simultaneously; however, steelhead and spring
chinook will be separated in timing and physically with IsoFlow buckets,
movable drop curtains, equipment, and tools for handling fish. The troughs
that will be used after incubation of spring chinook and for early rearing of
steelhead will be disinfected and dried before transfer of species.

The office will be located in the southeast corner of the building
to provide the best view to raceways, ponds and most of the facility except
the steelhead raceways. During discussions with the design team it was
decided that the gains in less disease transmission provided by the split
facility arrangement would outweigh the loss of security visibility toward the
steelhead raceways. The office will include for the manager, the assistant
manager and the lunch room for the crew. The "hatchery personnel only" rest-
room will adjoin the office and will be the minimum size required by the
building code. No public restrooms are planned for this hatchery.

The laboratory will be equipped with cabinetry and storage space
for a microscope, sampling equipment, tissue and disease culture and analysis
equipment and supplies. The lab will have the space for traveling pathol-
ogists to set up equipment and to conduct small-scale experiments and field
pathology work.

The hatchery room will be the largest room of the building. It
will house the deep trough incubators and the cabinet tray type incubators
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that will be used for both species. This room will also be used for incuba-
tion and early rearing. Contained in this room will be storage space for nets
and dip nets for use in the hatchery and yard. Boot washes will be located at
all points of entry into this room for disinfection and disease control.

Two sets of personnel doors and overhead rolling doors will be
located on the north and south sides of the building for trucks and personnel
access. Lighting and window shading in this room will be controlled with
switches and hand-operated blinds. Control of light during incubation and
early lifestages is essential for fish health. Cool white fluorescent 1ights
operated by delay start dimmers and incandescent 1lights that can be operated
in the off season are included. The use of pull cord-type lights connected to
reels in the form of drop lights will allow for lighting of a small area by an
fndividual during egg picking or inspection without having to turn on the
entire bank of lights.

The water supply to the hatchery room will be delivered through an
overhead large-diameter pipe, which will act as a manifold to supply water to
the cabinet incubators and to all the deep troughs. This manifold will be
large enough in capacity to provide very low interference between each valve
control and to points of demand so that one valve can be changed without the
entire bank of valves having to be readjusted. Each deep trough will have a
water supply for supplying the upper end of the trough for early rearing or
non-isolation rearing and also for the supply of water to the IsoFlow buckets
that will be placed directly into the trough for isolation incubation and
hatching. The water supply will have a dual system that will provide chilled
water as required for incubation water temperature modulation. This will be
supplied in a separate pipe system and delivered to the incubators with proper
mixing before application.

The chilled water will be circulated through a recirculation system
that will return water to the incubators at the desired temperature. The
recirculation system and chillers will be a self-contained system. Four
chillers, as discussed in Section III-3.f., will provide enough chilled water
to incubate the desired number of eggs. The return water will flow by gravity
back to a sump where the chillers will cool this and the 10% makeup water. A
continual-operation circulation pump will recirculate water back to the
fncubators via the chilled water delivery pipes.

d. Rearing

Early rearing will occur indoors for all species. The early
rearing will be accomplished in deep troughs. Hatching of eggs will occur in
both cabinet type incubators and Isoflow buckets at which shortly thereafter
the alevins will be transferred to the deep troughs and early rearing can
begin. Each deep trough will have its own set of buckets, baskets, baffles,
and screens for water control. Table II-7 describes the time and size fry
that will be ponded to the outdoor raceways or ponds.
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Extended rearing of fingerlings to smolts will be conducted out-
doors in earthen ponds and concrete raceways. The concrete raceways will be
constructed with overall dimensions of 10' x 110' x 6' high with a usable
rearing volume of 5,000 cubic feet. The raceways will be constructed with
8-inch walls and will have an 8-inch-thick slab as the floor. Water stops
will be used at all expansion and construction joints. Screen slots will be
provided at the end location only, and two sets of screens of different mesh
size will be manufactured for each raceway.

Water supply will be delivered via an 8-inch-diameter manifold that
will straddle the head end of the raceway, and will be controlled by under-
ground butterfly valves. Two sets of standpipe drains will allow for drainage
and water level control of the raceway while fish production is in progress.
One standpipe will flow directly to the sedimentation pond as wastewater,
which will be used for raceway cleaning and the other standpipe will provide
water level control and will direct continual raceway water to the hatchery
discharge without treatment. Vacuum pumping systems will be able to discharge
directly 1into this standpipe for daily pond cleaning. Occasionally, these
standpipes can be pulled for final mop-up and cleaning of the raceway after
fish are outplanted. All water supplies to the raceways will be first use
water except those raceways that will be plumbed to receive second use and
gravity water from the hatchery. Wood drainboards will provide access to
clean river silt out of the raceways.

The earthen ponds will have a gravel-sloped side, with a slope of
3:1. An asphalt strip will run the full length of the pond, along its center-
line, and will extend to the toe of the slope. Water will be supplied by a
12-inch-diameter manifold that will direct the flow parallel to the centerline
of the pond. At the inlet and outlet ends of the pond, concrete slabs will
provide erosion control. These slabs will provide locations to pump fish for
outplanting work and during crowding operations. At the inlet end of the
adult holding pond, a spawning shed will be constructed of treated wood and
concrete to provide a spawning area for adult salmon. At the outlet of each
pond, an array of screens and wood damboards for fish and water level control
will be constructed. There will be six drains in each pond, three for flow-
through rearing water directed back to the river, and three directed to the
sedimentation ponds for use during cleaning operations.

e. Marking

There will be an extensive fish marking program at the Klickitat
Hatchery. Special consideration must be given to this aspect of the hatchery
and appropriate facilities will be provided for marking, temporary water
supply, electric power, and return water and fish piping. The hatchery site
will have a concrete pad located adjacent to the raceways to park a mobile
tagging trailer. The concrete pad will provide a footing where the tagging
trailer can accept water through a 4-inch-diameter supply hose with quick dis-
connects. 240-volt outdoor electrical power will be provided. The concrete
pad will be elevated sufficiently to provide enough head to return the fish
back into the raceways by gravity using a pipeline or flexible hose.
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5. FACILITY BUILDINGS

a. Hatchery Building

The hatchery building will have several features in addition to
fish production facilities. The exterior will be a prefabricated metal-shelled
pole building with a wood-frame support structure. Treated timber columns
will support wood trusses, roof purlins, and wall girts. The roof will be a
standing seam roof with 4-foot eaves and gable overhangs for snow protection.
No gutters will be attached because of ice buildup. The roof pitch will be 6
in 12 to provide for snow accumulation and removal. The color of the facility
will be prescribed by the client.

The building will have windows that are metal clad Thermopane, with
3/8-inch dead space thickness between the glass. The personnel doors will be
metal insulated solid-type doors. The rollup doors will be metal and insu-
lTated. Insulated wall and roof panels will be Robertson, Formawall foam
sandwich type or equal.

b. Fish Food Freezer

The fish food freezer will be a built-in, walk-in type freezer with
a self-contained compressor unit. The freezer's capacity will allow for
100,000 pounds of Oregon Moist pellets stacked on pallets. The freezer will
have a floor strong enough to support a forklift. Outside of the freezer will
be a thawing and scale area for weighing and proportioning rations. A rollup
door will provide access to this room from the loading dock.

c. Mechanical and Electrical Room

The mechanical and electrical room will be shared. The generator
system will be placed in the northeast corner of the building. This room will
contain the domestic water system hydropneumatic pressure tank, the building
heating system for the office and lab, the pump motor control centers, the
electric power supply panel, and the automatic switching panel for emergency
power start-up of the generator. There will be some limited storage in this
room. The generator will also be located in this room. An additional mechan-
ical room will be adjacent to the storage room and will have additional HVAC
and electrical panels as required.

d. General Storage

The general storage room for the hatchery will be located centrally
for easy access. This storage space will be dedicated for the indoor items
that need seasonal or intermittent use. Outside door access will not be
provided.
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e. Shop and Garage

The shop and garage, approximately 400 square feet, are located on
the north side of the hatchery building. Two overhead rollup doors will
provide access and a personnel door will open into the general storage room.
The shop will be equipped with light tools and hand tools required for routine
maintenance of hatchery equipment and grounds. There will be a table saw and
drill press located in the shop. Space is provided for two full size pickup
trucks. Lighting in this room will be provided by cool white fluorescent
tubes. Diesel and gasoline fuel storage tanks will be located adjacent to the
garage. A 1,000 gallon diesel and 500 gallon gasoline tank will be provided.
Special anti-leak tank lining and containment construction will be specified.

f. Hatchery Housing

Residences at the Klickitat Hatchery include three single-family
homes and a duplex. The houses will be located adjacent to the Champion
Timber International Co. logging road. The houses are approximately 1,500 to
1,800 square feet in size with finished daylight basements for temporary
housing apartments. The duplex will be a modification and extension of one of
the single-family plans. The homes are situated so that the hatchery man-
ager's home would be the closest to the hatchery building in case of an emer-
gency. Insulation would be as specified by the BPA "Good Cents" program and
wood stoves will be provided as backup heat. The primary source of heat will
be fuel oil, centralized forced air heat. Each house will have its own fuel
oil storage tank and a separate electric meter. Views from the houses will be
directed at the hatchery site. Access roads and driveways will be set back
from the logging road approximately 50 feet. A frontage road will allow for
travel into the underpass without traveling on the logging road. Furniture is
not included in the cost estimate; however, the houses will be equipped with
carpeting, cabinetry, and drapes.

6. WATER EFFLUENT TREATMENT

a. Hatchery Effluent and NPDES Pollution Abatement Ponds

The Klickitat Hatchery will require a National Pollution Discharge
Elimination System permit to operate. The lead agency for this permit is the
Washington Department of Ecology. This permit will include Best Management
Practices that govern hatchery operations with regards to the fish culture
process and minimizing the facility's pollution impacts.

Hatchery effluent, because of its quality, will not require sedi-
mentation treatment. However, on a daily basis the raceways will be vacuum
cleaned of ash waste products, waste food, and river silt. Vacuumed and other
waste from the raceways and ponds will be removed and directed down the
separate waste drain toward the sedimentation ponds for treatment.
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The sedimentation ponds will be 1ined with native gravels and sands
of the site and will be a square- or rectangular-shaped pond of about 25°' «x
25' x 2' deep and will have an inlet that will direct flow across the entire
cross-section of the pond. Likewise, the outlet will have a skimmer weir that
will pull an even flow from all points of the pond. The design detention time
required for fish waste constituents is approximately 5 hours. In the pro-
posed pond, the calculated detention time will be approximately 24 hours,
providing a factor of safety of 5. There will be two identical ponds with
this capacity so that one can be rested, dried, and cleaned while the other
pond is being used for the waste stream.

b. Waste Cleaning System

The waste cleaning system will be a system of pipes that will carry
waste toward the sedimentation ponds from all connected rearing and hatchery
drains. The pipes will be designed to carry the waste at a minimum velocity
of 2.5 fps. The system will terminate at the raceways as a "waste stand-
pipe." The waste drain will also be placed to carry waste from the hatchery
at various points in the building. The large earthen rearing ponds will also
have waste drains for the annual cleaning of these ponds after the rearing
season.

In addition to the drain pipes that will carry waste to the ponds,
there will be two electric vacuum pumps that will be supplied with a pool-type
attachment for vacuuming waste from off the bottom of the raceways. The
electric pumps, which will handle solids, will be rated at 30 gpm with 20 feet
of water pressure head.

c. Disease and Chemical Control

The Best Management Practices outlined in the NPDES permit will
describe how treatment of some of the disease will be carried out. Formalin
is a technique that will commonly be used for the treatment of fungus.
Effluent containing formalin will be sent down the waste drain and directed
toward the sedimentation ponds. Iodine solutions, erythromycin, and formalin
will be the three chemicals most commonly used at this hatchery.

7.  FACILITY EQUIPMENT

a. Equipment List

A list of equipment is included in the operation and maintenance
cost estimate. This equipment is necessary for the normal operation and main-
tenance of the Klickitat Hatchery. See Appendix E.
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8. OPERATION AND MAINTENANCE

a. Hatchery Monitoring and Control System

A control and monitoring system is designed for the hatchery. The
system is operated by an IBM-compatible central computer which monitors
various phases of the hatchery operation that are deemed important. It also
controls emergency alarms and records their frequency.

The control panels for the pumps and heating system will be located
in the hatchery office. The automatic switch and generator controls will be
located in the mechanical and electrical room. The central computer, which
will monitor all these controls, will be located in the hatchery office.

b. Alarm System

The alarm system will include alarms and an automatic telephone
dialer that will automatically dial personnel in the event an alarm is trig-
gered. The alarm system will be designed to work in concert with the monitor-
ing and control system central computer by placement of various alarm sensors
strategically in the hatchery system.

The following locations will have water level sensors for the
detection of low water levels:

Hatchery water reservoir
Each outside raceway
Each outside rearing pond

The following locations will have flow sensors for the detection of low water
fiow in the pipe or open channel;

River water supply pipe
Kidder Spring water supply pipe
Cascade Spring water supply pipe

A1l sensors will communicate with the central computer for alarm firing and
recording. Alarms will consist of an audible siren. The alarm will be
located away from the computer screen. The automatic telephone dialer will
call the residences and up to a total of eight phone numbers in a preset
sequence. Acknowledgment of the call must occur before the dialer quits
calling.

In addition to the water alarms there will be fire, smoke, and
electrical failure alarms all tied into the monitoring and control central
computer. This system will have a dedicated emergency backup battery power

supply.
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c. Data Management

ab Monitoring Sensors

The monitoring system will be set to monitor dissolved oxygen and
waste product levels at any point in the water supply system. This monitoring
system will also log and monitor the pump station's electric motors and will
provide a record of their run time for maintenance purposes.

(2) Central Computer

The central computer will be used only for the monitoring, alarm,
and recording tasks of the hatchery. It cannot be used for special projects.
Separate computers will need to be installed for special projects. The
central computer will be located in the manager's office. It will provide the
manager with immediate information on where alarm sensors might have been
activated in alarm actions, and it will give the manager the record of any
sensor that has been recording the water temperature or dissolved oxygen
content over the past few months or years.

d. Fuel Consumption

Fuel consumption will consist of fuel oil for heating the hatchery
building and the residences, diesel fuel for the trucks and generator, and
gasoline for the other hatchery vehicles. The estimated annual fuel consump-
tions for the Kiickitat Station are estimated to be:

Fuel 011 2,000 gallons
Gasoline 5,000 gallons
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SECTION 1V
FACI LI TY ENGINEERING

1. STRUCTURAL DESIGN

The Building Codes that will be referenced during the design of the
Klickitat hatchery are;

Uniform Building Code. 1988

Uniform Plumbing Code, 1988

Uniform Fire Code, 1988 .
American National Standards Institute, ANSI 1982
American Standards for Testing Materials, ASTM
American Concrete Institute, ACI 318-83

American Timber Institute

Structural Welding Code, AWS D1.1-84

Klickitat County, Local Codes

Occupational Safety and Health Administration, OSHA

a. Load Criteria

The following load criteria will be used to govern the design of
the station:

(1)  Snow
ANSI AS8.1-82
Ground snow load: 135 psf
Occupancy Importance Factor: 1.0 (low occupancy)
Roof snow load: 110 psf or as governed by
Klickitat County
(2) Wind

Base wind velocity: 70 mph or as required by the local
building authorities.
Exposure: C (open territory)
Occupancy
Importance Factor: 1.0 (low occupancy)

3) Seismic
Seismic Zone 2B

Occupancy Importance Factor: 1.0
Per UBC 1988
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(4) Soil
Active Pressure: To be determined
Passive Pressure: To be determined
Coefficient of Friction: 0.25
Surcharge due to HS20 wheel loads: loo psf
Allowable soil bearing pressure: 2,000 psf

(5) Floor Loads
All floor areas: 100 psf

b. Structural Systems and Materials

The hatchery building will be constructed with a concrete slab on
grade. The incubation and rearing room floor will be covered by an agricul-
tural-style pole building with treated timber columns. Adjacent office and
lab areas will use a slab on grade floor and sheet rock partition walls and
celling system. The exterior walls and roof will be a painted galvanized
steel skin. The roof system will be a standing seam-type roof to prevent
leakage. No gutters will be Installed along the roof edges to avoid breakage
by Ice. The wall panels will be an insulated sandwich-type panel with a metal
covering on the Interior and exterior surfaces. The approximate size of the
building will be 54 x 100 feet. There will be a 25 x 25-foot bay for the
access and receiving dock for fish food transfer Into the freezer area. The
roof system of the bay area will consist of treated wood pole columns and wood

trusses.

2.  CIVIL/MECHANICAL DESIGN
a. Codes and Standards
The applicable codes that will considered during design are:

Uniform Plumbing Code, 1988
Uniform Fire Code, 1988
Uniform Mechanical Code, 1988

b. Piping Materials

The piping materfals used for the design of the Klickitat Hatchery
will be specifically selected for suftability In the culture of fish. No
material will be specified that will be in contact with process water that
contains yellow metals such as brass or bronze. PVC and HOPE pipe will be
specified where possible.
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c. Valves and Material

Valves and joining materials will be chosen specifically for fish
culture compatibility. No yellow metals or copper will be specified for use
in the process water system. Internal parts will be specified as cast iron,
stainless steel, or rubberized cast iron.

d. Manholes and Catch Basins

Manholes and catch basins will be specified as precast concrete
type, standard 4-foot-diameter sewer appurtenances.

e. Heating, Ventilation and Air Conditioning

The rearing and incubation room of the hatchery building will be
heated with eight 10,000 BTU/hr space heaters with individual thermostats.
The design indoor incubation room temperature shall be set at 450F year-
round. The office and laboratory will be heated with a forced air oil, or
forced air electric furnace system. The office and lab space will be heated
to an indoor design temperature of 720F. The outside design temperature
shall be assumed at -10°F.

f. Insulation

Insulation of the hatchery building will be contained in the
insulated wall and roof panels. Other select areas that will require more
insulation will utilize rigid batts. The walls in the office and lab that are
adjacent to the incubation room will require a glass blanket-type wall insula-
tion that will be installed into a rigid sheetrock partition. Walls and roof
Insulation shall be minimum R:30 rated for the office and lab spaces.

Special consideration shall be given to vapor and draft control
throughout the hatchery building. The interior partition walls will be vapor
sealed and will have waterproof sheet rock for water damage protection. The
exterior walls will be sheathed with the metal surface on the Interior of the
panel and will act as a self-contained water vapor barrier. The interior
walls between the hatchery room and the office and laboratory will have a
special polyethylene vapor barrier to prevent the transfer of moisture into
the office.

g. Domestic Water Supply

The domestic water supply system will be supplied with untreated
spring water. The water will be circulated by a booster pump to a hydro-
pneumatic tank which will provide a constant pressure and deliver a constant
flow to the residences and the hatchery building.  The water demand design
flow to the residences will be 40 gpm each and to the hatchery building will
be 40 gpm. The residual pressure at a 40-gpm flow rate at the tap will be set
at 40 psi.
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h. Fire Protection Supply

A fire protection system will be designed to be supplied with
800 gpm of water from the station reservoir at all times. The system will
Include an electric booster pump with a separate fire protection system of
pipe to distribute water to the residences and the hatchery building. Fire
fighting hose reels will be located at strategic points throughout the
hatchery site. The electric booster pump will be automatically switched on in
the event of a fire alarm being activated. The fire fighting electrical
system will be backed up by the diesel generator on the essential circuit of
the hatchery electrical system. The residual pressure at the hose reels will
belset at 40 psi with a combined Tfire flow rate of 800 gpm at any two hose
reels.

i. Domestic Sewage Treatment

The domestic sewage at the Klickitat station will be generated at
the hatchery building as well as the residences. The system will be based on
a pressurized sewage system commonly known as a septic tank effluent pumping
(STEP) system. The system is composed of individual septic tanks located at
each residence, two at the duplex and one at the hatchery building, a pres-
surized comminuting effluent pump, and system of small-diameter pipes that
lead to a common soil absorption field (drainfield). The soil absorption
field will be located at the east end of the site adjacent. to the sedimenta-
tion ponds.

3. ELECTRICAL DESIGN

a. Commercial Power Supply

Commercial 3- phase power will be required for the hatchery site.
The large hatchery water supply pumps will require 3-phase power. The hatch-
ery power supply will be 480-volt. Large motors will be required for equip-
ment operation at this site. The following table lists the power loads that
are anticipated at the Klickitat Hatchery; Table IV-1 shows the estimated
consumption of power for the Klickitat Hatchery and the associated large power
motors and lights that are consuming the power. This list IS an estimte of
power demand during the design phase. The facility designer must be aware
that this 1ist is a partial list of what will probably be Installed In the
hatchery. The column labeled Essential/Non indicates If the electrical load
listed is supplied with emergency power backup.
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TABLE 1V-1
ELECTRICAL POWER DEMANDS

Power Demand

[tem Quantity Essential/Non Each/Total

Pumps, 50 hp 4 ea 3 Ess 37.5 kR/150 kW
Pumps, 10 hp 2 ea Ess 7.5 kW/15 kW
Hatchery Lights 60 ea 1/4 Ess 0.2 kW/12 kW
Hatchery Space Heaters 8 ea 1/4 Ess 10 kW/80 kW
Hatchery Forced Air

Electric Heat 1 ea 1/4 Ess 20 kW/20 kH
Walk-in Freezer 1 ea Ess 40 kKW/40 kW
Shop Equip. Misc. Non 30 kW/30 kW
Outlets 60 1/4 Ess 0.05 kW/3 kH
Alarm System 1lea Ess 1 kW/1 kW
Residences 4 ea Non 10 kW/40 kW
Yard Lighting 10 ea 1/4 Ess 2 kW/20 kMW
Predator Control Fence 1 ea Non 2 kW/2 kW
Total Power Demand 413 kW
Total Essential Power Demand 202 kKW
b. Emergency Power Supply

Emergency power will be supplied by an automatically switched
generator, dedicated to the hatchery and other essential power demands. The
generator will be equipped with an automatic switch for immediate start
sequencing during a power outage. Essential equipment such as water supply
pumps, water heaters, alarms and certain lights will be on the essential side
of the circuit. The diesel generator Is preliminarily sized to be a 220-kW
unit and will have an extended tank of "l-day fuel capacity.

C. Power Distribution

Power distribution throughout the hatchery will be in underground
rigid plastic conduit encased in sand filled trenches and marked with a metal
detectable plastic tape. Power will be supplied overhead to the mechanical/
electrical room, at which point the power Is stepped down at a 720/480-volt,
300-kVA transformer and distributed through the hatchery. The hatchery build-
ing will be supplied with 400 amperage service.
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d. Lighting Systenm

Incandescent and fluorescent tights will be specified in certain
areas of the hatchery building. All fluorescent tights will be of a spectrum
that is acceptable for fish culture (cool white). All hatchery lighting will
be controlled with delay switches to reduce the light shock to the fish
present indoors. Several separate banks of lights will be provided with
individual switches for versatility. Drop light fixtures will be strategical-
1y located in the incubation room for use with tasks during the incubation
cycle that require limited light for working.

e. Pump and Large Load Power Supply

Pump and large load power supply will be provided with 3-phase
480-volt service. The power will be supplied through burled plastic conduit
that will originate In the motor control centers In the hatchery building
electrical room and lead to the point of demand at the pump or motor. Four
50-hp pump motors will be located at the river water supply Intake. The
walk-in freezer will also require a large power supply of 460 volts for oper-
ation of Its compressor.

f. Controls

Control indicator panels for the water supply pumps and other
equipment will be provided and housed In the hatchery office. The motor
control centers for these water supply pumps will be located in the electrical
room. Some control of 1ights, heaters and certain other electrical equipment
may be controlled through the control computer. (See Section III-8.a.)

g. Future Electrical Loads

Future electrical capacity and emergency backup capacity of elec-
trical loads will be included in the final design. The additional capacity
that will be allowed for is 20 kW and is reflected In the size of the power
supply system and the emergency power generator.

h. Residence Power

The residential power will be single-phase 240-volt. Residence
power will be supplied from the overhead power supply. through the transformer
at the hatchery building, through a meter in that room and then directly to
individual 200-amperage service panels at the residences. The residences will
not be supplied backup power In the event of an electrical power outage. 0il,
wood, or propane sources of heat must be utilized If the homes are on the
nonessential power circuit and, therefore, a wood burning stove Is specified
for each residence. Standard lighting and electrical equipment and appliances
will be installed in the houses.
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i. Phone System

The hatchery office and each of the residences will be equipped
with telephones. Six pairs of wires must be brought from extsting telephone
service lines to the hatchery site. The telephone system will be Installed on
shared poles with the power supply system. The telephones will be wired
underground in plastic conduit through the hatchery site to the houses from
the hatchery building. The automatic dialing system of the control computer
will be equipped to dial the residences or some other off station telephone
number in the case of an emergency and alarm sequencing.



SECTION V
COST ESTIMATION AND IMPLEMENTATION SCHEDULE

1. COSTS

The cost estimate that follows contains a description of each item
as well as the unit costs for material and labor. The quantity and unit costs
are multiplied to arrive at the total cost of the item. Contractor overhead
and profit are included in the column titled "Amount.™ This column is added
and subtotaled to arrive at the construction cost.

A design engineering and construction management fee of 18% of the
construction cost Is added to the construction cost subtotal. A cost associ-
ated with the administrative and legal costs of 7% of the construction costs
is also added and another subtotal is summed. The total cost for construction
of the Klickitat Hatchery, including five acclimation sites and fees for design
and construction engineering, legal and administrative fees, Is $9,040,000.

The total cost of the project includes additional i1tems beyond
capital expenses required for final design, such as: floodplain computer
modeling, geotechnical and foundation investigations, water quality continuing
review, route surveying. and environmental permitting. The total cost does
not include sales tax for the construction materials. It does not include the
cost of acclimation sites that will likely be developed in the basin in the
future and 1t does not include the costs to design and construct adult collec-
tion facilities.

The annual capital cost to produce one pound of combined salmon and
steelhead can be calculated by dividing $9,040,000 by 180,000 pounds of annual
production. The estimated annual cost to produce one pound of fish Is $50.00.

The operation and maintenance costs are estimated to be approx-
imately $220,000 annually for the Klickitat Hatchery.



2. REQUIRED PERMITS

The permits that are 1{dentified as required for the Klickitat
station are:

Klickitat County:

Building Permit

Compliance with County Shoreline Management Regulations; included
by definition In the Environmental Assessment document
On-site Wastewater Discharge Permit

Washington State:

Department of Ecology:
State Environmental Policy Act; in-place within Environmental
Assessment
Hater Right Permit
Flood Control Zone Permit
Hater Quality Exception or Certification

National Pollution Discharge Elimination System, NPDES
Department of Wildlife and Fisheries:

Hydraulic Project Approval
Department of Natural Resources:
Notification of work

United States Corps of Engineers:

Section 10 Permit
Section 404 Permit

United States Forest Service:

Notification and Coordination

United States Fish and Wildlife Service:

Notification and Coordination
Yakima Indian Nation:

Water Use Permit

Stream Zone Alteration Permit
Zoning Permit

Conditional Use Permit

Lease Agreement, BIA
Building Permit

Champion International Timber:

Land Purchase Agreement
Road Use and Easement Agreement
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ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST PAGE 1
PRELIMINARY DESIGN COST
OWNER: BONNEVILLE POMER ADMINISTRATION
PROJECT: KLICKITAT RIVER SALMON AND STEELHEAD HATCHERY

ITEM I l IUNIT MATERIALIUNIT LABOR MATERIAL LABOR
NO. ITEM QUANTITY | UNIT CosT cosT cosT cost AMOUNT
1 |MOBILIZATION 1 LS $75,000.00 $75,000.00 $/5,000.00
2 |SCHEDULING 1 LS $1,000.00 $1,000.00 $1,000.00
3 |CONSTRUCTION SURVEYING 1 LS $20,000.00 $20,000.00 $20,000.00
4 | INSURANCE/BONDING 1 LS $50,000.00 $50,000.00 $50,000.00
5 |CLEAN-UP AND DEMOBILIZE 1 LS $75,000.00 $75,000.00 $75,000.00
é gié:k?ggKAND GRUBBING 10 AC $1,000.00 $3,000.00 $10,000.00 $30,000.00 $40,000.00
7 |ACCESS ROADWAY IMPROVEMENTS-ASPHALY 5000 SY $3.50 $3.00 $17,500.00 $15,000.00 $32,500.00
8 |ACCESS ROADWAY IMPROVEMENTS-ARCH CULVERT 50 LF $300.00 $350.00 $15,000.00 $17,500.00 $32,500.00
9 |ACCESS ROADWAY IMPROVEMENTS-SHOULDER WOR 600 LF $8.00 $10.00 $4,800.00 $6,000.00 $10,800.00
10 [SITE ROADWAYS 25’ WIDTH 2000 LF $8.00 $10.00 $16,000.00 $20,000.00 $36,000.00
11 |SITE SURFACING 5000 SY $1.25 $2.00 $6,250.00 $10,000.00 $16,250.00
12 |SITE GRADING 5 AC $5,000.00 $25,000.00 $25,000.00
13 {SITE DRAINAGE, CULVERTS AND CATCH BASINS 250 LF $60.00 $60.00 $15,000.00 $15,000.00 $30,000.00
14 |RIPRAP LIGHT LOOSE 18000 | TON $6.00 $2.00 $108,000.00 $36,000.00 $144,000.00
15 [RIPRAP HEAVY LOOSE 9000 | TON $5.00 $2.00 $45,000.00 $18,000.00 $63,000.00
16 {GEOTEXTILE 5000 SY $1.10 $0.50 $5,500.00 $2,500.00 $8,000.00
17 [LANDSCAPING 5 AC $2,000.00 $5,000.00 $10,000.00 $25,000.00 $35,000.00
18 |ELECTRIC POWER SUPPLY LINES 4 MI $20,000.00 $80,000.00 $80,000.00
19 ISERVICE TRANSFORMER,7.2 KV YO 480 V 1 EA $10,000.00 $10,000.00 $10,000.00
20 |TELEPHONE SERVICE 4 MI $5,000.00 $20,000.00 $20,000.00

] $363,050.00 $441,000.00 I $804,050.00

SUBTOTAL 504,050
SUBTOTAL $804,050
SUBTOTAL $804,050

TOTAL $804,050




23-Jan-90

ENGINEER’S ESTIMATE OF PROBABLE CONSTRUCTION COST PAGE 2
PRELIMINARY DESIGN COST
OWNER:  BONNEVILLE POWER ADMINISTRATION
PROJECT: KLICKITAT RIVER SALMON AND STEELHEAD HATCHERY
TTEM WATER SUPPLY AND DRAINS l | UNTT MATERIAL [UNIT LABOR MATERTAL LABOR
NO. ITEM QUANTITY| UNIT cost cosT cosT cosT AMOUNT
T [CASCADE SPRINGS INTAKE, 20xTOX> CONCRETE 5] oY $700.00 $250.00 $2,500.00 | $3,250.00 | $8,750.00
2 |SCREENS, MISC STEEL, LADDERS 1| s $6,000.00 | $1,000.00 $6,000.00 | $1,000.00 | $7,000.00
3 |24 DIAMETER BUTTERFLY VALVE 1 LS $1,800.00 $1,000.00 $1,800.00 $1,000.00 $2,800.00
4 |MISC FITTINGS 1] s $8,000.00 | $2,000.00 $8,000.00 | $2,000.00 | $10,000.00
5 [24" WOPE PIPE TO RIVER MW/PLINTHES 120 | vf $85.00 $75.00 $10,200.00 | $9,000.00 | $19,200.00
6 |ARCHITECTURAL THRUST BLOCK 10| c $100.00 $250.00 $1,000.00 | $2,500.00 | $3,500.00
7 |UsGS AREIAL TRAM 11 s $8,000.00 | $4,000.00 $8,000.00 | $4,000.00 | $12,000.00
8 |24" DUCTILE IRON PIPE RIVER CROSSING 100 | LF $80.00 $150.00 $8,000.00 | $15,000.00 | $23,000.00
9 [24" DIAMETER ISOLATION BF VALVE 2| s si,aoo.oo $1,000.00 $3,600.00 | $2,000.00 | $5,600.00
10 |24™ WATER SUPPLY PIPELINE TO STATION 4400 | LF $75.00 $80.00 $330,000.00 |$352,000.00 {$682,000.00
11 |KIDDER SPRINGS INTAKE, 20x10x5 CONCRETE sl o $100.00 $250.00 $2,500.00 | $6,250.00 | $8,750.00
12 |SCREENS, MISC STEEL, LADDERS 11 s $6,000.00 | $1,000.00 $6,000.00 { $1,000.00 | $7,000.00
13 |24" DIAMETER BUTTERFLY VALVE 2| s $1,800.00 | $1,000.00 $3,600.00 | $2,000.00 | $5,600.00
14 |MISC FITTINGS 1 LS $8,000.00 $2,000.00 $8,000.00 $2,000.00 | $10,000.00
15 |24 HOPE PIPE TO RIVER W/PLINTHES 100 | LF $85.00 $75.00 $8,500.00 | $7,500.00 | $16,000.00
16 |ARCHITECTURAL THRUST BLOCK 10 ] c $100.00 $250.00 $1,000.00 | $2,500.00 | $3,500.00
17 |USGS AREIAL TRAM 1 LS $8,000.00 $4,000.00 $8,000.00 $4,000.00 | $12,000.00
18 {24" DUCTILE IRON PIPE RIVER CROSSING 240 LF $80.00 $150.00 $19,200.00 | $36,000.00 | $55,200.00
19 |24™ DIAMETER ISOLATION BF VALVE 1] s $1,800.00 | $1,000.00 $1,800.00 | $1,000.00 | $2,800.00
20 |24" WATER SUPPLY PIPELINE TO STATION 200 | LF $75.00 $80.00 $15,000.00 | $16,000.00 | $31,000.00
$452,700.00 I“TB,OO0.00 $925,700.00
SUBTOTAL $925,700
SUBTOTAL $925,700
SUBTOTAL $925, 700
TOTAL $925,700
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ENGINEER’S ESTIMATE OF PROBABLE CONSTRUCTION COST PAGE 3
PRELIMINARY DESIGN COST
OWNER:  BONNEVILLE POWER ADMINISTRATION
PROJECT: KLICKITAT RIVER SALMON AND STEELHEAD HATCHERY
TTEM I l ]uuxr MATERTAJUNTT LABOR MATERTAL TABOR

NO. ITEM QUANTITY | UNIT cosT cosT cosT cosT AMOUNT
T JKUICKITAT RIVER INTAKE, 30x15x20 CONCRET %0 | cf $80.00 $250.00 | $7,200.00 | $22,500.00 | $29,700.00

2 |SCREENS, MISC STEEL 300 | SF $150.00 $50.00 | $45,000.00 | $15,000.00 | $60,000.00

3 |10 CFS, 50 HP VERTICAL TURBINE PUMPS 4| en | $35,000.00 { $2,000.00 {$140,000.00 | $8,000.00 |$148,000.00

4 |EXCAVATION 200 | c $7.00 $10.00 | $1,400.00 | $2,000.00 | $3,400.00

S |24™ MANIFOLD, W/FITTINGS 1| is | $40,000.00 | $10,000.00 | $40,000.00 | $10,000.00 | $50,000.00

6 |24™ BF VALVES 4| EA $1,800.00 | $1,000.00 | $7,200.00 | $4,000.00 | $11,200.00

7 |MIsC FITTINGS, REDUCERS 10| EA $1,500.00 | $1,000.00 | $15,000.00 | $10,000.00 | $25,000.00

B |METAL BUILDING COVER 450 | sF $10.00 $10.00 | $4,500.00 | $4,500.00 [ $9,000.00

9 |DE-ICING EQUIPMENY 1] s $3,000.00 | $1,000.00 | $3,000.00 | $1,000.00 | $4,000.00

10 |30" WATER SUPPLY PIPELINE TO STATION 400 | LF $90.00 $95.00 | $36,000.00 | $38,000.00 | $74,000.00

11 {10 DE-1CING PIPELINE 400 | LF $15.00 $10.00 | $6,000.00 | $4,000.00 | $10,000.00

12 |RIVER WATER SEDIMENTATION BASIN,20x20x15 60 | cr $100.00 $200.00 | $6,000.00 | $12,000.00 | $18,000.00

13 |mMisc FITTINGS, 30% 4| EA $2,500.00 { $1,000.00 | $10,000.00 | $4,000.00 | $14,000.00

14 {WATER SUPPLY RESERVOIR, 20x20x15 60 | cr $100.00 $200.00 | $6,000.00 | $12,000.00 | $18,000.00

15 |RESERVOIR COVERS 4| EA $2,000.00 $500.00 | $8,000.00 | $2,000.00 | $10,000.00

16 [36™ BF VALVES 1| EA $2,300.00 | $1,500.00 | $2,300.00 | $1,500.00 | $3,800.00

17 |24™ BF VALVES 2| EA $1,800.00 | $1,000.00 | $3,600.00 | $2,000.00 | $5,600.00

18 |36" WATER SUPPLY PIPING 720 | LF $100.00 $120.00 | $72,000.00 | $86,400.00 |$158,400.00

19 [24™ WATER SUPPLY PIPING 650 | LF $75.00 $80.00 | $48,750.00 | $52,000.00 |$100,750.00

20 |MISC FITTINGS 10 | EA $1,500.00 $100.00 | $15,000.00 | $1,000.00 | $16,000.00
$476,950.00 Isz91,9oo.oo $768,850.00
SUBTOTAL $7¢8,850

SUBTOTAL $768,850

SUBTOTAL $768,850

TOTAL $768,850
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ENGINEER’S ESTIMATE OF PROBABLE CONSTRUCTION COST PAGE &4
PRELIMINARY DESIGN COST
OWNER:  BONNEVILLE POWER ADMINISTRATION
PROJECT: KLICKITAT RIVER SALMON AND STEELHEAD HATCHERY
TTEM [ l UNIT MATERIAL |UNIT LABOR MATERTAL TABOR
NO. ITEM QUANTITY | UNIT cosT cosT cosT cosT AMOUNT
T [72" BF VALVE W/SIDE ACTUATOR %2 | EA $250.00 $100.00 $27,300.00 $7,200.00 $37,500.00
2 |RACEWAY WATER SUPPLY RISER AND MANIFOLD 42 | EA $500.00 $500.00 $21,000.00 $21,000.00 $42,000.00
3 |MATCHERY BUILDING WATER SUPPLY 244, 120 200 | LF $75.00 $80.00 $15,000.00 $16,000.00 $31,000.00
4 |HATCHERY INDOOR PIPING AND MANIFOLDS 1| s $20,000.00 | $25,000.00 $20,000.00 $25,000.00 $45,000.00
S |SEALED PACKED COLUMNS 4| EA $3,500.00 | $1,000.00 $14,000.00 $4,000.00 $18,000.00
6 |STATION RESERVOIR PIPING 4| EA $1,500.00 | $1,500.00 $6,000.00 $6,000.00 $12,000.00
7 (24" WASTE DRAIN 1350 | LF $60.00 $60.00 $81,000.00 $81,000.00 | $162,000.00
8 |36" HATCHERY DRAIN 1450 | LF $100.00 $120.00 | $145,000.00 | $174,000.00 | $319,000.00
9 |STANDPIPES, 12" 421 EA $50.00 $25.00 $2,100.00 $1,050.00 $3,150.00
10 |STANDPIPES, 10" 42| EA $45.00 $25.00 $1,890.00 $1,050.00 $2,940.00
11 |[POND MANIFOLDS 3| ea $4,500.00 | $1,500.00 $13,500.00 $4,500.00 $18,000.00
12 {POND DRAINS, CORRUGATED METAL RISERS 3] EA $3,500.00 | $2,000.00 $10,500.00 $6,000.00 $16,500.00
13 [4’ PRECAST MANMOLE 2| EA $2,000.00 | $1,000.00 $4,000.00 $2,000.00 $6,000.00
14 |SEDIMENTATION PONDS 600 | cv $20.00 $8.00 $12,000.00 $4,800.00 $16,800.00
15 |RACEWAYS,CONCRETE 110x10x6, 76 CY EA 42 | EA $26,000.00 | $25,000.00 |$1,092,000.00 |$1,050,000.00 {$2,142,000.00
16 |PONDS 3| EA $45,000.00 | $10,000.00 | $135,000.00 $30,000.00 | $165,000.00
17 |SCREENS 84 | EA $3,000.00 $250.00 | $252,000,00 $21,000.00 | $273,000.00
18 {WETLAND CONSTRUCTION 1 LS $5,000.00 $2,000.00 $5,000.00 $2,000.00 $7,000.00
19 |DOMESTIC SEWAGE DISPOSAL SYSTEM 11 s $41,000.00 | $2,000.00 $41,000.00 $2,000.00 $43,000.00
20 |DOMESTIC WATER SUPPLY SYSTEM 1] s $35,000.00 | $5,000.00 $35,000.00 $5,000.00 $40,000.00
$1,933,290.00 [31,460,600.00 Is;,sos,m.oo
SUBTOTAL 33,393,590
SUBTOTAL $3,393,890
SUBTOTAL 83,393,890
TOTAL $3,393,890




23-Jan-90

ENGINEER’ OF PROBABLE CONSTRUCTION COST PAGE 5
PRELIMINARY DESIGN COST
OWNER:  BONNEVILLE POWER ADMINISTRATION
PROJECT: KLICKITAT RIVER SALMON AND STEELHEAD HATCHERY
1TEM l I UNIT MATERIAL [UNIT LABOR MATERIAL LABOR
NO. ITEM QUANTITY | UNIT cosT cosT cost cosT AMOUNT
T [HATCHERY BUILDING 5000 SF $18.00 $15.00 $90,000.00 T $75,000.00 $165,000.00
2 [WALK-IN FREEZER, WITHIN BUILDING 325 SF $20.00 $6,500.00 $6,500.00
3 |LOADING DOCK 900 SF $5.00 $4,500.00 $4,500.00
4 |LABORATORY SPECIAL CONSTRUCTION 325 SF $10.00 $3,250.00 $3,250.00
5 |RECIRCULATION SYSTEM 1 LS $5,000.00 $1,000.00 $5,000.00 $1,000.00 $6,000.00
6 |DEEP TROUGHS AND PLUMBING TO EACH 22 EA $1,600.00 $800.00 $35,200.00 | $17,600.00 $52,800.00
7 |CABINET INCUBATORS, 16 TRAY STACK 8 EA $1,300.00 $200.00 $10,400.00 $1,600.00 $12,000.00
8 |BUILDING HEATING, SPACE HEATERS 8 EA $600.00 $200.00 $4,800.00 $1,600.00 $6,400.00
9 |BUILDING HEATING, FORCED AIR FURNACE 1 LS $6,000.00 $1,000.00 $6,000.00 $1,000.00 $7,000.00
10 |BUILDING ELECTRICITY 1 LS $20,000.00 | $10,000.00 $20,000.00 | $10,000.00 $30,000.00
11 |BUILDING LIGHTING 1 LS $8,000.00 $5,000.00 $8,000.00 $5,000.00 $13,000.00
SITE ELECTRICAL
12 |SITE LIGHTING 8 EA $500.00 $200.00 $4,000.00 $1,600.00 $5,600.00
13 |CONDUIT AND CONDUCTORS 1 Ls $12,000.00 $5,000.00 $12,000.00 $5,000.00 $17,000.00
14 |MOTOR CONTROL CENTERS 4 EA $5,000.00 $1,200.00 $20,000.00 $4,800.00 $24,800.00
15 |CENTRAL ALARM SYSTEM AND COMPUTER 1 LS $40,000.00 | $20,000.00 $40,000.00 | $20,000.00 $60,000.00
16 |BACKUP GENERATOR, 220 KW 220 KW $1,000.00 $25.00 $220,000.00 $5,500.00 $225,500.00
17 |RESIDENCE POWER SUPPLY AND METERS 4 EA $1,500.00 $1,000.00 $6,000.00 $4,000.00 $10,000.00
18 |[RESIDENCES, 1500 SF, PREFAB OR STICK 4 EA $120,000.00 $2,000.00 $480,000.00 $8,000.00 $488,000.00
19 |HATCHERY EQUIPMENT, TOOLS, FISH CULTURE 1 LS $200,000.00 $200,000.00 $200,000.00
20 |1 TON FLATBED & 3/4 TON PICKUP, &xé’S 2 EA $24,000.00 $48,000.00 $48,000.00

I

'81 ,223,650.00—IS161 ,700.00 |$1,385,350.00

SUBTOTAL $7,385, 350
SUBTOTAL $1,385,350
SUBTOTAL $1,385,350
TOTAL $1,385,350
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—ENGINEER’'S ESTIMATE OF PROBABLE COWSTRUCTION COST PAGE &
PREL IMINARY DESIGN COST
OWNER:  BONNEVILLE POWER ADMINISTRATION
PROJECT: KLICKITAT RIVER SALMON AND STEELHEAD HATCHERY
TTEN l I qun MATERIAJUNIT LABOR MATERTAL TABOR
NO. 1TEM QUANTETY | UNIT cost cost cosT cosT AMOUNT

T JFIRE PROTECTION SYSTEM T1 LS | $45,000.00 [ $20,000.00 $25,000.00 $20,000.00 | $45,000.00

2

3

“ -

5

6

7

8

9

10

"

12

13

14

15

16

114 —

18

19

20

l sl.s,ooo.oo] $20,000.00 $65,000.00

SUBTOTAL $55,000
SUBTOTAL $65,000
SUBTOTAL $65,000
TOTAL $65,000
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TOTAL

4 PACE 7
PRELIMINARY DESIGN COST
[OWNER:  BONNEVILLE POWER ADMINISTRATION
IPROJECT: KLICKITAT RIVER SALMON AND STEELNEAD MATCMERY
TIEW [ONTY LABOR RATERTAL TABOR
NO. ‘ 1TEN QUANTITY I uni? l cost cost cost cost AMOUNT
2 im;e 1 1| Ea $804,050.00 $804,050.00 $804,050.00
3 paw 2 1| EA $925,700.00 $925,700.00 $925,700.00
4 |pm 3 1| ea $768,850.00 $768,850.00 $768,850.00
5 |PAGE & 1| Ea |s3,393,890.00 $3,393,890.00 $3,393,890.00
6 |PAGE S 1| ea |[s1,385,350.00 $1,385,350.00 $1,385,350.00
7 |PAGE 6 1| ea $45,000.00 $45,000.00 $65,000.00
8
9
10
"
1
13
%
1
16
17
18
1"
20
$7,342,840.00 $7,342,840.00
D 7. %2, R0
DESIGH AND CONSTRUCTION ENGINEERING, ADMINISTRATIVE, AND LEGAL FEES, 25% 0.5 $1,835,710
SUBTOTAL 9,178,550
ADDITIONAL ENGINEERING REQUIREMENTS FOR FIMAL DESIGN:
WEC 2 FLOOD PLAIN MODELLING $135,000
GEOTECWNICAL AND FOUNDATION ENGINEERING $180,000
WATER QUALITY REVIEV AND ADDITIONAL INVESTIGATION ,
PIPELINE ROUTE SURVEYS $35,000
ENVIRONMENTAL PERMITTING $85,000

$9,634,000




3.  CONSTRUCTION STAGING

The cost to bui 1d and design the Klickitat Station will depend on
the schedule of construction and whether the construction can be staged to any
degree. The Klickitat Hatchery construction can be staged into two or three
phases. The first stage would be to complete the site work and construct the
building, raceways that would be required for year one operation, sedimenta-
tion ponds, and the water intakes and supply. This level of construction
would allow for operation of the facility the first year and the additional
raceways and rearing ponds could be built during Phase 2 of the construction.
The steelhead program at this station is planned to be a two-year smolt pro-
gram, which will allow for construction staging. The logical components to
build in stages are the concrete raceways. One 12-raceway bank of chinook
raceways may be built the first year along with the 10 steelhead raceways.
This would leave 21 raceways to be constructed during Phase 2 construction and
would save approximately $500,000 In construction costs during the first year.

4. DESIGN AND CONSTRUCTION SCHEDULE

A design and construction schedule follows.



FIGURE V-1

KLICKITAT SALMON AND STEELHEAD HATCHERY

Design and Construction Schedule

JULY JAN JULY

JAN

JULY JAN

JULY

JAN

Environmental Assessment
5 Months

Pre-Design Study
6 Months

Final Design
Consultant Slection
4 Months

Final Design Preparation
6 Months

Construction Contract
Preparation and Award
5 Months

Hatchery Construction
16 Months
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FINAL WATER AND SPACE
CALCULATIONS

FOR KLICKITAT

WITH ADDED COMMENTS

By Fish Management Consultants

Olympia, WA 98503
(206)456-3826

May 19089



Fish Management Consultants

TO: Jay Kidder, R. W. Beck
FROM: Harry Senn
DATE: May 2, 1989

SUBJECT: Final Water and Space Calculations for Klickitat \With Added
Comments

A. Reference Water Needs

Tables 1A and 1B summarize rater flow recommendations. Several
comrents are:

. If a hatchery is to be over-design* here’s the place
to do it. We are suggesting this (see computer runs at
end). Based on recent studies, we could likely get by
on half of the rater without changing survival, however,
I would surely cut elsewhere Wore I'd cut here.

. Table 1B would be my recommended design flow, however,
in the feasibility report, it may be best to show the flow
in Table 1A then comments on Table 1B. There is no
difference in pounds/gpm between the program of Table
1A and Table 1B.

Computer runs are enclosed for review showing

flow/space.
B. Space
. Table 2 shows suggested space design
. Reference adult raceways

1. We suggest two pairs of two each with
access by truck to the outside wall
Consider a center wall with Pus through
slots fer easy adult sorting.

2. Raceways are not highly recommended for
holding spring chinook. WDF has suggested
(P.C. Peck, 1989) epoxy paint may solve
abrasions and high losses. Tea feet may be
pretty narrow. Epoxy is another variable.
Could we cost in removable iners i the four
raceways. It may help.

Space is not conservative, but realistic until we know
better or go to lower cost units.

A-3
- Resource Evaluation ¢ Aquaculture ¢ Engineering ¢ Environmental Assessments ¢ Biometrics



Jay Kidder
May 2, 1889
Page 2
Table 1 - Klickitat Water Design

Table 1A - Klickitat vater pesign: Without mixing spring rater with river
rater during last § months

Spring Chinook Steelhead Total

Spring Source 30 cfs 10 cfs 40 cfs
River 60 cfs 15 cfs 15 ofs

Table 1B - Klickitat \Water Design: by mixing spring rater with river
rater during December through April

Spring Chinook Steelhead Total
Spring Source 33.0 cfs 7.0 cfs 40 cfs
River (approx.) 30.0 cfs 8.0 cfs 38 cfs
Total used at one times 18 cfs



Jay Kidder
May 2, 1989
Page 3

Table 2 - Klickitat - Raceways/adult/deep trough

Steelhead Minimum

Raceways = 6 for 2+ smolts
2 for 1+ smolts
1 for adults (100 females, 433,333 ecggs)

1 spare

Deep trough=  (20) trough for rearing need about 20, use 22
Raceways = 10 total (set in bank of 10)

Spring Chinook

Raceways Sg ¥o(|?sr-oﬁs.d:r period- March 1 to May
0 for adults (need 4 raceways set
up for adults out of the 35
through September 18).
2 spare

Deep trough=  (21) 4.1 million green eggs
Raceways = 42 total (need 20.5 - we 22 deep)

‘Note: The number 38 may not be compatible for Lars. The option would
be to use one spare with 36 groups or reduce the study raceways from 35
to 33; retain one spare.

C. Pollution Runs

Please find these at the end of this report. They are only added
to update the records.

HS:bp050289
Enclosure

CC: Clune
Scribner
Ward
Boyce
Gatton
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349 03/08/90 2,740,:04  C.3 3.0 20.0 3331 235 116,784 1.75 6,607 5.4
323 $1722/9¢ 2,733,611 0.17 3.0  30.¢ 1347 22.7 120,650 1.79 6,93 C.¢
337 02/05/90 2,727,482 0.17 36.0 300 3.3 21.9 24,607 1.82 7,209 0.4
k52715090 2,721,597  0.16 3.0  3%.0  138.2 2.5 129,7%¢ 1.86 9,55¢ 0.5
HEI300T/90 2,706,076 035 8.0 30.0  140.6 59.9 136,178 1.89 12,160 07
37T 6319790 2,710,717 0.:4 0.0 390 1437 18.7 145,160 1.93 17,323 t.9
203 06/52/90 2,705,358 0.:4 £2.0 200 47 17.2 156,59 1.96 23,240 i1
QT 08r16/90 2,700,000 0.14 §3.0  3¢.C %19 1.8 176,743 2.00 27,503 1.3

BIOwASS PRUDUCED (LBS.) = 170,742
CTAL FOOD FED (LOS. ) = 271,836 AVERAGE CONVERSION = 1.62



Spring Chinook  flow/space

wzter Flow and Space Reauiresents for a Single Run ¢f Swing Chinock
&t fascade Serings {using307.U./Inch of Growth)

CIVEN THE ST LOLING PAXIMU® WATER FLON AND SPACE REQUIREMENTS:
SPRING &ATER = 13,500 62K (30 cfs; used first 9 months of rearing)
RIVER Wi = 27,000 67M (60 cfs; used frow Decesber 1st to release)
RACEREY SPAlE = 200,500 CU.FT .

T MATER FLOW REOMT'Se--soces --eooem- RACEWAY REQMT'S------=--
ACTUAL ALLOK- ACTUAL ALLOK-

PERIOC PERI0D  TCTAL  WATER  ACTUAL ABLE  FLON  RACEWAY ACTUAL ASLE  TOTAL

EN2ING  ENDING  BICWASS  FLOK  LBS./ LBS./ REC'D  SPACE  LBS./ LBS./ CU.FT.

DAY ETE (i8S.)  USED  GPN  6PM  (GPM)  USED  CU.FT CUFT. RESTD

T310¢/89 2,490 1350 1.85 5.7¢ 435  2500¢C .10 G.2¢ 9,446

18 lEZ0/88 3.823 13%0 2.6 S 614 25000 0.24 0.2¢ 13,8
2 (4702789 §,5.¢8 1350 3.7 6.20 777 25000 0.19 0£.30 16,004
43 (4707489 6,424 1350 4.76 6.56 979 25000 U.26  3.33 19,200
£ CLrel/es 8,399  1350¢ D.62 €91 1,216 155000 .08 €37 22,743
70 S/itsES 0 IC,767 0 13800 0.80 7.z24 1,490 155000 3.07 .83 26,686
8% (5-29/8% 13,634 13500 1ol 7.5 1,803 5800 G.09 C.&¢ 31,045
99  T€-12/89 16,952 13500 1.26 7.89 2,18 155000 0.1 0.47 35,822
111 0e2608% 20,876 135C0 1.5 8.21  2,54¢ 155000 £.23 f.8 81,014
A A N R 1.88 283 2,978 iS50 0.16 0.%¢ 44,418
14 07/ E9 30,448 13300 2.26 8.87 3,423 155000 .20 2.8 52,595
L CBsIYSE9 36,182 13500 2.68  9.23 3,919 155000 0.23 0.61 58,919
63 CB/2U/ES 4Z,017 135CC 3.1 16.93 3,845 155000 0.27 C.65  €5,%48
02 D9/IL/RY 48,459 1350C 3.89 L35 4,308 155060 0.31 0.68 71,448
197 (S/:i8/8S  ER.BI7T 0 138%C0 431 31.55 4,805 155000 6.3 ¢ 78,140
Qi3 lUALL/B9 63,206 33500 4.68 11.84 5,357 175000 2.36  0.74  85,1i5
225 1U/16/8S 0 718G 13500 5.3 12.12 5,906 17503C .41 0.77 92,313
233 U/30/89 0 80,650 13500 5.97 :2.38 6,514 175000 0.46 0.81 99,915
253 1i/13/89 90,439 13500 6.70 12.63 7,160 175000 0.52 0.8¢ 107,739
67 1l/Z1/89 0 0,979 13500 7.48 32.87 7,846 175000 0.58 0.87 115,846
280 1711789 107,365 27900 3.98 26.38 4,071 175000 0.61 0.9 120,57
295 12/25/89 112,008 27000 439 31.08 3,636 175000 0.65 0.91 124,652
309 0l1/08/9C 116,788 27000 4.33 &7.89 2,439 175000 0.67 0.92 127,38
323 T1/22/9C 120,650 27000 4.47 47.37 2,547 175000 0.9 0.93 129,999
337 02:.05/9C 124,607 27000 4.62 46.86 2,659 175000 0.7: 0.9¢ 132,726
Ly 02/19/9C 129,754 27000 4.81 36.50 3,555 175000 0.7¢ 0.95 136,259
365 03/C5/9C 136,178 27000 5.04 29.88 4,558 175000 0.78  0.97 140,625
379 037/16/50 145,560 27000 5.36 21.57 6,729 175000 0.3 0.99 146,646
393 04/C2/9C 156,991 27000 5.81 16.44 9,549 175000 0.90 1.02 154,408
407 T4/16/90 170,743 27000 6.32 14.70 11,612 175000 0.98 1.05 163,190
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Steelhead grow h/f ood

Page 2
2 Year Julture Progras for Steelhead al Cascace Sprirngs
et TLULTheh of Growth
4 DpY 2
PRI el AVE . NO. FEED £Le
TNIING O THIIND 2 TEME RIS LENGTH FISH RIOYASS  CONV.  REQ.  FE2
St SaTE ND. FiS<  MORT.  {F} LK. (W) /8. {18S.) RATE  (185.} /hev
685 TII4/9Y 264,378 0.1% 36.0 38.0 172.0 9.5 27,935 1.3 1,028 £.3
659 {2/18/8: 263,582 £.3% 7.0 380 1738 9.2 28,626 1.95 1,349 ° .3
73 120879 262,985 0.1% 38.0 38.0 175.4 8.9 29,483 1.98 1,692 0.4
667 £3/16/91 262,388 C.:S 40.0 38.0 177.9 g.6 30,673 2.00 2,319 (.6
MUY VA VAN 261,791 0,38 42.0  38.0 180.9 8.1 32,220 2.03 3,132 0.7
7.5 ST 261,196 (.18 $3.0 38.0 184.3 1.7 33,985 2.C5 3,619 0.8
729 i Rl TN 52,897 L8 45.0 38.0 188.3 7.2 36,164 2.08  ¢,522 0.0
743 (A TPETAN 240,000 90.:5 ¢5.C 38.0 192.3 ¢.8 38,431 2.:0 4,763 ¢.9
sowate spon it Re ) = 38,431
.. .'::: '_-:‘ JooBC ) = ¢4.808 AVERAGE CONVERSION = 1.6




Steelhead

flow/space

sete” Foow 277 Space Ceguivesents for a Single Run nf Cleelheac
as (asCéde Spritgs (uSitg ¥ V.U /Yuch ¢f Growtt)

TUOIN TeD TLoDAING MEXIWY WATTR P00 ARD SPACT RECUIQEMENTS:
CIIING WETER = £.820 G2 100 ¢fs; used from May Ist tc December st
IVER WTI0 LG RTe 15 ede; geed fron Decesber ict t¢ May lst)
ResEakY SFAZE = 42,000 (.57
v s eeeees wF7ER FLOK REQMT'S-ommemmm mmeceeee RACEWAY REQMT'S
ACTUR, ALLCw- ATTUAL ALLOw-
SERI0D  PERIMD T0TAL WATER »CTUAL  ABLE cLow RACEMAY  ACTUAL ABLE
ENIING INDING BIOMASS oW LBS./ LBS./ REQ'D SPACE 18S./ LBS./
TAY et f.88.) 66D 32 T L | {ePM)  usEd CUFTLTUFT.
rrLEe 16 5¢< 0.28 7.12 20 10909 0.0 02
28 TTriTee 1% 0 6.39 7.:2 8 26000 0.02 Nzl
& 1%,29s88 49 500 e.ed 7.73 kH 16652 505 0.¢%
X IS ) 500 2.72 8.23 44 00 Le 8.2
RN X M 47 €0l 0.44 B.¢5 62 NAded §.08 0.2
R F S Fd L 408 e 2.2 9.3 46 12000 .26 0.32
18 TreeES 76¢ 500 1.83 §.%7 8% Netits 2.3 0.3¢
€3 Terlisse 925 ) 165 11.47 82 R4 0.0s £.37
LRl es ] £l 2.26 .:.e8 §4 pRDIS v.0y 6.3¢
IO R e L2 Cu3 2.73 2.3 il 10002 .08 .42
Wl T3/L8/8% 1,624 $6C 3.25 12.76 2? 16CC0 .16 C.&8
it wIvele9 e Lot 3,82 13.26 348 100C0 0.19 0.47
N 353 2,23 530 4.86 13.7¢ 162 1000 0.22 2.5
8- O Rchon L 2,562 530 5.1 4.2 162 19000 9.26 0.%2
L DS 3 2,968 5¢C 5.94 14.6%8 202 13000 0.30 0.5
i1 1127189 2,390 500 £.78 :5.C7 225 0000 236 057
oS dLurEs 3,848 1380 2.76 ::.28 T 1000C 0.36 0.5
239 17728789 2,478 1350 2.87 37.08 105 10000 0.39 0.60
28 LLeRrel 4,632 1350 2.99 57.% 70 10000 0.4C 0.61
67 01/22/9%0 4,:50 1350 3.:0 57.:0 73 10000 0.42 0.62
rd DU ¥ I ¥ LT ¢,352 135¢ 3.22 56.66 77 10000 0.44 0.63
c9%  p2sis/e0 &,564 129 328 24.%¢ 303 10000 .46 D64
N KL A §,831 1380 3.5 36.20 233 Hy 7Y .48 0.65
WIOO93NI890 5,20 1380 3.86 26.1 199 30000 0.52 0.¢7
R Yior Y A1 £, 706 1358 4.23 19.9¢ 286 10006 0.57 0.¢9
B Gie/50 6,293 1350 4.66 17.89 352 1000C 0.63 0.721
36 0&/20/9C 7,639 1350 5.21 13.92 SCe 10000 0.70 0.4
376 037:4/90 7.84) 40030 1.96 14.23 %1 30000 0.26 0.77
383 08/28/9¢ 8,70: 8000 2.18 14,54 598 30000 0.29 0.79
427 /11790 9,620 4000 2.41 14:85 €48 30000 0.32 0.82
82 (6/25/9¢C 10,600 400C 2.65 5.4 700 30000 0.35 0.8%
438 £7/09/6C 11,643 4000 2.91 15.43 755 30000 0.39 0.88
¢ 07/23/9¢ 12,750 4000 3.19 315.72¢ 812 30005 ¢.42 0.9
G 0B/05088 13,828 4000 3.46 18.21 759 30900 0.46 0.93
&7 08/20/97 14,968 4000 3.7¢ 18.46 810 30000 0.5¢ ¢€.9%
[ Y & FE 26,158 £200 4 04 :8.7: fod 20000 0.%¢ 0.68
853 LIn2/90 17,412 4000 £.35 18.95 939 30000 .56 .00
Y 9l 18,728 1344 4.68 19.19 $76 30000 262 .G
L A [ it,:0% 400C £.03 15.42 .,038 30000 c.67 .0
ter 1102880 21,582 4500 5.29 19 46t 1,097 Klleeld 0.7; 13
LT S K 23,093 0 .7¢ 19.86 1,168 35002 0.77 1.0
RSO YL 24,825 N0 6..6 20.07 1,227 30000 0.62 1.13

A-10

19,979
3,80

ey

20,753



Steelhead

azter Flow :nd Space Requivements far 5 Cingle Pus of Steelnead
5% fescefe Sorimes fusitg I8 TUL/inch of Growtt)

IV TeD TGN .-z.nv'- AATER CLIN AND SPATT PLOUIREMENTS:

COIINT RETIR = L5200 6o (30 c“s; ueed ‘roe May ist to December Ist)
1,73 e7ER s o.750 GPM (38 ¢fo: sed from Dececher Ist ‘5 Y&y ist)
Faliuey SEACE = 40,000 CULFT.
YL IS eeemen NAETER FLOU REOMY'Geccomocn cnmcveene RACEJRY REANT'Gmemmmvenne
ACTUAL ALLOR- alTuAL ALLOW-

INGING  BlOmASS  FLOM LBS./ LBS./ REC'D  SPACE LBS.7 1BS./ CU.FT.

PERICD  PIRITD TGUAL «AER ACTUAL ABLE FLON RACEWAY  ACTUAL ABLE SCTAL
NIING
v SATE frae d USED T B ] (6PM)  USED CUFT. fUFT.  REQTH

dS L0/t 25,85 £450 473 4.8 25 3eLe tes .5 .27
£03 L2890 2¢,381 $450 £.98 48.29 566 30000 .es .l 22,7:2
OV V& N {38 3 K £4%) 498 7237 357 300 L.of 1.7 3,088
L300 L1729 Q7,40 F134 5.07 75.0: 365 30000 .91 l.le 23,lae
643 "‘34'9 27.93% S400 S.17 74.6b KY LR 1 .93 L9 23,812
£83 0 D2/TESY 0 8,408 $4 5.30 57.98 9% 3000 v.95 1.0 23,%40
73 53,34/9‘ 29,422 5400 5.86 47.37 & ids t.98 1.1 26.5%8
I 58 75 DR Y K 5420 5.66 34.00 M2 WD ey S X S S K
PROSEA S DA Y ¥ sl .97 25,17 1,2 vl 1.7 125 25,84
ISR FAE S AT 3 1 6.23 22.93 1,482 3L PUDEI s A ALY
TS UEA29091 0 26,1848 €400 £.70 17.68  2,0¢6 30000 1.2 1.0 27,872
RN AKTEN 8.8z e 7.32 17.87 2,05t DOOD T8 1.3 29,003



Di scharge - Klickitat

Tetireteld PR¥oof Drilytats Senerateclailyfor
i Species Pregransec at (ascade Springs

2] POLLUTANTS SENERATED IN FPM 1332
PERIZT  PER'SY  FED ALL  GPM e RECEIVING
ENDING INDING SPECIES  wuTER TOTAL SETILED WATER
ey MTE (LBS.)  A(LTVAL  AMMONIA  NH3 NITRATE PHCSPHATE SOLIDS  B.0.D. (LFS)
. 0601769 3¢ 18,000 0.05 0.c001 £.13 5.0 0.¢¢6 9.53
i8 0 0/15/89 368 18,000 0.6 0.63C1 £.16 0.81 £.sg 0.62
<9 T6725/8% 6. 18,000 3.67  0.00C) 0.19 0.81 0.¢4 9.73
8 (07/.2/8§ 535 18,000 0.08 (.0001 0.22 0.0: 0.7¢ 0.8
] IOFFIN-1) 6:6 18,000 0.09 0.000) 0.2% 0.01 0.85 0.97
7. 08/:07€9 689 18,000 0.10 0.0002 0.28 0.02 0.9¢6 1.08
gL TR/24/89 728 18,000 0.11 0.0002 0.29 0.02 2.0 1.14
5 0%/C7/89 814 18,00C 0.12 0.0002 £.33 0.02 1.13 1.28
3 09/21/89 937 18,000 0.13  0.6002 0.27 0.C2 1.2 1.43
122 16/08/8% 1,00¢ 18,08 0.:6 D.0002 0.4! £.32 1.4 1.58
AL 31 P/ I 2.45 2.63 1.5 1.7
188 11/02:89 1,225 18,00 .16 €.0002 G.¢9 0.C3 1.7¢ 1.93
10 TiyrgsRs L. 18,500 8,20 0.6003 .84 0.93 1.87 2.12
182 11730789 1,476 18,000 ¢.2 0.0003 0.%9 0.93 2.0% .32
29 12714789 908 33,750 0.07 £.0001 0.20 0.C1 0.67 0.7¢
2.1 12728785 gio 33,750 0.06 0.000] 0.18 0.01 0.60 0.68
et LSt 85 33,759 0.4 0.0C01 0.3 0.91 0.4 0.7
238 (e §7¢ 33,750 0.05 0.00C1 0.1 0.01 0.43 0.49
283 2Rt €22 23,750 £.05 0.0001 0.13 0.0} 0.45 0.51
267 C2/22/9C 795 33,750 0.06 0.0001 0.1 0.01 0.59 0.67
<o) 037087950 1,015 35,18 0.08 0.00C1 v.2! 0.01 0.72 0.82
255 03722/5% 1,87 35,100 0.12 0.00C2 .31 ¢.c2 1.08 1.22
3¢9 Das08/90 2,028 25,10 9.5 0.0002 0.42 0.92 1.4 1.64
323 0e/19/9¢ 2,405 35,100 0.18 €.0003 0.50 0.03 1. 1.94
337 050/99 535 18,000 0.08 0.6001 0.22 0.01 0.77 0.87
L L817)% 62! 18,000 0.9 0.0001 0.25 0.¢1 0.86 0.98
s 383/ 334 38,000 0.05 0.0001 0.13 0.01 0.46 0.53
W9 LESL/90 29¢ 18,005 9.06 0.0001 0.16 0.01 0.55 0.62
3¢ 06778/%90 &61 18,000 0.07 0.0001 0.19 0.01 0.64 0.73
&7 C77:2/9¢ 935 18,000 0.08 0.0001 0.22 0.01 0.7¢4 0.84

1t Tee 2or of pollutents In the ciscahrge water is illustrated in the teble.
vaciie clearing wii!significantly reduce the level of settleable solids

"
2vs .00,

A-12
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SITE INVESTIGATION REPORT,
R. W. BECK AND ASSOCIATES



WV-1715-EA1-AX Sept enber 14, 1989
3023

Tom Clune

Seni or Project Minager

Yakima Proj ect

Fish And WIldlife D vision
Bonneville Power Adm nistration
sunfair Professional Building
103 s. Third Street

P.0. Box 2685

Yakima, WAshi ngton 98907

Dear Tom

Subj ect : Klickitat Sal non and steeelhead
Hat chery Prelimnary Design
Site |nvestigati on Report

Included in this letter report are results to several nonths
of field investigations and neasurenents. Through the course of
approxi mately one year, starting in August of 1988 R.W. Beck
personnel have visited the proposed area for the Klickitat Hatchery
In the canyon of the Klickitat River near Cascade Spring. W began
our work where the Waster Plan stopped. W set out to acconplish
the prelimnary site selection and s foOr the proposed hatcher
and we are approaching the conpletion of this task at the end o
Cct ober, 1989.

This letter will recap the history and results of the
follow ng investigations:

1.  WDF Hatchery Co-operation Feasibility Review.
2. Property Line Boundary Review.

3. Topographic Site Survey.

4. \Water Quality and Quantity Analysis and Review.
5. Measurenment of Cascade Spring VWater Flow.



6. | ndi an Ford Spring Water Fl ow Measurement/Later tO
be replaced with Kidder Spring water flow
measur enment .

7. R ver Flood Stage Elevation Analysis.

Upon the second trip to the proposed site we discovered
another large Spring upriver fromthe Cascade Spring. This Spring
has been naned Kidder Spring and is currently ear-narked for about
one third of the overall hatchery water demand. As was referenced
in our letter dated April 21, 1989 we discussed the reasoning
behind investigating the site we called "Midway Bar®™. The ot her
proposed sites at Wiite Creek and Indian Ford are nore restrictive
In space than the "Midaway Bar" site and don't afford the
conveni ence of the water supply from Ki dder and Cascade Spri ngs.
W still do not see any "fatal flaws" with this site and we are
Proceed|ng wth the prelimnary design of the Klickitat Hatchery

ocated at the "M dway Bar" site.

The potential for a co-operation plan with the WDF at their
al ready established station on the Klickitat was considered as a
gosslble means to provide for the required fish production goals.
he idea entertained, was to utilize space at the Klickitat Sal non
Hatchery at the sane tinme that WDF was occupying the facility.
This was thought to be possible because the Klickitat Sal non
Hat chery was not at full capacity. However, when R. W. Beck and
Associ ates researched the capacity of the station with the help of
Bill Hopley of the WDF,we ascertained that the station was indeed
at full capacity. The WDF policy concerning this co-operation idea
was positive, however not possible because the station is
continuing to operate at full capacity as planned for the |ong run.
For this reason we requested a letter fromBill Hopley officially
addressing this idea. This letter is attached forreference.

Initially we planned to do a property line description, survey
and monument pl acenment for the proposed hatchery site. Once the
prelimnary design began, your BPA office of Lands and Acquisition
was engaged to do this task in-house. The results of this
i nvestigation are that the hatchery site ﬁroper, and Kidder Spring
l'ie on Chanpi on Tinber Conmpany |and and that Cascade Spring exists
on Tribal |ands.

We also stated that the prelimnary site elevations gathered
earI% In our investigations would allow for gravity flow of water
to the Mdway Bar site fromthe springs. This can be acconplished
t hrough gravity pipelines starting at the Spring sources and
flowng toward the hatchery. W now feel confortable that gravity
flow can be provided to the hatchery and its head boxes and supply
mani fol ds by gravity pipelines as can be seen in the site plan and
schematic profile attached. The Klickitat River water supply
systemw || be nore economcal to punp than to construct a gravity
pi peline the approximately 3500 feet upstreamrequired for a



gravity feed to the hatchery. During the final phases of design
the final elevations and grades between the Spring and River water
supplies and the Hatchery nust be refined one step further to
provi de topographic resolution sufficient for construction. The
M dway Bar was the only site surveyed for topography because of the
di scounting of the Wite Creek and Indian Ford sites. Attached is
the topographic survey to the nearest 5 feet for the Mdway Bar
site and the two spring water sources.

W neasured the Spring flows of Cascade and Kidder Springs
tw ce through the course of our investigations. The first
measur ement was on April 3rd,1989 and the second measurenment was
on August 22nd, 1989. Both Springs were measured u3|n? the dye
I njection flow nmeasurenent technique discussed in the letter of
April 3, 1989. The results are asfoll ows:

April 3 2 August 22 Average
Cascade Spring 24 CFS 21 CFS 22.5 CFS
Ki dder Spring 17 CFS 13 CFs 15 CFS

We feel that sufficient information concerning flow quantity from
both Springs has been gathered to date and that this information
Is a conservative figure to base the prelimnary design upon. The
true quantity of water that is actually delivered to the facility
wi ||l not be known until the Spring Diversions are in-place and
functioning. Both springs are constant in flow rates as neasured
five nonths apart and for the most part the tenperatures are close
to stable. However there is a slight variation in tenperature
which is critical for the fish programming at this station. The
cool tenperatures can work for us as Harry senn has programed
around these small fluctuations. |If there is a difference in the
t enperatures between what was neasured and what is actually
delivered to the hatchery in the future then there will have to be
an adjustment to the progranmng that allows for the variation.The
attached plot of dates and tenperatures for the three water sources
for the Klickitat station is a culmnation of what we know to date
about them Al so attached is the hatcherg flow requirements for
a one year cycle in graphic and tabular fornat. his data was
provi ded by Harry Senn.

Al so attached in a nenorandum format to the file is our
anal ysis of the flood flows and associ ated cal cul ations of flood
el evations.  The approximate elevation of the finished site is
above el evation 1175.0 feet MSL at the upstreamend of the site and -
above 1168.0 feet MSL at the downstreamendof the site. Likew se
the flood el evations that result fromthe 100 year flood event,
plus a factor of safety of approximately four times this flow,
di splay elevations ten feet higher than the original water surface
at normal flows. The flood el evations are approximately 1172.0 feet
MSL at the upstreamend of the site and 1163.0 feet MSL at the
downstream end of the site. Pl ease see attached neno and
cal cul ations.
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X Dat a SPR CH NOOK 0 STEELHEAD 1 DE STEELHEAD 2 DE STEELHEAD

0.5 8

FEB 0.5 0.45 8

MAR

APR 0.45 it

MAY

JUN

JUL

AUG

SEP

oCT

NOV

DEC 0.5



STATE OF WASHINGTON

DEPARTMENT OF FISHERIES
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JUN 1 3 1989

Rw PECK 204e, ace. .
Sanite dagm

June 12, 1989

Mr. Jay Kidder

F'ro ject Manager

R. W. Beck and Associates

2121 Fourth Avenue, Suite 600
Seattle, Washington 95121-2317

Dear Jav:

SUBJ: KLICKITAT RIVER SAIMON AND STEEIHEAD HATCHERY
EXISTING FACIL1ITY REVIEW

Your letter of April 20. 1939 requests confirmation of Lhe rfact that no
extra wateyr or space is available for incubation or rearing at the
Washington Department of Fisheries Klickitat statiou that could be
vtilized for a portion of the production prograrn: for the Klickitat tribal
stataion.

We concur 1n general with vour assessment. The water and pond usxe
schedule for Klickitat was reviewed and, with one exception. there is no
opportunity for additional rearing. The exception is Wonder Spr ings pond
which 1s vacant between August and January. This time period normally
dues not offer any particular advantage for added production. The re might
be some sensible role, such as temperature advantage, that would
complement the YKPP on an interim basis but no such role has bheen
identified in the program.

There might also be a moderate level of hatching capacity il newlv-~hatched
frv were ponded elsewhere. I doubt the benefits would be wort h the added
operational complexity.

In summary. although there might be minor opportunity for interim use of
Klickitat Hatchery. there 1is no opportunity to achieve increased
production at Klickitat Hatchery.
Please feel free to call if additiomnal questions should arise.
Sincerely,
l,)/(g -
Bill Hopley, Asst. Chief
Assessment & Deve 1 oprent

BH:fw B-10



The water flow measurenents perforned by the u. s. Fish and
Wl dlife Biologists fromthe Vancouver Assistance office are not
published within this report because the IFIM study is currentl
ongoing. This information will hopefully be ready when the fina
draft of the prelimnary design reportis finished and will be
i ncluded at that tine. The previously nentioned flood flow
el evations are based on a standard hydrol ogi c method of statistica
anal ysis and provide a rough envel ope of elevations to not set
structures or facilities bel ow. Fromthis elevation and above,
flood events of 100 year duration should not occur. Some fill wll
need to be placed along the outward and downstream portion of the
site and revetment of riprap will need to be placed al ong the
upstream face of the site for protection from high flow events.
The areas of fill and riprap are shown on the attached site plan.

The outcome of all this field work and data collection is that
the Mdway Barsite for the Klickitat Sal non and Steel head Hatchery
Is a good choice for the facility. To date there are no "fatal -
flaws" with the site and its potential to provide for the proposed
fish production programthat is to be grown there. |If there is any
one problemw th the devel opnment of the Midway Bar site, it is the
affects that wll be caused to the Springs and the Site by
construction of the buildings and the water suppky structures.
Qherwise, the site developnment will require a noderate to high
| evel of difficulty during construction of the water suEplﬁ system
and a noderate |level of difficulty for construction of the hatchery
facilities proper. The site is 40 mles remte from Gol dendal e and
this may cause some inconvenience Wth certain phases of
constructi on.

If you perceive any problens or have requests and questions
pl ease feel to call.

Sincerely,
R.W. Reck and Associates

%z

Jay S. Kidder
Proj ect Manager
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WV-1715-EA1-AX August 1, 1989
3102
MEMORANDUM

TO: Lowell Warre—._’Pr;g_e_gJﬁamger- PARTIVER. [ A) C AR GE
FROM: Paul Tappel

SUBJECT:  Klickitat River Salmon and Steelhead Hatchery
Flood Flow Analysis

INTRODUCTION

A Log-Pearson Type 111 distribution was done to analyze flood flows
In the Klickitat River, and estimate the 100-year flood to be used during
design of the hatchery. Flood flow data for the Klickitat River were obtained
for years 1910-1979 for USGS Gauge No. 14110000, Klickitat River near Glenwood,
Washington. This gauge is about 10 miles upstream from the proposed hatchery
site, and there are no large tributaries entering the Klickitat River between
the gauge and the hatchery site. Therefore, the Log-Pearson Type | || analysis
presented below should provide reliable estimates for flood flows at the
hatchery site.

DATA AND CALCULATIONS

Calculations were done as suggested In the following reference:

Linsley, R. K., M. A_ Kohler, and J. L. H. Paulhus. 1975. Hydrology
for Engineers. McGraw-Hi1l1 Book Company. New York, New York.

The maximum annual flood flow observed In the Kiickitat River, from
1910 to 1979, is shown In Table 1 along with calculations related to the Log-
Pearson Type 111 analysis.

The Log-Pearson Type I1I analysis generated the following predic-
tions of flood flows for the hatchery site:

100-year flood = 7,900 cfs
SO-year flood = 7,200 cfs
10-year flood = 5,400 cfs
2-year flood = 3,200 cfs

B-19




TABLE 1: PEAK ANNUAL DISCHMARGE DATA AND FLOOD-PROBABILITY ANALYSIS FOR
USGS GAGE WUMBER 14110000, KLICKITAT RIVER NEAR GLENWOOD

VATER [PEAK DISCHARGE PLOTTING LOG(CFS)- LOGCCFS)- |LOGCCFS)-
YEAR IN CFS ORDER M |POSITION |LOG(CFS) | LOG(X) |LOG(X)SQ |LOG(X)CU
1910 6250 4 17.50 3.796 0.296 0.088 0.026
1911 2910 43 1.63 3.464 | -0.036 0.001 | -0.000
1912 2790 48 1.46 3.446 | -0.054 0.003 | -0.000
1913 3310 30 2.33 3.520 0.020 0.000 0.000
1916 2890 44 1.59 3.461 | -0.039 0.001 | -0.000
1915 2200 58 1.21 3.3:2 | -0.157 0.025 | -0.004
1916 4620 13 5.38 3.665 0.165 0.027 0.004
1917 3300 31 2.26 3.519 0.019 0.000 0.000
1918 6200 s 14.00 3.792 0.293 0.086 0.025
1919 4600 1% 5.00 3.663 0.163 0.027 0.004
1920 1840 63 1.11 3.265 | -0.235 0.055 | -0.013
1921 3770 21 3.33 3.576 0.077 0.006 0.000
1922 3420 27 2.59 3.53% 0.034 0.001 0.000
1923 3160 37 1.89 3.500 0.000 0.000 0.000
1924 2230 57 1.23 3.348 | -0.15% 0.023 | -0.003
1925 3030 4 1.7 3.481 | -0.018 0.000 | -0.000
1926 1750 64 1.09 3.243 | -0.257 0.066 | -0.017
1927 4490 15 £.87 3.652 0.153 0.023 0.00%
1928 3100 s 1.84 3.491 | -0.008 0.000 | -0.000
1929 2560 51 1.37 3.408 | -0.091 0.008 { -0.00%
1930 1520 67 1.04 3.182 | -0.318 0.101 { -0.032
1931 2200 59 1.19 3.3%42 | -o.157 0.025 | -0.004
1932 2700 49 1.43 3.431 | -0.068 0.005 { -0.000 |
1933 3950 19 3.68 3.597 0.097 0.009 0.001 |
1934 9870 1 70.00 3.99% 0.495 0.245 0.121
1935 2630 50 1.40 3.428 | -0.0m 0.005 | -0.000 |
1935 3070 39 1.79 3.487 | -0.012 0.000 { -0.000 |
1937 2390 73 1.30 3.378 | -0.121 0.015 | -0.002
1938 3960 18 3.89 3.508 0.098 0.010 0.001
1939 2140 60 1.17 3.330 | -0.169 0.029 | -0.005
1940 2040 62 1.13 3.310 | -0.1% 0.036 | -0.007
1941 1540 66 1.06 3.188 | -0.312 0.097 | -0.030
1942 2050 61 1.15 3.312 | -0.188 0.035 | -0.007
1943 3280 33 2.12 3.516 0.016 0.000 0.000
1944 1220 68 1.03 3.086 | -0.413 0.171 | -0.0m
194S 2380 S 1.27 3.377 | -0.123 0.015 | -0.002
1946 3210 3% 1.9 3.507 0.007 0.000 0.000
1%7 3970 17 4,42 3.599 0.099 0.010 0.001
1948 4710 1 6.36 3.673 0.173 0.030 0.005
1949 4710 12 5.83 3.673 0.173 0.030 0.00S
1950 3410 28 2.50 3.533 0.033 0.001 0.000
1951 3830 20 3.50 3.583 0.084 0.007 0.001
1952 2810 46 1.52 3.469 | -0.051 0.003 | -0.000
1953 45 1.56 3.452 | -0.048 0.002 | -0.000
1954 3380 2 2.41 3.529 0.029 0.001 0.000
1955 3500 26 2.69 3.544 0.044 0.002 0.000
1956 4920 7 10.00 3.692 0.192 0.037 0.007
1958 3700 3 3.04 3.568 0.069 0.005 0.000
1959 2230 56 1.25 3.3%8 | -0.151 0.023 | -0.003
1960 2800 47 1.49 3.447 | -0.052 0.003 | -0.000
1961 3060 40 1.75 3.486 | -0.01% 0.000 | -0.000
1962 2410 s3 1.32 3.382 | -0.118 0.01¢ | -0.002
1963 $110 6 11.67 3.708 0.209 0.04¢4 0.009
1964 2430 52 1.35 3.388 | -0.1% 0.013 | -0.001
1965 42 1.67 3.480 | -0.020 0.000 | -0.000
1966 3540 5 2.80 3.549 0.049 0.002 0.000
1967 3280 32 2.19 3.516 0.016 0.000 0.000
1968 3590 26 2.92 3.555 0.055 0.003 0.000
1969 3260 35 2.00 3.513 0.014 0.000 0.000
1970 3260 % 2.06 3.513 0.0% 0.000 0.000
11 74] 4010 1% 4.38 3.603 0.104 0.011 0.001
1972 4870 8 8.75 3.688 0.1 0.035 0.007
1973 370 22 3.18 3.576 0.077 |  ©.006 0.000
1974 7600 2 35.00 3.881 0.381 0.14S 0.055
1975 9 7.78 3.681 0.182 0.033 0.006
1976 6550 3 23.33 3.816 0.317 0.100 0.032
077 a3s & 1.01 2.922| -o.578 0.33% | -0.193
1978 4800 10 7.00 3.681 0.182 0.033 0.006
1979 1650 &S 1.08 3.217| -0.282 0.080 | -0.022
SUMS: 261473 2.247  -0.097
MEAN: 3.500
$TD DEV: 0.182
SKEW COEF: -0.245
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Memo to: Lowell Warren -2- August 1, 1989

DISCUSSION AND SUMMARY

Klickitat River data (Table 1) were plotted on log-normal paper to
relate river flow data to the Log-Pearson Type ||| analysis (Figure 1). There
was an excellent correlation between the flow data and the Log-Pearson Type |||
curve (Figure 10).

The predicted 100-year flow of 7,900 c¢fs would be reasonable for
hatchery design if there were no flood flow data existing which exceeded this
amount. However, a peak flow of 9,870 c¢fs was repotted for Water Year 1934
(Table 1) and this data point was substantially higher than predicted by the
Log-Pearson Type ||| analysis (Figure 1).

It 1s recommended that a flood flow of 10,000 c¢fs be used for
design of the Klickitat Hatchery. This flow Is larger than the 100-year flood
predicted by the Log-Pearson Type ||| analysis, and is also slightly larger
than the maximum recorded flood during a 70-year perifod of record for the
Klickitat River.

fuld T

Paul Jappel
Civil Engineer

cc: Jay Kidder
(L7508C)
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WV-1715-EA1-AX August 1, 1989

3102

MEMORANDUM
T0: Lowell Harrenw PABETIVER. (A C AR GE
FROM: Paul Tappel

SUBJECT: Klickitat River Salmon and Steelhead Hatchery
Flood Flow Analysis

INTRODUCTION

A Log-Pearson Type Illdistribution was done to analyze flood flows
In the Klickitat River, and estimate the 100-year flood to be used during
design of the hatchery. Flood flow data for the Klickitat River were obtaf ned
for years 1910-1979 for USGS Gauge No. 14110000, Klickitat River near Glenwood,
Washington. This gauge is about 10 miles upstream from the proposed hatchery
site, and there are no large tributaries entering the Klickitat River between
the gauge and the hatchery site. Therefore, the Log-Pearson Type Illanalysis
presented below should provide reliable estimates for flood flows at the
hatchery site.

DATA AND _CALCULATIONS

Calculations were done as suggested In the following reference:

Linsley, R. K., M. A_ Kohler, and J. L. H. Paulhus. 1975. Hydrology
for Engineers. McGraw-Hill Rook Company, New York, New York.

The maximum annual flood flow observed In the Klickttat River, from
1910 to 1979, is shown In Table 1 along with calculations related to the Log-
Pearson Type IIl analysis.

The Log-Pearson Type lll analysis generated the following predic-
tions of flood flows for the hatchery site:

100-year flood = 7,900 cfs
SO-year flood = 7,200 cfs
lo-year flood = 5,400 cfs
2-year flood = 3,200 cfs

Cc-10



PEAK ANNUAL DISCHARGE DATA AND FLOOD-PROBABILITY ANALYSIS FOR
USGS GAGE NUMBER 14110000, KLICKITATRIVER NEAR GLENWOOD

TABLE 1:

:a) 39388248045 888a 4 8aNdRanENatataasanataaateatsananyaaaRnnaETaRaTInEY
WM 0¢m0¢¢0000wo00m¢¢0¢wﬁﬁwoom¢004wmwo0000000000000000000000000000000000¢m
mw 8588555835885808308855885882528358852828855883888088542888888:83¢ CEEEEE
WM 000000000000000000000000000000000000000000000000000000000000000000000m
PR TR R PR TR et B P O P ML e M e PP I T LR
mm mw¢0¢¢00004000%%%.%@%QﬂOOQ%%&QWQ@O@W000000000000&%%%&00000000000&&%&%m
S REEC RIS BRI EREE AP SR PR IR NP R S R R L EEE R L TR
m 33333333333333333333333333333333333333333333333!333333333!33333333233“
8RB YRANRESE - RABRARELIRE22382RAEY NINRBRAANRTISILILAS 0&9%wunnlmnuoww.
= V.1211&2‘513211116LLLL13N111311112LLLL6$2311220!LLLL11122222‘83578171"
8 :

ORI RN RN I GRRERTILRARE RS T RALRIUBT NIRRT CNRRILRAITNRATIRORINAIRR2°YN>"S2S

IN CFS

WATER |PEAK DISCHARGE PLOTTING
ORDER N

YEAR

LA X I R X T Y Y Py Y Ty Y Y Y L P RS YT Y Y R TR Y Y TN

261.473

3.500
0.182

$TD DEV:
SKEW COEF: -0.245
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Memo to: Lowell Warren -2- August 1, 1989

DISCUSSION AND SUMMARY

Kiickitat River data (Table 1) were plotted on log-normal paper to
relate river flow data to the Log-Pearson Type Illanalysis (Figure 1). There
was an excellent correlation between the flow data and the Log-Pearson Type Il
curve (Figure 10).

The predicted 100-year flow of 7,900 cfs would be reasonable for
hatchery design If there were no flood flow data existing which exceeded this
amount. However, a peak flow of 9,870 c¢fs was reported for Water Year 1934
(Table 1) and this data point was substantially higher than predicted by the
Log-Pearson Type Il analysis (Figure 1).

It Is recommended that a flood flow of 10,000 cfs be used for
design of the Klickitat Hatchery. This flow Is larger than the 100-year flood
predicted by the Log-Pearson Type lll analysis, and Is also slightly larger
than the maximum recorded flood during a "10-year period of record for the
Klickitat River.

ful T, 0 ;

Paul Zappel
Civil Engineer

cc: Jay Kidder
(L7508C)

Cc-12
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APPENDIX D

U.S. BUREAU OF RECLAMATION
RAW WATER QUALI TY DATA
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7-d

STOREY RETRIEVAL DATE 89709719 PGM=ALLPARN PAGE? 1
kL1902
46 01 06.0 121 09 21.0 3
CASCADE SPRINGS NR KLICKITAT R AT RM 40

$3039 WASHINGTON KLICKITAT
PACIFIC NORTHWEST 131000
/TYPA/ZAMSNT/SPRING COLUMBIA RIVER BELOW YAKIMA RIVER
1119US8BR 880827 17070106027 0000.340 OFF

0000 FEET DOEPTH 357 METERS ELEVATION

INLTIAL DATE 89706720

INITIAL TIME 1245

MEDIUM WATER
00010 WATER TEMP CENT 7.3
00011 WATER TEMP FAHN 45.18
00025 B3ARDMYRC PRESSURE MM O F MG 138
00076 TURS TRBIOMTR HACH FTU 1.0V
000ys CNOUCTVY FIELD MICROMHO 70 NI TIAL DAYE 89706720
00300 00 MG/L 11.9 INITIAL TINE 1265
00301 0o SATUR PERCENT 101.9 MEDIUM WATER
0033 CO0D LOWLEVEL MG/L 1.0V 01042 COPPER cv, 107 uG/L su
00600 PH sV 1.62 031045  IRON FE,TOT uGsL 10
00405 co2 MG/L 1.8 01051 LEAD PB,T0T uG/L 2K
00610 T ALA CACO3 NG/L 38 01055 MANGNESE MN uG/L 5.0
006440 HCO3 IO N HCO3 MG/L 46 01067 NICKEL NI, TOTAL uG/L 100
00443 CO3 10N co3 NG/L 0 01077 SILVER AGy TOT UG/L .0V
00530 RESIDUE TOT NFLT MG/L 1 01092 2INC IN,TOV uG/L 10U
00556 OIL-GRSE FREON-CR nGsL 1.00V 01105 ALUMINUN AL, TOT uG/L 10
00608 NH3IeNH&~ N DISS NG/L <010V 01147 SELENIUM SE,TOTV uc/L 10V
00612 UN-1I0ONID  NH3-N MG/L «00005$ 46570 CAL HARD CA MG MG/L 284
0061 3 UN-IONID  NH3~-NH3 MG/L «000068 50064 CHLORINE FREE AVL MG/L <01V
00625 TOT KJEL N MG/L <030 70301 0ISS SOL SUN MG/L 1S
00631 NU2GNO3 N-DISS NG/L o2 71875  H2S MG/L 01U
00665 PHOS-T0T MG/sL P <086 71300 MERCURY  HG,TOTAL uc/L 2V
00671 PHOS-DIS  ORTHO MG/L P <037 73006 NIT ¢ AR GAS SATR T sar 100.0
00913 CALCIUM CA,DISS NG/L 5.8 14041 WQF SAMPLE UPDATED 8909146
00925 MGNSIUM  MG,0ISS MG/L 3.3
00930 SODIUM  NA,DISS NG/L 3.68
40931 SODIUM  AD3BTIUON  RATIO .3
00935 PTISSIUM KyOILSS MG/L 1.96
00940 CHLORIDE TOTAL NG/L ot
00346 SULFATE $04-0D1SS MG/ZL ¢ o5
00950 FLUURIODE  F,0ISS NG/L 10K
00955 SILICA  OISOLVED NG/L 38.7
01002 ARSENIC  AS,TUT yG/L sy
01007 BARIUM 8A,TOT uG/L su
01027 CADMIUM  CD, 70T uG/L SV

01034 CHROMIUM CR,TOT uG/L 2V



STORET RETRIEVAL DATE 89/09/19 PGH=ALLPARN PAGE: 3
KLI908
46 01 42.0 121 09 50.0 4
KIDOER SPRINGS NR KLICKITAT R AT RM 41

53039 WASHINGTON KLICKITAY

PACIFIC NORTHWEST 131000
/ZTYPA/ZAMBNTY/SPRING COLUMBIA RIVER BELOW YAKIMA RIVER

1119USBR 890701 17070106

0000 FEET DEPTH

INITEAL OATE 82706720
INITIAL TIME 1135
MEDIUM WATER
00010 WATER TEMP CENT 1.3
00011 WATER TENP FAHN 45.18
00025 BAROMIRC PRESSURE MM O F HG 139
00076  TURS TRIIOMTR HACM FTU 1.0U
00094 CNDUCTVY FIELD HICROMHO 12 "INITIAL DATE 89/06/20
00300 00 MC/L 11.8 o TIME N
3333; C§° SATUR PERCENT 100.9 01042 COPPER cu, 07 ua | su
0 LOWLEVEL MG/L 1.0U
00400 oy U 1,03 01045  [RON FE »TOT ucl | 40
00610 T ALK CACO3 MG /L 36 01055 MANGNESE MN uG/L 5.0y
© 00530 RESIDUE  TOT NFLT  MG/L v 01092 INC IN.TOT A 10u
! 01108 ALUMINUM AL, TOT uG/L 15
v 00556 OIL-GRSE FREON-CR NG/L 1.00U
00508 NH3eNH&=- N DISS HG/L 010U 01147 SELENIUM SE,TOT UG/L 10U
00612 UN-ION2D  NH3=N MG/L .00001$ 46570 CAL MARD  CA M6 MG/L 27s
00619 UN-JONID  NH3-Nh3 MG/L .00002s 50064 CHLORINE FREE AVL MG/L -01v
V0625 T O T KJEL N MG/L 020 70301 OISS SOL SUM HG/L 13
00631 NO2ENO) N-0ISS ne/L o 71875  H2s MG/L +01U
00665 PHUS-TOT nG7L P . 060 7117200 MERCURY HG,TOTAL uc/ | «2U
00671 PHOS-0IS ORTHO MG/7L P <038 73006 NIV & AR GAS SATR L SAT 100.0
00315 CALCIUM  CA,DISS NG/L 5.6 74041  WQF SAMPLE UPDATED 390916
00925 MGNSIUM  MG,DISS “G/L 3.2
00930 SODIUM  NA,OISS He/L 3.68
00231 SODIUM  ADSBTION  RATIO .3
00935 PISSIUM Ks01SS MG/L 1.96
00940 CHLORIDE TOTAL ne/L .4
00946 SULFATE  S04=-DISS MG/L ¢ .5
00950 FLUORIDE  F,0ISS MC/L «10K
00955 SILICA ODISOLVED MG/L 35.7
01002 ARSENIC  AS,T07 uc/L su
01007 3ARIUN BA,TOT uG/L sy
01027 CADMIUM  CO,TOT uc/L «SU

01034 CHROMIUM CR,TOT ucrl 2V



APPENDIX E

HATCHERY EQUIPMENT LIST



HATCHERY EQUIPMENT LIST BY FUNCTION

Estimated
Function and Egquipment cost
A. TRANSPORTATION, FISH AND PERSONNEL
1. Fish Plant Truck, 2-1/2 Ton with Fish Tank ....... .. ......... $ 85,000
2. Pickup Truck, 1/2 Ton, QWD .. .. ... e eieeaeaa 12,000
3. Pickup Truck, 1 Ton with Fish Tank, 4RD ....... .. ............ 18,000
4. CB Mobile Units ... .. e e e 240
5. Boat Suitable for Need and Trailer ....coceoiooeaaaan... 4,500
6. Tractor/Hoe, Broom, Loader and MOWEr .. ... ceeeoenncannn- 15,660
7. CB Base Station -cccuonoioiii oo it e e 150
B. CB ANTeNNA s e i e et o 76
SUDTOTAL - o e o e e e e e e e $135,626
B. MAINTENANCE OF GROUNDS - FACILITIES
1. Sludge Pump and 3-Inch-Diameter Hose ...... .. .. ... ... .. ..... 1,944
2. Ladders, Step and Extension ... _ .. .. .. .. ... ... ... . ...... 252
3. PUSH BrOOMS s e e et e oo et e ceeeececeeceaaeaeaaaaaan 15
4. Power Broom for Snow Blowing ...... .. ... .. ... .. .. ... ..... 774
5. Plumbing Snake ... i 200
Subtotal - - e $ 3,185
MAINTENANCE OF GROUNDS = EQUIPMENT
1. Hydraulic Jack, 12 TON oo ieee e 206
2. Battery Charger, 6 and 12 Volts, 10 Amp ... ... ...ooo... 52
3. Booster Cables, 12 Volt x 25 ft long ... ... cooooiooo ..., 41
S € =Y 1 <Y 11 ] o 22
5. AULO Creeper e ieiaiciecacaeaeaaaaaann 23
6. 011 and Gasoline ContalnNersS ... iieiceecceecceaaaaaann 102
7. Funnels (Various SYzeS) .. ... ... . e 16
L]0 0] 0 - 1 1 $ 462
MAINTENANCE OF GROUNDS - GENERAL
1. Woodworking Hand Tools ... ot 499
2. Metalworking Hand Tools ... .o aaaaaan 200
3. Helding Equipment and Clothing ... ... .. oo iioioiaaao.. 200
4. Portable Emergency Generator -.....ocoeeiiiiioioiaia i 550
5. Portable Emergency Lighting ... 66
6. Gas Welder ... iii i e e i e e ceecceecceeaaaaaaaaaan 290
7. Arc Welder ..o e e e iaaaaan 300
- SO0 o Yo NNV A = = 90
9. Drill Press and VisSe ... i 145



HATCHERY EQUIPMENT LIST BY FUNCTION

Estimated
Function and Eqguipment cost
MAINTENANCE OF GROUNDS - GENERAL (cont.)
10. BANA SAW - -« e cocome e e e e e e e e e e e e e e e e $ 145
11, Face Shield oo et 19
12. Metal Vise WIth CENCN - cceeem e e e e e 80
13, TADEE SAW oo e eeee e e e e e e e e e e e e e e e e e e e 400
14. Flammable Storage CabinNet - -« --.ecuocuocumaaoaaaaaaaaaaananx 427
15. Shotgun and GUN SaFe - - ccnocemn e oo ea e eae e 298
16. Small Hand and Power Tool CabinetS/LOCK «----cccmmuuunnnannann 350
17. SAWAUST VACUUM - -« e e m e e me e e m e e m e e e e e e e mee e mmeemmeemn s 187
18. EIeCtric Air COMPreSSOr -« -ecummaaaa e aaaaaamenns 687
19. Portable EIeCtric CIrcle Saw «----ceemmmmaaaaaaaaaaaaaaaas 100
20. RAATAN AIM SAW e e eeceee e e e e e e e eeeeeeaeeeaeeeaaans 480
21. Miter BOX/BAaCK SAW -« ccuuecoee e oeee o e e e e e e 100
22. Hand Truck, 400 Ib. CapaCity -----c-cueermmmmaaa i 9N
23. Bench Grinder, 3/8 HP ... e 150
24. Electric Drill and BitS «-cccucemm oo e e eeeeas 140
25. SORAEr GUN KET = v e ccmmeme e eee e e ee e eeeneemeeenaeaaann 30
26. Heavy Duty Staple GUN Set - e ceieomim o aaas 60
27. POP RIVETL GUN SET e cnmemee e e e e e e e 40
28. HAND SAWS e cc e e e e m e e e e e e e e e 60
29. HACK SAW - m e e e e e e mm e e e e e 8
30. COME-A-LONG =+ - s mmmmem e et et a et 34
31, HANA THUCK - - e cc e e e e e e e e e e e e e e e e eeeeeeeneeeeeeenn 9
Kb R =T o= 1 = =] o 30
33. Wrecking Prybar (Small and Large) ------e-eceeceemmeenmennnnnn 30
34. Cloth and Metal Measuring TapesS -------c-emecmmmamamamaanann. 45
35. Wire and Paint BrUSHES -« ««-sccceemmmnoomeeaaaaaaeeaaaaaanenn 25
36. Tap and D€ SeT - --mmmmmii e 130
37. PoOwer SandersS - ----emm i 150
38. Pipe Threader -----eeeemmmmmm e 170
39. Rubber Mallet ----cn i i e et iieaaamieaaaaaan 10
40. Hammers. Sledges and AXES - c-v-mmmmmmmm e as 150
41. PIckaroon ... e iieieaaaaa 20
42. Bolt CUtter ---- i 20
43. Extension Cord with Trouble Lite .- ... .. .. ... 3
44. Garbage CansS -----cemmmmmm e 132
45. Miscellaneous ------ccmmmmm i i et iiee e e i iiieaa e —1.500
SUDTOtAl ... e $ 8,760



HATCHERY EQUIPMENT LIST BY FUNCTION

Estimated
Function and Eqguipment cost
MAINTENANCE OF GROUNDS - GROUNDS
1. Shovels, Snow and Gardening .. .....ounirirnee . $ 40
2. LAWN MOWEE = GAS o ceee et mammecacas sesesssecnennsssannanann KK
3. Wheelbarrow = Industrial ......iiiin ceetieoeenncasoaanseases 140
4. Garden and Leaf Rake and HOE .ccciiit citeiernenieneencenannnn 30
5. Brush and LIMb TrEMMErS ..o i is creeeenccnoasaaaacssanns 20
6. Garden Hose, Spray Nozzles and Sprinklers ................... 186
SUDTOEAl . oot e eeee $ 147
C. HATCHERY BUILDING - OFFI CE
1. Personal Computer/Printer .. ..o ioiiima e aaeaaaaann 2,500
2. Calculator with Tape .---oormimm . 89
3. DESKS oo oo e 510
SO o 1 T 1 5 312
8. FI1ing Cabinets oo 126
6. Waste BasKeltS . .uccuiiee i it e ieeeceeceaceaceaceaaananann 42
728 1= o 1 1= 200
8. Book Case and CredenzZas - -« cccccco e e o e c e i e i e e e e 275
L I 08 1o Yo < 60
10. Stapler, Tape, Pens, €tC. -ceceemmmmm i 100
SUDEOEAL o ot e $ 4,214
HATCHERY BUILDING - LAB
1. Laboratory StoolS «--eeeeoom i $ 88
2. GlaSSWANE  « e e ce e e e e e e e eeeeaeaeaaeaaan 200
I O =Y 1 o= 1 = 200
4. Microscope, 100X ..ot e o 2,200
5. Dissecting MICroscope ----eeeeemmmmnnnn e 620
6. Balance SCAlES - - - mmm e i e 240
7. Water Pollution Kit oot e i iiaa e 269
8. Maximum-Minimum ThermometersS .. e e cececeeaaannn 48
9. Calibrating Thermometers - --.e-ceeeoee oo aeeee 95
10. Dissecting TOONS -vecmmmm e aa 30
11. Propane Torch with Holder -.----ceooiommmmm o 50
12. Bench Top AULOCHAVE - - - cmmme i i i 100
13, Stir HOt plates -----ecommmmmaa i a e ieeaa e n 60
Subtotal ... $ 4,200



HATCHERY EQUIPMENT LIST BY FUNCTION

Estimated
Function and Equipment cost
HATCHERY BUILDING - CREW ROOM
1. MECIOWAVE OVEN - e e cee e et e e e e e e e e e e eeeeeeeeaeannn $ 250
2. Rooms, Mops and DUST PanS «-uccueciemin i i ieieieeaeaman 20
3. Small DINEtte Set -ttt e e 260
8. Refrigerator ... 350
LS 0% 0} = 130
6. LOCKEIS oo e et e e e 400
7. Large Bulletin Board .. cuuoommoae i e e e e 54
SUBEOEAl oot $ 1,464
D. SPAWNING - HOLDING POND
1. Egg Pails and Stands - --- ..o a $ 208
2. Work Table .o e e eeeeeeeaeaaaa 120
3. Portable 12 Cubic Foot Temporary Holding Tank ------uooooon.. 1,186
S Yo [ N o T =Y =R 150
S. Adult Fish Crowder Or SEINE -:c-ceeemmme e ieeaeaean 300
6. SPAWNING KNEVES -« oo i et e e e e o i e imaeee e 80
7. Insulated Chest COOlerS - oo am o e c e aaa s 120
8. 25-ft House Trailer for Security During Spawning ------------ 10,000
9. Spawning Clothing. Gloves and BOOTS -..-uicuimiimnnnnnnann- 234
10. Boom Hoist for Weighing FiSh -ccoeoioim .. 671
11, GIlOVES, BOOTS - e cecemam e e e e e e e e e e e 160
12. Lake Merwin Trap - -c-eooimiiii i ii e ie e ieeceemeaaa s 500
SUDEOLAL .« . . o et $ 15,729
E. INCUBATION

1. EGg Welghing SCOOP - - - e e mnmmmeem e e e eeeeeeeeeeeemmme s $ 5
2. EQQ TONQS - e e e eee e e e ee e e e e e e e aans 15
3. BUFIAP BAQS = v e m e e et 15
YU o) -1 | $ 35



HATCHERY EQUIPMENT LIST BY FUNCTION

Function

and Equipment

Estimated
cost

F. REARING - POND

1. Screen and Pond Brushes

2. Fish Weighing Scale/Holder
3. Hand Cart

4. Dip Nets - Small Fish

5. Seine - Small Fish ...

6. Rack and Screen Rakes

7

8. Pond Crowders --------

9. Grader Boxes .-------..
10. Poles and Rakes ......

Subtotal

. Pump/Standpipe for Filling Fish Hauling Tanks

REARING - FEED ROOM

1
3

4.

. Feed Weighing Scales
2.

Hand Cart

Subtotal

REARING - GENERAL

1. Wash Down Pump/Suction and Discharge Hose
2. Portable High Pressure Washer Pump with Accessories

Subtotal

G. SAFETY-FIRST AID - GENERAL

1.

1.
12.

—h
QOWo~NONON & W

First Aid Kits (Shop & Trucks)
2. Stretcher/Wool
Safety Goggles
. Respirator Mask/Filters
. Air Splint Set
. Hard Hats

Subtotal . . .

TOTAL FOR ALL EQUIPMENT

SAY

Blanket

. Feed Buckets (5 gal.)
Feed Room Scoops
5. Feed Hopper

. Hazard Signs (Keep Out, Danger, etc.)
. Fire Pump/Hose Nozzle
. Fire Extinguishers (Buildings & Trucks)
. Life Vests
Ear Cover - Noise Suppression
Bulletin Board

..............................................

EQUIPMENT COST WITHOUT 2-1/2 TON TRUCK

E-6

$ 355

$185,536
$186,000
$101,000



