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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 salmon 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
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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 issues 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.
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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.

Species Number Size

Table 2-1
YAKIMA  RIVER BASIN
PRODUCTION GOALS

Pounds of
Production

Upper Yakima Spring Chinook 1,150,000 151b 76,667 15
Naches  Spring Chinook 450,000 15/lb 30,000 6
Naches  Summer Chinook 200,000 15/lb 13,333 N/A
Naches  Summer Steelhead 400,000 7/lb 57,143 12
Fall Chinook 3,600,OOO 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,OOO 365,861

Number of
Experimental

Groups
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The data presented in Table 2-1 are slightly 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

goals 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-l.

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-l 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-l 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

Oak Flats
Cle Elum
Nelson Springs

Satellite Facilities

Wapato
Prosser

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

2-4



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 disease-free water, e.g.,

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.

2-5



. 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
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in Table 2-3. Appendix A shows calculated flow and space requirements by

species and the desired practical flow rates for normal 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

Site

Central Hatcheries
Oak Flats
Cle Elum
Nelson Springs

Surface
Water

44
17
10

Flow (in CFS)
Well
Water

5
7
1

Total

49
24
11

Satellite Facilities
Wapato
Prosser

60 0 60
14 1 15

Acclimation Sites
Each Pond 1.2 0 1.2
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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 yields 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.
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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.
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FLOW (CF!3) I I. . .,
River water 14.,17,0  + 0 l y10--14 River Water
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FIGURE 2-4
Cle Eium Central Hatchery
Upper Yakima and Naches  Spring Chinnok
Rearing
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

FLOW (CFS)

well water - 0 + 0 + 0 ‘+ 0 k+ 0 + 5 + 5 + 5 + 5 I+ 0 + 0 + 0 - Well Water

River water -38~~40+36+1511)1115+19+19+23+311(14411)138+38-  River Water

RmdtoFtiir -38+40v+36+  0 + 0 + 0 ‘+ 0 + 0 r+ 0 I+ 0 +38+38- Returned to River

R~-~Ca~ - 0 + 0 + 0 +15+15+24+24+28+36+44+  0 f+ 0 .- RIAWII~~~OC~~I

Nachmedah’.D. - 0 + 0 + 0 ‘+130+ 132r+  134+  136+ 136+ 115 + 108+  + -0 0 NdwM4ahl.D.

R~D~vw&J~ ~38~40~3611$1130~132~~129~~131~~131~110~108~38~~~-  RiverDkrersbn

FIGURE 2-6 (Continued)
Oak Flats Flow Summary



Well Water

Chilled Well Water Chilled Well Water

TOTAL + 7+14+35+16o+"L

FIGURE 2-7
Oak Flats Central Hatchery
Naches  Spring and Summer Chinook and Coho
Incubation



FLOW (CFS)

Nelson Springs 2+4-O-4-4 Nelson Springs

Buckskln  Creek 2-5-o-555 Buckskin Creek

Naches  River 5--05-001 Naches  River

Wdl 0+1-o-001 Well

TOTAL 9~+10~5-9~-11 TOTAL

FIGURE 2-8
Nelson Springs Central Hatchery
Fall Chinook and Steelhead
Rearing
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FIGURE 2-9
Nelson Springs Central Hatchery
Fall Chinook and Steelhead
Incubation



FLOW (CFS)

Canal Water

JAN FE6 APR MAY JUN JUL AUG SEP OCT NOV DEC

i=47t60- Canal Water

FIGURE 2-10
Wapato  Satellite Site
Fall Chinook and Coho
Acclimation



FLOW (CFS)

Canal Water

River Water

Well Water

TOTAL

zl1 ‘B

canal water
River  Water

Wail  water

TOTAL

FIGURE 2-11
Prosser  Satellite Site
Fall Chinook Adult Holding and Acclimation
Coho Adult Holding



Life Stage

Adults trapped

Females spawned

Eggs taken

EYE eggs
(%I

Survive to first feeding
(%)

Survive to release
(%I

sea7114/013.50

Upper Yakima
Spring Chinook

1,289

412

1,769,OOO

1,627,OOO

Pa

1,592,OOO
PQ

1,150,000
(65)

Table 2-4
YAKIMA RIVER BASIN
LIFE-STAGE SUMMARY

Naches
Spring Chinook

508

162

693,000

638,000

PI

623,000

PC9

450,000

(65)

Naches
Summer Chinook

243

77

308,000

283,000

(92)

277,ooO

(W

200,000
(65)

Fall Chinook

2,815

1,013

4,557,OOO

3,%5,000

(87)

3,737,OOO
(82)

3,6w~
(79)

Coho
Summer
Steelhead

1,191

2,857,OOO

2,486,000

(87)

2,343,OOO
G-3

w(woo

(70)

306

137

615,000

566,000

(92)

554,ooo
PO)

400,000
(65)



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 % gpm/fish  for coho and 2 gpm/fish  for steelhead. The volume

criteria is 8 foot3/fish  for’ chinook, 4 foot3/fish for coho and 2.5 foot3/fish for

steelhead.

Table 2-5 shows the adult holding criteria for the Yakima Basin. All adult

holding vessels will also 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 al,

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 @pm)
Raceway
Ponds

Upper Yakima Naches Naches
Spring Chinook Spring Chinook Summer Chinook

1,769,OOO
4,300

412
20

515
1.5:1

1,289
1,289

10312
v-@J

2

693,000
4,300

162
20

203
1.5:1
508
508

4,064
508

308,000
4,000

77
20
97

1.5:1
243
243

1,944
243

1

Table 2-5
YAKIMA  RIVER BASIN

ADULT HOLDING (XlTFNA

1

Fall Chinook Coho

4,557,OOO
4,500
1,013

10
1,126
1.5:1

2,815
2,252

18,016
2,250

2,857,OOO 615,000
2,400 3,000
1,191 205

10 10
1,324 228

1:l 1:l
2,648 456
2,119 456
8,476 1,139
1,059 912

2 1
1

Summer
Steelhead



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 lbs/ft3/inch

. Ponds 0.150 lbs/ft3/inch

. Acclimation Ponds 0.110 lbs/ft3/inch

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

and pond loadings.

gpdlb = (% food fed)
(4)(available  oxygen, ppm)
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Eggs spawned
Troughs for eyeing
Flow required (gpm)
Eggs after eyeing
Density after eyeing
Troughs for hatching
Flow required  (gpm)
Early rearing
Troughs for rearing
Flow required (gpm)

Table 24
YAKMA  RlVER  BASlN

INCUBATION REQUIREMENTS

Upper Yakima Naches
Spring Chinook Spring Chinook

Naches
Summer Chinook Fall Chinook Coho

Summer
Steelhead

1,769,OOO 693,000
2 1

14 7
1,627,OOO 638,000

180,000 180,000
9 4

90 40
--

__

308,000 4,557,OOo 2,857,OOO
1 4 3
7 28 21

283,000 3,%5,000 2,486,OOO
180,000 152,000 180,000

2 26 14
20 260 140

-- --
-- __

__
__

615,000
82 (buckets)

27
566,000
180,000

3
30

450,000
32

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  f low loading ra te  used for  rear ing 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-ft3  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 ft3 and will be designed in keeping

with current WDF criteria. The three 45,000-ft3  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-ft3 20,000-ft3 45,000-ft3

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

Month

January 6,139 7,945 9,568
February 10,852 30,109 17,609
March 20,362 28,%9 4,630
April 2,638 17,729 675
May 5,619 4,535 1,475
June 8,711 9,427 2,%9
July 12,620 15,514 4,944
August 28,106 32,939 11,814
September 18,586 31,919 10,184
October 11,323 29,660 4,727
November 7,344 8,129 5,610
December 3.940 7.108 7.169

Total 136,240 223,983 81,374 118,207 18,172 577,796

Upper
Yakima
Basin

Cle Elum

Naches  Basin
Oak Nelson
Flats Springs

Lower
Yakima Basin

Wapato Prosser

34,755 1,675
70,536 10,294
12,736 6,203

Total

23,652
58,570
90,39 1

101,872
30,568
21,107
33,078
72,859
60,689
45,710
21,083
18,217
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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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stock/
Life Stage

Upper Yakima
Spring Chinook/
Adults

Rora  Dam

Upper Yakima
Spring Chinook/
Adults

Roza  Dam Cle Elum 5/20 9/30 258 Trailer 40 % 3.840

Upper Yakima
Spring ChinooW
Prcsmolts

Cle Elum Acclimation 2/15 3n5 1,200,000 Tanker 45 40 l,fJOO

Naches  Spring
and summer
Chinook/Adults

Cowiche
Diversion

Naches  Spring
Chinoomyed Eggs

Oak Flats

Naches  Spring
Chinook/Fry

Cle Elum

Naches  Spring
Chinook!
Presmolts

Oak Flats

Fall Chinook/ Prosser
Adults Dam

Fall Chinook!
Adults

Prosser
Dam

Fall ChinooW
Green Eggs

Presser

Fall Chinook/
Fry

Nelson
Springs

From

Table 2-9
YAKIMA  RIVER BASIN

FISH TRANSPORTATION REQUIREMENTS

To Start- -

Cle Elum sru)

Finish
Total Number
To he Moved Vehicle

Total Round
Number Trip

of Trips Mileage

45 96

Total
Miles

9t30 1,030 Tanker 4.320

Oak Flats X20 9/30 751 Trailer 140 30 4,200

Cle Elum 11/H

Oak Flats 9110

Acclimation 3/l

11/30 638,000 Pickup 3 150 450

9118 Tanker 18 150 2,700

3115

500,ooo

460,000 Tanker 18 50 900

Prosser

Prosser

Nelson
Springs

Wapato

9/l

9/l

2/l

3t20

12115 Tanker 26 2 52

12/15

2,252

563

4,557,ooo

1,250.oOo

Trailer 60 2

3115

3l30

Pickup 20

12

110

Tanker 24

120

2,220

288



Table 2-9
(Continued)

Round
Trip Total

Mileage Miles- -To Start Finish
Total Number
To be Moved Vehicle

Total
Number

of Trips

Wapato 5115 5/20 1,250,000 Tanker 18 24 432

stock/
Life Stage From‘

Fall Chinook/
FIY

Fall Chinook!
FV

Coho/Adults

Nelson
Springs

Nelson Prosser 3115 5r20 1,300,ooo Tanker 12 110 1,320
. -

Prosser
Dam

CohotAdults Prosser
Dam

Coho/
Green Eggs

Prosser Oak Ffats 9/l 9/30 2,857,OOO Pickup 20 140 2800

Coho/Presmolts Oak Flats

Summer Steelhead/ Cowiche
AdUllS Diversion

Summer Steelhead/ Nelson
Presmolts Springs

Summer Steclhead/ Nelson
FV Springs

Summer Steethead/
Prcsmolts

Oak Flats Acclimation

Presser 9r20 11/30 2,118 Tanker 16 2 32

Presser 9i20 llno 530 Trailer 16 2 32

Wapato

Nelson
Springs

Acclimation

2m Tanker 56 1,680

9/l

3/10

3n5 Trailer

30

40 2 80

2114 2t16

L~,~

306

210,ooo

220,000

210,ooo

Tanker 18 60 1,080

Oak Flats 11/l

2/20

11/4

2m

Tanker 18 30 540

Tanker 18 50 900



Manager

Cle Elum 12

Oak Flats 12

Nelson
Springs 12

Wapato __

Prosser __

UPPer
Yakima
Acclimation

Naches
Acclimation ---

Total 36

Table 2-10
YAKIMA  RIVER BASIN

ESTIMATED STAFF REQUIREMENTS
(person months)

Assistant
Manager

2

12

Culturist Temp.

4 6

36 10

12 __ 6

mm __ 8

em 10 3

-- 30

36

36 70 99 18 12 12 12

Truck
Security Driver

6 --

6 12

3 --

__ --

3 __

-_ --- -

Pathologist Maintenance

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 central 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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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 also 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.
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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
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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 minimal 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.
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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:l 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 leakage

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-l. Their 12.5KV 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) ( t o t a l )KVA

River Pumps
Lake Pumps
Well Pumps
Hatchery Building
Incubation Building
Freezer Building
Electrical Control Building
Residences
Pole Barn
Cleaning Waste Aerators
Educator Pumps
Spray Pumps
Site Lighting

3
4
4
1
1
1
1
3
1
2
4
2

wm

20
30
10
_-

__

10
7.5

10
-_

60
120
40
50

110
20
20
60
20
20
30
20

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.
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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 slurry 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

allow 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.
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Description ( f e e t )Size

Visitor Center
Visitor Restrooms
Office
Lunch Room
Locker Room
Restroom
Mechanical Room
Storage

20 x 30
2@ IO x 10

14x 15
15 x 20
12 x 17
8x7

12 x 14
11 x 14

INCUBATION BUILDING

This 45-foot by ho-foot  prefabricated metal building will contain 20 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 IO-foot by 20-foot  lab, and a q-foot by 20-foot

mechanical room.

FREEZER BUILDING

This 25-foot by HI-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 Rasin.
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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 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 4

OAK FLATS FACILITY 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, at 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
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canal downstream of the new fish screens. The hatchery site and both the

existing and proposed diversion facilities for the Naches Selah I.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 specially

modified to hold adult Naches summer chinook. The raceways will be supplied

with river water from the canal 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 specifically 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 generally 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:l 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.
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POWER SUPPLY

El’.lectrical  power for the Oak Flats centrat hatchery will be providrd by Pacific

Power and ISight  Company. C’urrently.  their IILSKV .l-phase power  lines run near

the hatchery bite. This line may have to hc rclocatd to the north along the

highway. A diesel generator backup will he prc~vidrd  to x~e power to one-halt

of the pumping loxl and other essential services in case  of ;I power outage. It is

anticipated that the residences will be treatcd  as ;I separate load hy the power

company. The estim;lted  electrical loads for the Oak Flats site are presented in

Table  4- 1.

Table 4-I
ESTIMATED ~UXTRIC’AI, LOADS

Dcwription Ouantily I forxcpbvcr (CA) KVA (tohI)

Canal Pump

Well Pump

Hatchcry  Building

Rcxarch Ccntcr

Incubation  Building

Frccxr  Building

Electrical  Control Building

Rckknc~

Pole  Barn

Cleaning  Waxtc  Acralor\

Fducator Pump

Spray Pump

Site Lighting

4 45

4 IO

I __

I __

I

I _.

4 .-

I __
7 IO

4 7.5

3 IO
--
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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 mechanical chillers may be needed to provide water cool enough for adult

holding in the summer. It may be more economical to move the adult holding to

another site.
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RIVER WATER

The Naches-Selah  I.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 I.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

( f e e t )Size

20 x 30
2@ 10 x 10

14 x 15
15 x 20
12 x 17
8x7

12 x 14
11 x 14
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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  lO-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 nor+&zs: 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 detailed flood study is completed during final design! it is not clear where the

floodway for the Saches River is. The results of that study may provide more

land which can safely be developed on the site.

PRODUCTIOh’  GOALS REVIEW

As presented in Chapter 2, the Nelson Springs site will provide for adult holding,

incubation, and rearing of Saches summer steelhead. In addition, fall chinook will

be incubated and reared at this station. Four hundred thousand steelhead and

3.6 million fall chinook will be hatched and reared at Selson  Springs. One-half 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 final acclimation.

Seven 5.000 cubic feet concrete raceways Lvill  he provided with one of those modi-

fied to hold and spawn steelhead. The racrua!~~.  as sho\vn  in Figure 5-l. 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 already 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-l shows the onsite roads and part of the

access road.
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DRAINAGE AND SNOW RE!MOVAL

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.

CONSTRCCTION 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 hydroseeded  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 lo-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 13.5 kV, 3 phase power line is near the site. A diesel

generator backup will be provided to sewe one-half of the pumping load. The

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

Table 5-l
ESTIMATED ELECTRICAL LOADS

Description Quantity Horsepower (ea) KVA (total)

Pumps 3 15 45
Hatcheq  Building 1 -_ 50
Incubation Building 1 -- so
Cleaning Wasre Aerator 1 10 10
Educator Pumps 2 7.5 15
Spray Pumps 2 5 10
Electrical Building 1 -- 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 Caches

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

L’p 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 presmolt

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 always 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 weirs 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 ( f e e t )Size

Office 15 by 15
Restroom 8by 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 originally 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.
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In final design, a gravity-supply site east of the Burlington Sorthern  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 final 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.

PRODUCIION  GOALS REVIEW

The Wapato  satellite facility will be used for final 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 site 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 canal 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 61, 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 removal will be

by local contract forces. Adequate room for snow storage will be provided within

the fenced area on the fill slopes.

CONSIRUCI’ION 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.
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SITE WORK AND SLOPE PROTEtXION

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  location, which will

be at the contractor’s option. The fill slopes at the site will be at a slope of 3:l

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 alternate

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.

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

wetland enhancement.
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FLOOD ANALYSIS

The Wapato site was included in a June 1985 flood insurance study by FEMk

The site is shown as being in the lOO-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-l.
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Table 6-l
ESTIMATED ELECI’RICAL  LOADS

Descliption Quantity Horsepower (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
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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.

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

standard Kittitas freezer. The capacity of this 25foot by W-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
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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-l. 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.

PRODUCXION GOAL!3  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

Presser 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,OO@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.
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DRAINAGE AhD SNOW REJIOVAL

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 removal will be accomplished by local

contract forces. Adequate room for snow storage will be provided within the

fence at the pond and raceway sites.

CONSTRC’CTION  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 material 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 final 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 final design. Cut and fill slope area will be 3:l 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 AhiALYSIS

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

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

completed in July 1982. This study will form tht: basis of the final design of the
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site. The current plan is to have the raceways and their associated fill outside the

flood way, but partially 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 level.

POWER SUPPLY

Electrical power for the Prosser site will be provided by Benton County PUD.

Their 12.5 kV, 3 phase power line already 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-l.

Table 7-1
ESTIMATED ELECTRICAL LOADS

Description Quantity Horsepower (ea)

River pumps 2 20
Well pump 2 10
Hatchery Building 1 --
Educator Pump 2 7.5
Spray pumps 4 10
Site Lighting 1 __

KVA I total)

40
20
20
15
40

1

135
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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 cfs. Since it is unlikely

that a large flood would occur at the site in late fall. 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 W.4TJZR

A gravity diversion from the Chandler Canal 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 CSBR  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.
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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.
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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 final 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 also 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
Restroom
Storage
Pump Controls and

Mechanical
Lunch/Bunk Room
Freezer

10 by 12
8 by 10

10 by 20

10 by 10
10 by 20
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 , jlan developed by EDWG  for siting the 15 acclimation ponds required for

Upper Yakima spring chinook involves putting three ponds in clusters at five

area\ in thta 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-l. The clusters

on t, Teanaway River and Yakima River above Lake Easton  are referred to as

rribr y cli.sters. The three clusters at Easton,  Cle Elum,  and Thorp  are con-

’ 1, ’ mai stem clusters. Management  and operations of these sites will be

i.k :lrec: h!. the hatchery managi * at the Cle Elum central hatchery. Food will

1,: I : ibuttbd  on a da+. basis by t..Itchery  staff in hatchery pickup trucks. Peak
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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-l). As mentioned earlier, the Little Naches and Bumping River steel-
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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-

pe r imen ta l  g roups  i n  t he  p rog ram.  The  g roups  a r e  made  up  o f  e i t he r

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 &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
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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 typical site plan for an acclimation site. This figure shows

general design considerations modeled after the FMC experience with the Sez

Perce project. The preferred alternative 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.
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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-l. 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 goal of taking adult brood stock. Upper

Yakima spring chinook will be taken in 1993.  Saches spring and summer chinook

and coho will be taken in 1944 although 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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FIGURE 10-l
Yaklma  River Basin
Enhancement Facllitles
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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 Sez

Perce acclimation site at Meadow Creek. this estimate was prepared by Mr. John

Mack of FMC. The estimate for the adult and juvenile trapping facilities was

prep2 1 ad 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 :natc3>  represent the best jut gement  of the respective estimators as to the

L7L ILrL ,lich  irduld be received in January 1990 for the facilities as currently

<i”\ i fo. cons t ruc t ion  1.7 1990. Xo escalation to or during construction or

cons1 tier ; 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-l 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-l. Also shown in Table 10-1, is the

BPA Realty-Acquisition Section estimate that the cost to acquire the sites for the

three central hatcheries and the two satellite sites are S500.000.  Xo 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-l
YAKIMA  RIVER BASIN

SALMON AND STEELHEAD FACILITIES
CAPITAL COST SUMMARY

(JANUARY 1990 $)

Central Hatcheries
Cle Elum
Oak Flats
Nelson Springs

$5,16o,ooo
6,216.OOO
2,647,ooo

Satellite Facilities
Wapato
Prosser

2,154,ooo
1,39o,oOo

Acclimation Sites
Spring Chinook (17 sites)
Steelhead (8 sites)
ChinookSteelhead  (4 sites)

3,060,ooo
1,440,ooo
19~7~

Adult Trapping Facilities
Raza
Cowiche
Prosser

875,000
625,000

80,000

Juvenile Trapping Facilities
Oak Flats
Raza
Prosser

390,ooo
110,ooo

-o-

Subtotal 25,147,ooo
Engineering Legal and Administrative Costs (25%) 6,287,CKKI
Land Acquisition Costs 500,ooo

Total $3 1,934,ooo

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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Table 10-2 Cle Elur Central Hatchery Cost Estimate 13-Feb-90
___-----------___----------------------------------------------------------

Description Quantity Unit Unit Cost Total
__-----------___-__--------------------------------------------------------

Site Development
----------------

General Requirements
Clearinq  h Grubbing
Access Roadvay

1
5

11,400
hisc  Surfaced* Areas 9,680
Drainage 6 Culverts 1
Site Gradinq 5
Fencing 1,450

Subtotal $522,635

Water Supply System
-------------------

ilater  Supply Well
River Pwp Station:

Care Aud Diversion Of Water
Civil korks
Electrical/Hechanical
PUP
Diesel Generator

Lake Pump Station:
Cut-Off Trench
Care And  Diversion Of Water
Civil Works
Electrical/Hechanica1

Site Pipiuq:
Discharge 30”
Drain 36”
well 12”
Hinor  Pipirtq  (112”)
Deqasification  Tover

Hodify  Outfall Structure

Subtotal

Fish Production Facilities
--------------------------

Baceiiay
Adult Racek-ay

Subtotal

4

480
640

1200
0.9

1
1

Ls $339,800.00
AC 52,288.OO
LP $10.01
SY $2.97
Is $3,04mOO
AC 51,258.40
LF $13.73

EA

Is
Ls
Is
EA
L5

Is
I.&s
L5
Ls
EA

LF
LF
LF
AC
Ls
Ls

s5o,ooo.oo

$80,@30.00 s80,000
$145,000.00 $145,000
$225,000.00 $225,000

S18,000.00 $54,000
S32,000.00 $32,000

$150,000.00 s15o,ooo
$20,ooo.00 S2o,O@J
$80,000.00 S80,OOQ

$225,000.00 $225,000
$13,000.00 $52,ooO

$123.55
$83.51
$68.64

$19,136.83
$85,800.00
$4O,ODO.O0

s59,305
$53,448
$82,368
$17,223
$85,800
$4OmO

---------------
$1,601,144

$339,800
S10,982

$114,114
528,792
$3,000
56,040

$19,906
--m---mm------

$200,000

16 EA s51,OOO.OO $816,000
2 EA S90,OOO.OO $180,000

---------------
$996,000



Table lo-2icont’d) Cle Elum Central Hatchery Cost Est. 13-Feb-90
--_----_----_______--------------------------------------------------------

Description Quantity Unit  Cnit Cost Total
___-_-_-_____-__-----------------------------------------------------------

Buildinqs
---------

Hatchery Buildinq
Incubation Buildinq:
Troughs

Pole Barn
Electrical Control Buildinq
Residences
Freezer Ruildinq
Covered Parkinq

Subtotal

Waste Treatment
-ss------------

Septic Tank,!Drain  Field
Cleaninq Waste Pond

Subtotal

2,400 SF s110.00
2,100 SF 985.00

20 EA $2,667.00
1,920 SF $15.00
1,500 SF $50.00

3 EA $120,000.00
1 Ls $180,000.00

1500 SF $5.00

S264,ooO
$229,500
$53,340
$28,000
s75,OoO

5360,OOC
S180,OOO

9,500
-------s---w-s

$1,198, 140

1 Ls $40,000.00 $40,000
1 LS S125,000.00 $125,000

---------------
$165,000

Electrical Syster
-----------------

Standby Generator
Site Electrical
Electrical Service
Hain
River Pmp Station
Instrumentation and Controls

1 EA $60,ooo.00 $6o,ooo
1 Ls $120,000.00 s120,OOO

1 LS $20,000.00 $20,~
1 Ls $55,000.00 $55,GoO
1 Ls $120,000.00 $120,000

Subtotal
-w------------B

$375,000

Hatchery Equipment
--------------------------------

General Equipment 1 Ls $KKJ,ooo.oo $100,ooo
314 Ton 4x4 Pickup 1 EA sia,ooo.oo Sl8,ooO
Snw Phi Attachment 1 EA $1,500.00 $1,5oQ
l/2 Ton 4x4 Pickup 2 EA $12,000.00 524,W
Fork Lift 1 RA $25,000.00 $25,@-JO
2000 Gal Tanker 1 EA $120,000.00 $120,000
300 Gal Trailer 1 EA $15,000.00 $15,ooo

---------------
Subtotal 5303,500

------------
Estimated Construction Cost (Cle  Elm)  = 55,161,418



Table 10-3 Oak Flats Central Hatchery Cost Estimate 13-Fe&90
---------------------------------------------------------------------------

Description Quantity Unit Unit Cost Total
---_-----------------------------------------------------------------------

Site Developrent
----------------

General Requirements
Clearinq  6 Grubbinq
F.ccess  Roadi-ay
Hisc Surfaced Areas
Drainage 6 Culverts
Site Gradinq
Fencinq

Subtotal

iiater  Supply System
-------------------

Water Supply Wells
Diversion Dam
River Pump Station:

Civil ‘#arks
Electrical!‘Hechanical
purps
Share Of Fish Screens

Infiltration System
Infiltration Drain (18”)
Transmission Pipe (30”)
Hechanical

Site Piping:
Process Water 42”
Process Water 30”
Drain Xater 48”
Drain 36”
iiell  6”
Hinor  Pipinq (<12” 1

Deqasification  Toi’er

Subtotal

Fish Production Facilities
_-_--___----_-_-_---------

Racei-ays
Adult  Racei-ays
Rearinq  Ponds
Adult Ponds

1 Is $297,600.00
5 AC Sl,OOO.OO

630 LF $10.01
17,000 S’:’ $2.97

1 Ls $2,500.00
5 AC 51,258.40

2,430 LF $13.73

4
1

Eli
Ls

Ls
Ls
EA
Ls

600 LF
150 LF

1 Ls

530 LF
310 LF
900 LP
260 LF

4000 LF
1.6 AC

1 Is

$45,000.00 $180,000
%oo,ooo.oo $500,000

$140,000.00 $140,000
s120,000.00 $120,000
$19,ooo.00 $76,ODO
$68,000.00 S68,OOO

$35.00 91,ooo
$125.00 $18,750

$28,000.00 $28,000

$167.02 $88,523
$123.55 $38,301
$98.38 $88,546
$83.51 $21,713
$45.76 $183,040

$19,136.83 $30,619
$24,000.00 $24,000

---------------
$1,626,491

$297,600
$4,800
$6,306

$50,565
$2,500
56,292

$33,359
.-----------

$401,422

21 EA $51,omxl $1,071,ooo
1 EA $90,ooo.00 S~,ooo
4 El! $50,000.00 $2oo,ooo
1 u s90,ooo.00 $W,ooo

---------------
Subtotal $1,451,000



Table lo-3(cont’d) Oak Flats Central Hatchery Cost Est. 13-Feb-90
---------------------------------------------------------------------------

Description Quantity Unit Unit Cost Total
----------------__---------------------------------------------------------

Buildings
------e--

Batchery Buildinq
Incubation Buildinq:
Trouqhs

Pole Barn
Electrical Control Buildinq
Residences
Freezer Build&
Covered Parkinq
Research Center

Subtotal

;iaste Treatment
---------------

Septic TankjDrain  Field
Clean@  iJaste Pond

Subtotal

Electrical System
------------mm--m

Standby Generator
Site Electrical
flectrical Sewice
Instrumentation and Control

Subtotal

Hatchery Equipment
-___----_------_----------------

General Equipment
3i4  Ton 4x4 Pickup
Snov Ploi-  Attachment
1;2 Ton 4x4 Pickup
Patholoqist  Car
Fork Lift
2000  Gal Tanker
300 Gal Trailer

Subtotal

2,400 SF
2,700 SF

20 EA
1,920 SF
l,!j@J SF

4 EA
1 Ls

1500 SF
6000 SF

1
1

1
1
1
1

1
1
1
3
1
1
1
1

$llO.OQ $264,000
$85.00 $229,500

$2,667X1 $53,340
$15.00 $28,800
$50.00 s75,OOO

s120,000.00 $480,000
$180,000.00 $180,000

$5.00 $7,500
$80.00 $480,000

m-------------m

$1,798,140

Ls $40,000.00 $40,000
LS S125,000.00 S125,OOO

---------------

S165,OQO

EA $60,000.00 S60,OQO
Ls $210,000.00 $2lO,ooo
Ls $40,000.00 $40,000
Ls s120,000.00 $120,000

----m-m-em--m--

$430,000

Ls s120,000.00
EA. $18,000.00
EX $1,500.00
EA 512,000.00
EA $10,000.00
Eh S25,OOO.OO
EA $120,000.00
EA 515,000.00

$120,000
$18,000
Sl,5W

W,ooO
510,000
S25,OOO

$120,000
s15,OOO

---------------

$345,500
------------

Estimated Construction Cost (Oak Flats) = 56,217,554



Fable 10-4 Nelson Springs Central Hatchery Cost Estimate 13-Feb-90
------------_-_------------------------------------------------------------

Description Quantity Unit Unit Cost Total
------------_--------------------------------------------------------------

Site Development
--s------------s

General Requirements
Clearing h Grubbing
Access Roadvay (Paved)
Hisc  Surfaced Areas
Drainaqe h Culverts
Site Grading
Nev Creek Cul;erts
Fencinq
FilliDem  Exist Pond

Subtotal

water Supply System
-------------------

Water Supply Well
Domestic Well
Nelson Springs Intake
Buckskin Creek Intake
Drain Outfall and Weirs
Pup  Buildinq

Care And Diversion Of Water
Civil Works

Electrical:Hechanical
Site Piping:
Suction RQ 18”
Coi’iche  RCP  24”

bdded  Cost Fo Cross Hiqhiay
Coiiche Intake
Discharqe 20” CCP
Discharge 6” CCP
Drain 30”
Hinor  Pipinq (<12”i

Deqasification  Toi’er

1 Is
2 AC

800 LF
5,808 S?

1 L.5
2 AC
1 L.5

1,800 LF
1 Ls

90 LF
1550 LF

1 Ls
1 L.s

230 LF
390 LF
160 LF
0.4 AC

1 Ls

EA
EA
Is
I.3
Ls

Ls
ls
Ea
Ls

$175,000.00
s1,000.00

$16.00
$3.00

S3,800.00
s1,300.00

$22,000.00
$13.73

56,OOO.OO

$175,000
$1,600

$12,800
$17,424
$3,800
$2,080

s22,ooo
$24,710
%,ooO

--------------
5265,414

$45,000.00 $9O,ooo
s5,OOJo.OO $5,000

s15,OCxml $15mO
s15,OOO.OO s15,oDO
$56,000.00 $56,000

$10,000.00 s10,000
s40,000.00 $4O,ooo
$11,ooo.00 $33,000

s180,ooo.00 $18O,ooO

$54.91
$65.21

S50,GOO.00
$30,000.00

$101.82
545.76
$74.36

519,136.83
$22,000.00

$4,942
$101,072
s50,000
530,000
$23,418
517,846
$11,898

57,655
$22,000

---------------
$712,831Subtotal



Table lo-4(cont’d)  Nelson Sprinqs Central Hatchery Cost Est. 13-Feb-90
---------------------------------------------------------------------------

Description Quantity Unit Unit Cost Total
---------------------------------------------------------------------------

Fish Production Facilities
--------------------------

Raceiay
Adult  Raceiay

Subtotal

6 EA
1 EA

Buildinqs
---------

Hatchery Buildinq h Visitor  Bu 1,600
Incubation Buildinq: 3,600
Troughs 34

Pole Barn 1,920
Electrical Control Buildinq 1,500
Nei  Residence 1
Punp  Buildinq 800

Subtotal

Gas ti Treatnent
---------------

Se; tic Tank/Drain  Field
Cleaninq  k’sste Pond

Subtotal

Elsztrical  Systen
----------m---m--

.f :- lb; Generator- . .
: - Elestriczl
-. .LA’ :ri xl W-ice
.z-rrumtation  and Control

EA $40,000.00 $40,000
LS 5120,000.00 5120,000
LS s40,000.00 $40,000
LS S60,000.00 560,OQO

---------------
.-Abt~tal 5260,000

3 _.A -:;; iquipaent
--- _-------------------------

lder. ral Equipment
: : Ton 4x4 Pickup
SK - P1o.i Xttachaent
Snall Loader

Subtotal

L.5 s70,ooo.00 S?O,ooo
EA S18,OOO.OO $18,000
Eh S1,500.00 $1,500
EL s15,000.00 $15,000

---------------
$104,500

------------
Estimated  Construction Cost (Nelson Sprigs  )= $2,649,223

SF
SF
Eh
SF
SF
E!.
SF

$51,000.00 $306,000
s90,ooo.00 s90,ooo

---------------
$396,000

$110.00
S85.00

$2,667.00
$15.00
$50.00

5120,CmO.00
$50.00

$176,000
S306,OOO
$90,678
$28,800
$75,000

s120,OOO
$40,000

,--------------
$836,478

l.s $12,000.00 $12,000
1 LS $62,000.00 $62,000

---------------
574,OCKl



Table 10-5 Wapato Satellite Facility Cost Estimate 13-Feb-90
---------------------------------------------------------------------------

Description Quantity Unit Unit Cost Total
-------------_------____________________-----------------------------------

Site Development
----------------

General Requirements
Clearing 6 Grubbinq
Railroad Crossinq
Hisc  Surfaced Areas
Drainaqe  h Culverts
Site Grading
Fencing

Subtotal

Water Supply System
-------------------

Domestic Well
Pump Station:

Care And Diversion Of Water
Civil Korks

Electrical/Hechanical
Site Pipinq:
Process Water 42”
Process ilater  30”
Drain 48”
Drain 42”
Hinor  Piping i<12”)

Subtotal

Fish Production Facilities
-----_--------------------

Racevay
Coho  Ponds

Subtotal

1 Is $143,249.13
2 AC $1,000.00
1 Is $lOO,OOO.OO

6,800 s-i $2.97
1 u $800.00
2 AC $1,258.40

1,320 LF $13.73
-

$143,249
$2,100

SlOO,OOO
$20,226

$800
$2,643

$18,121
.--------m-----

$287,139

1

170
180
165
195
0.7

EA $5,000.00 $5,000

Ls $10,000.00 $10,000
Ls $190,000.00 s190,OOO
EA $30,500.00 $122,000
LS $198,000.00 $198,000

LF $167.02 $28,394
LF $123.55 $22,239
Lf $98.38 $16,233
LP $91.52 $17,846
AC $19,136.83 $13,396

---------------
$623,109

6 EA $51,000.00 $306,000
3 FA $162,000.00 S486,OOO

---------------
s792,oM



Table lo-5(cont’d) Wapato Satellite Facility Cost Est. 13-Feb-90
_-_----_-----__------------------------------------------------------------

Description Quantity Unit Unit Cost Total
____--------_--------------------------------------------------------------

Buildings
---------

Batchery Building
Freezer Buildinq
R&R **ather Sta.

Subtotal

Xaste  Treatment
---mm----------

Septic Tank: Drain Field

Subtotal

Electrical Systen
e----------------

Standby Generator (200 RX)
Site Electrical
Electrical Service
Instrumentation h Control

Subtotal

Hatchery Equipment

General Equipment
3!4 Ton 4x4 Pickup
Sno;  Plov  Attachment
Fork Lift

Subtotal

400 SF $50.00 s20,m
1 Ls 5180,CK~O.oO 5180,000
1 Ls $2,000.00 $&ooo

------------m--
$202,000

1 LS $6,000.00 %,ooO
------m--------

56,000

1 EA s75,OUO.OO s75,OoU
1 LS $40,Om00 540,ooo
1 EA $12,000.00 $12,000
1 IS $45,ooo.O0 $45,O@J

---------------
$172,000

1 Ls $30,000.00 s30,cmO
1 IS $18,000.00 $18,@30
1 LS $1,500.00 $1,500
1 LS S25,CKIO.OO S25,ooO

---------------
$74,500

------------
Estimated Construction Cost Vapato)= S2,156,748



Table 10-6 Prosser Satellite Facility Cost Estimate 13-Feb-90
---_---__------------------------------------------------------------------

Description Quantity Unit Unit Cost Total
__------------__-__--------------------------------------------------------

Site Iwelopment
-mmmm-----------

General Requirements
Clearinq  h Grubbinq
Access Roadi-ay
Hisc  Surfaced Areas
Drainaqe h Culverts
Site Gradinq
Fencinq

Subtotal

Water Supply System
-------------------

Water Supply Well
Domestic Well
Cane1  Intake
Pump Station:

Care And Diversion Of Water
CiviljHechanical

Compressor
Diesel Generator ?

Site Piping:
Process Water 16”
Process Water 24”
Process Water 6”
Drain 30”
Drain 16”
Hinor  Pipinq (~12~)
Hanholes  4’ Dia 8’H
Connect to Exist Pipe
Deqasif  ication Twer

Subtotal

Fish Fmduction  Facilities
--------------------------

Racways
Adult Racevays
20,000  CF Pond

Subtotal

1 Ls
1 AC

270 LF
4,452 .!?.‘I’

1 Ls
1 AC

930 LF

2
1
1

1
1
2
1
0

570
1090
340
290
310

0.33
2
1
1

EA
ls
EA

LF
LF
LF
LF
LF
AC
EA
EA
Ls

$93,300.00 $93,300
Sl,OOO.OO $1,250

$10.01 52,703
$2.97 $13,242

$800.00 $800
$1,258.40 $1,573

$13.73 $12,767
---------------

$125,635

s45,000.00
$5,000.00

512,000.00

$2O,&MO
$106,ooO.00

s12,OOO.OO
$6,000.00

$0.00

$82.37
$114.40
$45.76
$74.36
$51.48

$19,136.83
$2,478.00
$2,000.00

$18,000.00
-

$46,950
$124,696
$15,558
$21,564
$15,959

$6,315
$4,956
9,ooo

$18,000
.-----mm-------

$518,999

590,ooo
$5,000

s12,OOO

$20,000
$106,000
$24,000

$6,@3f3
so

3 EA $51,ooo.00 $153,000
3 EA $90,000.00 $270,000
1 EA $90,ooo.00 $90,~

e-------------m
5513,000



Fable lo-6lcont’d) Prosser Satellite Facility Cost Est. 13-Feb-90
----------___--_--__-------------------------------------------------------

Description Quantity Unit Unit Cost Total
_____----------------------------------------------------------------------

Buildings
---------

Hatchery Buildinq
Subtotal

Waste Treatment
---------------

Septic TankjDrain  Field
Cleaning Waste Pond

Subtotal

Electrical System
-----------------

Standby Generator
Site Electrical
Electrical Service
Instrumentation h Controls

Subtotal

Hatchery Equipment
--------------------------------

General Equipment

Subtotal

800 SF $65.00 $52,000
---------------

S52,OOO

1 LS $6,000.00
1 LS $12,000.00

%,ooO
s12,OOO

-------------s-
Sl8,OOO

1 Ls $40,000.OQ $40,000
1 I.3 $40,ooo.00 $4O,ooo
1 Ls $10,000.00 $10,000
1 Ls $45,ooo.oo $45,000

----w----------
$135,000

1 LS $30,000.00 $30,000
---------------

$30,000
---------s-s

Estimated Construction Cost (Presser)= $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 46c/lb for OMP#2

and an annual consumption of 578,000  lbs. Transportation costs were estimated

at $35,000  per year based on 24c 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 Z-10. The total estimated labor budget is $41O,ooO per

year. This estimate does not include staff for operations of the traps staff for fish

marking. No cost for genera1 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.

IO-6



APPENDIX A

FLOW , SPACE, FOOD

SUMMARY

F O R  YAKIMA B A S I N  H A T C H E R I E S

Wapato
Prosser
Cle Elum
Oak Flat

Nelson Springs

By Fish Management Consultants
Olympia, WA

December 1989



F L O W  9 S P A C E  l  F O O D

S U M M A R Y

For

WAPATO

By Fish Management Consultants
Olympia, WA

A-l
February 2, 1990



WAPATO -

RUN NME: HYYPlA

PERICD PER139
ENDING ENDING
DAY CATE

43 03/19/91
57 04/02/91
71 34/16/91
a5 04/30/9;
99 05/!4/'91
:13 05!28/9l

FALL CIIINOOK

AVE.
\ TEHP. ITU'S LEN6Tt'

NO. CISH MOAT. (F) /IN. (fin)

i ,225.353 57.7
1,2:S,860 0.74 45.0 29.0 63.0
1,209,4C4 0.50 47.0 29.0 69.0
i ,!CS ,314 0.34 50.0 29.C 76.3
1,202,329 0.23 52.3 29.0 84.3
;,XC,CZ; 0.!6 S7.0 29.: 94.4

ho.
F!SH
/LE.

BIOtlASS
(i6S.)

288.1 4,253
221.9 5,478
168.5 7,!76
l24.8 9,653
92.3 i3,Oi9
65.8 la ,239

G r o w t h  - Food

14 DAY 2
FEED FOOil

CDNV. REO. FED
RATE tL6S.j /DAY

:.13 1,390 2.2
:.lb 1,962 2.4
:.la 2,915 2.7
:.20 4,035 2.8
1.22 6,368 3.2

b!OMSS WDDUCED (Las.) = ::(,985
TO!P: FW FED iLflS.: = If ,670 AVERAGE CONVERSICN = 1.!9
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WAPATO - FALL CHINOOK

GIVEN THE F3LiCLIINC MXIf!Utl MITER F:DY AN3 SPACE REOUIREHENTS:
YATiR F,Oh =
MCEYAY SME =

5,850 GPH (13 cfs)
30,000 CU.FT.

fiYUFlAR

"ER:3?
ENCINS
DAY

?ER:OD
iHSIhG
DATE

33/!9/9:
C4 3219;
CC/:6191
CC/3Oi?l
E/14/91
c5,2s/-?:

------UATER FL% REMT'S- .------- --____-- &,[EJAy RE@,,T  ‘S ------____

ACTUAL ALLOY- ACTUAL ALLOY-
TOTAL UATER ACTIAL ABLE FLOU RMEUAY ACTUAL ABLE iOTAL

amw FLX L8s.i 18s.i REO'D SPACE :a~./ Las./ cU.FT.
(LBS.) L&E3 6?!! GPtl (@HI USED :U.F' . tL'.FT. RE3'3

4,x ?.lSO :.35 7.60
; ‘7!j-,* 3,iSO 1 7’, .,* 7.68
?,!7C 2,:5c 2.28 6.37
9,653 3,i13 3.06 5.@b

13,0:9 3,1x 4.13 4.49
:a ,239 5,850 3.12 3.12

Flow - Space

553 30,000 3.14 0.4: 9,806
713 31,000 0.18 0.23 12,630

1,:27 30,000 6.24 0.48 :s,c94
:,307 30,000 C.32 0.53 i8,373

2,9C! 30,ooc 0.43 0.58 22,406
5,837 30,coo G.6! C.65 28,037
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WAPATO -

UN NME:  W?3A

COHO G r o w t h  -

PERiOD PER:33
EN3IKG EN3IY;
ZAY DATE

365 xi2af92
37q ?3/'13/92

393 03.:27/92

407 24ilCi92
4:: ?4!24i92
43: 05/00/92
449 35/22!92

SC. FISi'

:,55@,006 :19.a
: ,556,4X 3.M 43.c 44.0 122.7
: ,!3,958 :.08 :s.3 44.3 LX.2
!,s53,:% C.C8 47.0 44.0 ;30.2
:,55!,7:c 0.08 50.0 44.0 :35.0
1.550,137 c.08 52.0 44.0 140.3
1,548,563 0.08 53.0 44.0 i45.9

4VE.
2 TENP. ITU'S LENrUTH

lwl. ;Fj /IN. (NM)

NO.
F:SH
/LB.

aIDms
(18s.)

25.5 61 ,ca9
23.7 65,606
2:.a ?1,234
19.9 70,124
l7.a 86,973
is.9 97,564
14.1 109,572

Food

14 DAY
FEED

CDNV. REO.
RATE (LK.)

2.91  9,064 1.C
2.05 1!,510 :.2
2x8 14,358 1.4
2.:2 18,782 1.7
2.16 22,89i i.8
2.20 26,417 1.9

2
FOCD
FED
/DAY

aIomss PROWED !Las.j = 40,483
13:AL  FOX FED (Las.) = 103,022 AVERAGE CONVERSION = 2.12

A-4



WAPATO - COHO Flow - Space

6:VEN T H E  COLL3ri!!&  !!AXI!IUH  UATER :lCli  ANB S P A C E  RECUIRENENTS:

UA!ER  FLOU x 17,5511  GPH  ;37 cfs:

PW SPKE = 135,033 CC.?:.

dYUP3tlR _--- --&,TER  :,J,,  RE@!,T’S----s--w -----------D-J~-J  RE@,,T’C,----------

ACTML ALLOI- Kibrl, ALLClr-

?ERiOD FERI35  ::!A; 2ATER ACTX ABLE FLOU PCN3 ACTUAL ABLE ‘OTAL

iNCIkC EtiDiK B:MASS FL& LBS./ LBS.1  REO’D SPACE LBS .! L8S.l  CU.FT.

:AY 24-E ::3s.! JSED SPtl GPI! (GPN) U S E D CU.:T.  CG.FT. REO’D

*:; C3/'. 02!2ai92  3iO2 b:,389  6!,5$6 i7,SSO  17,550 3.46 3.74 17.68  17.68 3,711 3,456 135,003  :35,030 0.45 3.49 0.68 0.68 96,988 90,310

29 C3127i92 71,!3b 17,550 a.36 i3.69 5,204 135,000 0.53 0.70 102,424
43 04llCi92 79,124 17,550 4.45 10.81 7,229 135,030 0.58 0.72 108,890
57 04/24!92 8c.,973 17,550 4.96 a.14 10,687 135,OOC 0.64 0.74 116,925
!l 05iOEis! ??,Sb4 l? ,550 5.56 6.79 14,367 135,000 0.72 0.77 126,!91
a5 CSl22f92 109,572 17,550 6.24 6.39 17,147 :35,000 0.81 0.80 136,298
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F30G  REQUIREMENT5  A T  WllPATO

HYWP:AF

C’ERICC *t c*** ~8s. F O O D  R E Q U I R E ; ,  Br’ S P E C I E S  +***** TCTAL
E N D I N G ‘ A L L

L‘ATE Ci-c’NOOK
LSS _ F O O D

c at10 REGUIRED
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W A T E R  F L O W  HEQUIRE??EKTS
A T  :JA?A:;)

F’r:RIOD __---- ACTUAL  - - - - - -

kN.;)ING GPM CFS
DATE LJATER WATER

01/0?/91
01/15/91
01/29/91
C!2/12/91
32126191
0311219;
03/26/91
04109191
04/23/91
35/07/91
~‘5/‘21/‘91
06/C4/91
36/18/91
07/OL/91
07/16/91
37132191
08/13/91
:: ‘3 / 2 7 / 9 1
33/10/31
C.>/24/91
10/08/91
10/22/9  I
i l/OS/‘31
1 1 / 13 i ,9 1
12/07/91
12 / 1 7 /’ 3 l.
12131191
0: /13/92
0 1/‘28/92

17,550 39.0 3,456 7.7
17,550 39.0 3,711 6.2
20 ) 700 46.0 5,757 12 -8
20,700 46.0 7,942 17.6
20,700 46.0 11 ,814 26.3
20 ) 70:: 46.0 16,274 36.2
20,700 46-C 20,048 4r, -6

5 ,850 13 -0 5,837 13.0

- -  M I N . REC’C  - -
GPM CFS
WATER WATER
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WAPATO Pollutants

Estimated PPI! of Poilutapts Generated Gaily for
all Species Programed at &pa:;

HYY?lAP

FCCD POLLVTtINTS  GENERATED :N FPf! ::
PER:CD PER:33 CES AL pu ____________________---------------------------------  RE,--IVI,,G

EVDING EUIuG S?ECIES IATER TCTAL SETTLE’; GATE9
34’ CA’E ;,i;,; CIc:x M!lONIA  NH3 NITRATE PHOSPHATE SOLIDS 8.C.D.  ( C ’ S )

*. C2/26/9!
15 :3/:2;91
:3 Gji26,til
43 64/09/91
57 C4f23iF:
‘1 35/:?i9;

85 C5/21/91
43 Cb!3ri’9:

:?,!sc
b47 !7,555 c.;o C.OCGl C.27 0.02 0.52 : .a:
822 20,7CO 0.:1 c.0002 0.29 0.32 0.99 1.12

:,:25 20,7CO C.15 0.0302 0.39 0.02 1.36 1.54
1,482 20,750 c.:9 0.0303 0.52 0.03 1.79 2.03
1,843 20,730 0.24 0.0003 O.b! 3.04 2.23 2.52
2,;75 20,7cc C.28 0.0004 0.76 0.04 2.63 2.97

455 5,850 :.2! 0.0003 9.56 0.03 1.94 2.23

11 ‘he ppm of poiluta;l?s  ir, the discharge rrater is illus!rate@ ir, the table.

VacuuB cleacigg uil! sigsificantly redlrce the level of settleaole solids

arid 5.0.;.
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FLOW) SPACE  - F-D

S U M M A R Y

For

PROSSER

By Fish Management Consultants
Olympia, WA

December 1989
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PROSSER  - FALL CHINOOK

RUN NME: HYPRlR

PERIOD PERIOD AVE.
ENDIN ENDINC \ TEHP. ITU'S LENGTH
DAY DATE NO. FISH NORT. (F) /IN. (Ml

43 03/19/91 1.225,353 57.7 288.1 4.253
57 04/02/91 1,215,860 0.74 50 .o 34 .o 63.9 212.2 5,730
71 Oh/lb/91 1.209.434 0.50 52 .o 3b.O 70.8 156.1 7,746
85 04:30/91 1,20!,014 0.34 55.0 34.0 78.7 113.6 10,606
99 3Ff14191 1,202.229 0.23 57.0 34.0 a?.3 03.2 14,441
li3 25i28/91 1.200.:00 0.16 59.0 34 .o 36 6 61.5 19,525

NO.
FISH
118.

G r o w t h  - Food

BIOHASS

(LBS.1

14 DAY
FEED

CONV. REQ.
RATE (LES.)

1.13 1.675 2.6
1.16 2,330 2.7
!.18 3,367 2.9
i.20 4,597 2.9
1.22 6,203 2.8

2

FOOO
FED
/DAY

BlOWi PRrJ!K?ED (LES.1 = 15,273
TOTAL FOOD ;ED (MS.) = !@,172 AVERAGE CONVEGSION = !.I9
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PROSSER  - FALL CHINOOK Flow - Space

GIVEN THE FOLLOUIN6 HAXIW! YATER FLOU AN0 SPACE REQUIRENENTS:
UATER FLOU =
RACEYAY SPACE =

6,300 GPN (14 cfs)
30,000 i’!.FT.

%fPR!AR

PERIN ?EPIpC
ENGiNG ENDING
“PY ;laTE

’ 23. i9:91
:; i4:02:9:
20 34i16/91
43 04i30/91

j? 55/14;91
7; ?5 ‘28’91

------&TER  FLOY REOflT’S--------
:,I TUAL ALLOU-

.--hI” :’ ACTU4: ABLE COY
r’ -‘U: 2 LES: LBS: REQ ‘D
;:E’,-. - GPt! 6Prl i;Pn)

c, , 3 a; 82 5.68 5.22 814
) , 3 c. :: c .Ql 5.22 1.097
5 , 33 1.;3 4.62 : ,670
t. 2 a-. r,. ,_._ 1.68 3.91 2,710

5,7co 2.29 3.50 4,127
5 ) 33 3.10 3.10 6,296

________ R4CEu,f,Y RE,J”T’S  ---- ------

ACTUAL ALLOU-
RACEUfiY ACTU41  &3!E TOTAL
SP4CE LES. LBS: CU.iT.
USEi) Cu.F:. Cd.:T. REQ’D

30 ) 000 0.!4 13.44 9,560
3G ,000 0.:; 0.44 13,Oi4

30,000 0.25 0.49 15,882
30,005 0.35 0.54 19,560
30,000 0.48 G.bG 24,010
30,000 O.b5 0.67 29,341
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FOOD REQUIREMENTS AT PROSSER

HYPRlAF

PERIOD ****** LBS _ FOOD REQUIRED BY SPECIES ****** TOTAL
ENDING FALL LBS. FOOD
DATE CHINOOK REQUIRED

01/29/91
02/28/91
03/30/91
04/30/91
05/30/91
06130191
07/30/91
08/29/91
09/29/91
10129191
11/29/91
12129191
01/29/92

1,675 1.675
10,294 10,234
6.203 6,203
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WATER FLOW REOUIREMENTS
AT PROSSER

HYPRlAZ

PERIOD
ENDING

DAY

1 01/01/91
15 01/15/91
23 01/29/91
43 02/1,5/91
57 02126191
71 03/12/91
85 03126191
99 04/09/91
113 04/23/91
127 05/07/91
141 05/21/91
155 06/04/91
169 06/18/91
183 07/02/91
197 07/16/91
211 07/30/91
225 08/13/91
239 08/27/91
253 09/10/91
267 09/24/91
281 10/08/91
295 10122191
309 11/05/91
323 11119191
337 12103191
351 12117191
365 12131191
379 01/14/92
393 01128192

PERIOD ----- ACTUAL ------

ENDING GPM CFS
DATE WATER WATER

6.300
6.300
6.300
6,300
6.300
6,300

2,250 5.0 2,250
2,250 5 .o 2,250
2,250 5.0

.j,- -.
2,250

2,250 5.0 2,250
3,150 7 -0

.I-’
3,150

2.700 6.0 2,700
2.700 6.0 2,700
2,700 6.0 2.700

14 .o
14 .o
14.0 i .
14.0 -
14.0 ’
14 -0

-- MIN. REO’D --
GPM CFS
WATER WATER

814 1 .8
1,097 2.4
1,678 3.7
2,710 6.0
4,127 9.2
6,296 14 .o

5.0
5.0
5.0
5.0
7.0
6.0
6.0
6.0
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PROSSER Pollutants

Estimated PPI! of Pollutants Generated Daily for
all Species Programed at Prosser

HYPRlAP

PER100 PERIOD
ENDING ENDINC

DAY DATE

1 03/19/91
15 04/02/91
29 04116/91
43 04/30:91
57 05/14/91
71 35i28:Ol

FOOD
FED ALL
SPECIES
(LES.)

120
166
240
328
443

6Pll
YATER
ACTUAL

6,300
6,300
6,300
6,300
6,300
6,300

POLLUTANTS MNERATED  IN PPH  :*
------------________-------------------------

TOTAL SETTLED
AMONIA NH3 NITRATE PHOSPHATE SOLIDS

0.05 0.0001 0.14 0.01 0.47 0.54
0.07 0.0001 0.19 0.01 0.66 0.!5
0.10 3.0001 0.28 0.02 0.95 1.08
0.14 0.0002 0.38 0.02 1.30 1.47
0.19  0.0003 0.51 0.03 1.76 1.99

-------- RECEIVING
YATER

8.0.0. (US)

1: The ppm  of pollutants in the discahrge  water is illustrated in the table.
Vacuum cleaning will significantly reduce the level of settleable solids
and 8.O.D.
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F L O W  - SPACE) FOOD

SUMMARY

For

CLE ELUM

By Fish Management Consultants
Olympia, WA

December 1989
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CLE ELUM UPPER YAKIMA SPRING CHINOOK G r o w t h  - Food

RUN NAME: WE31

PERIOD
ENDING
DAY

PERIOD
ENDINC
DATE

\
NO. FISH HORT.

1 02/20/91 1,586,164
15 03/!4/91 1,463,493  7.73
29 03/28/91 1,379,542  5.29
43 04/11191 1,322,990  3.57
57 04/25l91 1,284,534  2.42
71 05109/91 1,258,385  I .65
85 OS/23191 1,240,603  1.12
99 06/06/91 1.228,511  0.76
113 06/20/91 1,220,289  0.52
127 0?/04191 1,214,632  0.36
141 07118191 1,210,127  0.28
155 08/01/91 1,205,RZO 0.27
:69 08/15/91 ;,2C:,630  0.26
!83 08129191 1,197,563  0.26
197 D9112l91 1,193,617  0.25
211 09126191 i,189,802  0.24
225 !0/10/91 1,186,123  0.23
239 10/24/91 1,182,580  0.22
253 11107191 1,179,173  0.21
267 11121191 1,175,902  0.21
281 12/05/91 1,172,767  0.20
295 12/19/91 1,169,768  0.19
309 D1/02/92 1,166,905  0.18
323 01/16/92 1,164,179  0.17
337 01/30/92 1,161,588  0.16
351 02113192 1,159,134  0.15
365 02127192 1,156,815  0.15
379 03112192 1,154,565  0.14
393 03126192 1,152,314  0.14
407 04109192 1,150,064  0.14

AVE.
TEHP.
(F)

ITU'S
/IN.

47.0 37.0
43.0 37.0
44.0 37.0
46.0 37.0
50.0 37.0
53.0 37.0
53.0 37.0
53.0 37.0
53.0 37.0
53.0 37.0
53.0 37.0
53.0 37.0
53.0 37.0
53.0 37.0
52.0 37.0
47.0 37.0
44.0 37.0
42.0 37.0
40.0 37.0
37.0 37.0
36.0 37.0
33.0 37.0
34.0 37.0
35.0 37.0
36.0 37.0
38.0 37.0
40.0 37.0
43.0 37.0
44.0 37.0

LENGTH
(HN)

NO.
FISH
/LB.

BIOMASS
(Las.1

34.1 1,rOD.O 1,133
38.8 947.0 1,545
42.3 732.1 1,884
46.1 565.8 2,338
50.5 429.? 2,989
56.2 311.9 4,034
62.8 223.2 5,559
69.5 165.1 7,441
76.1 125.6 9,719
82.0 97.7 L2,432
89.4 77.5 15,612
96.0 62.5 19,286
102.7 51.2 23,487
109.3 42.4 28,248
116.0 35.5 33,603
122.3 30.3 39,279
127.0 27.0 43,892
130.8 24.7 47,800
134.0 23.0 51,202
136.5 21.8 54,007
138.1 21.0 55,756
139.3 20.5 57,155
139.7 20.3 57,404
140.3 20.1 58,052
141.2 19.7 59,105
142.5 19.1 60,579
144.4 18.4 62,904
146.9 17.5 66.138
150.4 lb.3 70,808
154.2 15.1 76,:53

BICMSS  PRODUCED (LBS.) = 76,153
TOTAL FOOD FE0 (LES.) = 116,042 AVERAGE CONVERSION = 1.55

14 DAY
FEED

CONV. REO.
RATE (LBS.1

t
FOOD
FED
/DAY

1.00 412 2.4
1.03 350 1.5
i .07 484 1.7
1 .!O 716 2.1
1.13 1,184 2.6
1.17 1.780 2.9
1.20 2,258 2.7
1.23 2,809 2.5
1.27 3,437 2.4
1.30 4,134 2.2
1.33 4,899 2.1
1.37 5.741 2.0
: .40 6,665 1.9
1.43 7,675 1.9
l.b? 8,325 1.7
1.50 6,920 1.2
1.53 5,993 1.0
1.57 5,330 0.8
1.60 4,487 0.6
1.63 2,857 0.4
1.67 2,332 0.3
1.70 1,607 0.2
1.73 1,625 0.2
1.77 1,861 0.2
1.80 2,652 0.3
1.83 4,263 0.5
1.87 6,038 0.7
1.90 8,872 0.9
1.93 10,334 1.0

NOTE: average temperature is programed for 53 F
during first week after ponding
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CLE ELUM - UPPER YAKIMA SPRING CHINOOK Flow - Space

GIVEN THE FOLLOYING RAXIHUII UATER FLOY AND SPACE REQUIREt!ENTS  (INCL. PREVIOUS AND NEXT BROODS):
UELL YATER -
RIVER UATER =
RACEUAY  SPACE 2

HYCE3AR

?ERIO@ PERIOD
ErD:NG ENDING
:44v DATE

i 02128191
15 03114191
29 03128191
43 04/11/91
57 04/25/91
71 05/09/91
85 OS/23191
99 06/06/91
113 06/20/91
, :-.i’ 0:/04/91
141  :‘/I8191
155 1:.‘01/91
lb9 08’15/91
183  06,2Q/91
197 09, i;/91
i!l 09,‘:.  ‘91

225 lO/lC/91
:39 lri,‘iS/91
153 li/“‘!91
L-7 !: * ‘91
_ -1- i 1; ::!‘91
35 lL,. I 91
109 01/3::92
3:? 0!,‘16/92

7 Oli?“‘92.
<:I 0; :i.q;

??S Oil  ; T/92
j-3 G? ‘i92
-.-, .-, ‘. ‘92

5,400 GPH ( 12 cfs; used from June 1st through Septerber  1st)
7,200 6PM (lb cfs; used from September 1st through June 1st)

75,000 CU.FT.

------UATER FLOU REQHT’S-------- -----_-_ RI\CEuA~ REQ”T ‘C, -------- --

TOTAL
BIOMASS
(LRS. 1

ACTUAL
YATER
FLOU
USED

ALLOU-
ACTUAL ABLE
L8S.7 LRS.1
CPM 6PR

AC lUAL
FLOU RACEUAY
REQ’D SPACE
[GPH) USED

ALLOU-
ACTUAL ABLE
L8S.l L8S.l

CU.FT. CU.FT.

TOTAL
CU.FT.
REO’D

1,133 450 2.52 6.34 179 10,000 0.11 0.27 4,237
1,545 450 3.43 6.34 244 10,000 0.15 0.27 5,779
1,884 450 4.19 11.96 158 10,000 0.19 0.29 6,467
2,338 450 5.20 10.13 231  10,000 0.23 0.32 7,364
2,989 450 6.64 7.79 384 45,000 0.07 0.35 8,590
4,034 1,350 2.99 5.20 776 45,000 0.09 0.39 10,418
5,559 1,350 4.12 4.14 1,343 45,000 0.12 0.43 12,840
7,441 2,700 2.76 4.46 1,668 45,000 0.17 C.48 15.544
9,719 2,700 3.60 4.77 2,039 45,000 0.22 0.52 18,531

12,432 4,950 2.51 5.06 2,456 45,000 0.28 0.57 21,803
15,612 4,950 3.15 5.36 2,915 45,000 0.35 0.62 25,347
19,286 4,950 3.90 5.65 3,412 45,000 0.43 0.66 29,148
23,487 4,950 4.74 5.94 3,957 45,000 0.52 0.71 33,201
28,248 5,400 5.23 6.21 4,552 45,000 0.63 0.75 37,506
33,603 5,400 6.22 b.bb 5,199 45,000 0.75 0.80 42,061
39,279 5,400 7.27 7.;9 5,387 75,000 0.52 0.84 46,624
43,892 7,200 6.10 12.42 3,533 75,000 0.59 0.88 SO,lSS
47,800 7,200 6.64 18.44 2,592 75,000 0.64 0.90 53,036
51,202 7,200 7.11 24.G2 2,132 75,000 0.68 0.92 55,471
i,4,007 7,200 7.50 31.73 1,702  75,000 0.72 0.94 57,425
!5,?56 7,200 7.74 53.76 1,045  75,000 0.74 0.95 58,606
57,155 7,200 7.94 67.:5 849 75,000 0.76 0.96 59,532
57,404 7,200 7.97 99.17 576 75,000 0.77 0.96 59,656
58,052 7,200 8.06 99:b 585 75,000 0.77 0.97 60,057
59,105 7,200 8.21 87. 3 674 75,000 0.79 0.97 60,736
b3,579 7,200 8.41 62. 3 965 75,000 0.81 0.98 61,698
b2,904 7,200 8.74 40. 7 1,566  75,000 0.84 0.99 63,224
66,138 7,200 9.19 28.<5 2,284 75,000 0.88 1.01 65,331
70,808 7,200 9.83 19.>4 3,625 75,ODO 0.94 1.04 68,326
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CLE ELL'M -

NN NAHE:  rlYCE4A

PERIOD PERIX
EN3IN6 ENDING
DAY DATE

3

1;
29
43
5?
7:
85
99
“3rl
127
;4:
3-c&>J
:69
:93
197
2 . .a.

02/28/91 523,377
03/14/91 574,139 7.95
33128191 540,649 5.37
04/11/9: 5i8,088 3.5;

34i2519: 502,747 1.56
05/39/9: C”r2.3:: 1 .y?

35/23:9: :e5,:21 1.::
ob/ob;9: 480,398 3.77
36/2C;9! 477,;1: 9.53
c7:34/2: ::4,0r;: f li
:?,‘:t3:9; :73,p3 5 1;’
r38iCl:?: . ,q. . . ..o-. - 3.15
?9i:i:9: :69,?;: 2.1’
:9;29!Q’
39/:2,SI

:68 ,S5: : .;t
Ib:,O?? : .:I

39iibt~: :4c.-J5: : .::

NACHES  SPRING CHINOOK G r o w t h  -

t

NC. F!SH fiORT.

AVE.
TiqP. -0 UTU'S
(:) /IN.

65.5 37.c
43.c 3?.0
44 .c 37.:
4b.C 37.2
5c .c 37.G
‘j.C 37.:
S?.C j! .c
53.0 37.c
:.!.C 37 .:,
c> (r__ ., 37.3
S? .:2 37.:
Li .?. .d ji !:
c: p-w-4 37.:
53.1 3! .::
52,: 37.:

LEYGTH
(NH)

34.:
38.3
4i.8
45.6
50.1’
55.7
62.2
69.:
75.5
82.3
a8.9
95.6

:‘J2.2
LO8 .S
1.c ;-12 4
* -8,-‘r .9

445
554
?;b
889

a-,,_ ..-:
: .jj9
3 .-- ..‘ 5
:.a’.:
) ---,.LY
,., 7“ .,

^.‘. , . ‘.. 7
- ,..-,CLl
:,;jt

‘. : ; , ; -
, -.._ -;L

: f : - L 7

:: ;AY

FEEC
: :uv REO.
RATE 1195.;
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CLE ELUM - NACHES SPRING CHINOOK Flow - Space

CIVEN THE FOLLOYINC MXIflUH YATER FLOY nN0 SPnCE REWIREHENTS:
YELL YATER =
RIVER UnTER =
RACEUAY SPACE =

1,800 6P)I (4 cfs; used froe June 1st through Septerber  1st)
2,250 6PH (5 cfs; used from September 1st through June 1st)
20,000 CU .Fl .

HYCE4nR ------UnTER FLOU REMT’S-------- __------ R,jCEuf,y REQnT’$----------

PER100 PERIOD
ENDING ENOING
DAY DnTE

TOTIL
0Ionnss
(18s. 1

ncwk
UATER
FLOU
USE0

ALLou-
AcTunL n0LE
LBS.1 L0S.l
6PN 6PH

nc TunL
FLOU RACEUAY
REQ ‘0 SPACE
(6P)o USED

ALLOU-
ncTunL n0LE
L8S.l L0S.l

CU.FT. CU.FT.

TOTAL
CU.FT.
REO’D

1 02/28/91 445 225 1.98  8.06 55 5,000 0.09 0.26 1,685
15 03/14/91 504 225 2.60 8.06 72 5,000 9.12 0.26 2,212
29 03/20/91 714 225 3.17 11.79 61 5,000 0.14 0.29 2,470
43 04/11/91 888 225 3.95 9.96 89 5,000 0.18 0.31 2,025
57 04/25/91 1,137 225 5.05 7.64 149 5,000 0.23 0.34 3,299
71 05/09/91 1,539 225 6.04 5.08 303 5,000 0.31 0.38 4,007
85 05/23/91 2,126 450 4.72 4.04 526 20,000 0.11 0.43 4,947
99 06106191 2,851 900 3.17 4.35 656 20,000 0.14 0.48 5,996
113 06120191 3,729 900 4.14 4.64 804 20,000 0.19 0.52 7,155
127 07/04/91 4,777 900 5.31 4.92 972 20,000 0.24 0.57 0,427
141 07/18/91 6,007 1,800 3.34 5.19 1,157 20,000 0.30 0.61 9,804
155 08/01/91 7,420 1,800 4.13 5.47 1,350 20,OOo 0.37 0.66 11,281
169 08/15/91 9,054 1,000 5.03 5.74 1,570 20,000 0.45 0.70 12,057
183 08/29/91 10,097 1,800 6.05 5.99 1,820 20,000 0.54 0.75 14,532
197 09/12/91 12,972 2,250 5.77 6.23 2,083 20,000 0.65 0.80 16,304
211 09126191 15,172 2,250 6.74 7.02 2,163 20,000 0.76 0.84 10.079
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FOOD REQUIREMENTS AT CLE ELUM

HYCElAF

PERIOD ****** LBS. FOOD REWIRED BY SPECIES ****** TOTAL
ENDING YAKIMA SP. NACHES SP. LBS . FOOD
DATE CHINOOK CHINOOK REWIRED

01/29/91 6.139
02/28/91 10,713
03130191 20,041
04/30/91 1,900
05/30/91 4,037
06/30/91 6,246
07130191 9.033
08/29/91 20,081
09/29/91 15,245
10/29/91 11,323
11129191 7,344
12/29/91 3,940
01129192 6,139

139
321
730

1.582
2,465
3,587
8,025
3,341

6,139
10,852
20,362
2,630
5.619
8,711
11.620
28,106
lH,586
11.323
7,344
3,940
4,139
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WATER FLOW REQUIREMENTS
AT CLE ELUM

HYCElAZ

PERIOD PERIOD
ENDING ENDING

DAY DATE

1 02128191 7,875
15 03/14/91 7,875
29 03/28/91 7,875
43 04/11/91 675
57 04125191 675
71 05109191 1,575
85 05/23/91 1,800
99 06/06/91 3,600
113 06/20/91 3,600
127 07/04/91 5,850
141 07118191 6,750
155 08/01/91 6,750
169 08/15/91 6,750
183 08/29/91 7,200
197 09/12/91 7.650
211 09126191 7,650
225 10/10/91 7,200
239 10/24/91 7,200
253 11/07/91 7.200
267 11121191 7,200
281 12/05/91 7,200
295 12119191 7,200
303 01/02/92 7.200
323 01116192 7,200
337 01/30/92 7,200
351 02113192 7.200
365 02/27/92 7,875
379 03112192 7,875

----- ACTUAL ------ -- MIN. REQ’D --
GPM CFS GPM CFS

WATER WATER WATER WATER

17.5
17.5
17.5
1.5
1.5
3.5
4.
98.0

8.0 .'

17.0,;
17.0
16.0
16.0
16.0
16.0
16.0
16.0
16.6
16.0
16.0
16-q
17.5
17.5

1,800 4.0
2,600 5.8
3,844 8.5

320 0.7
533 1.2

1,079 2.4
1,869 4.2
2,324 5.2
2,843 6.3
3,428 7.6
4,072 9.0
4.770 10.6
5,535 12.3
6,372 14.2
7,282 16.2
7,550 16.8
3,533 7.9
2,592 5.8
2,132 4.7
1,702 3.8
1,045 2.3
849 1.9
576 1.3
585 1.3
674 1.5
965 2.1

1,800 4.0
2,600 5.8
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CLE ELUM Pollutants

Estimated PPll of Pollutants Generated Daily for
all Species Prograwed at Cle Elum Facility

HYCElnP

FOOD POLLUTtWS CENERATED IN PPll 1:
PERIDD PERIOD FED IKL 6Pll _______--______--_--____________________-------------  ECEIV[fi

EMDING ENDING SPECIES UnlER TOTI\L
DAY DATE (LBS.1 ncTunL bnmotm NH3

1 02/20/91 304 7,075 0.10 0.0002 0.28 0.02 0.97 1.09
15 03114191 471 7,875 0.16 0.0002 0.43 0.02 1.49 1.69
29 03/20/91 660 7,075 0.23 0.0003 0.62 0.04 2.12 2.40
43 04/11/91 786 675 3.11 0.0046 0.44 0.49 29.11 32.96
57 04/25/91 71 675 0.28 0.0004 0.76 0.04 2.63 2.90
71 05/09/91 117 1,575 0.20 0.0003 0.54 0.03 1.06 2.11
05 OS/23191 177 1,000 0.26 0.0004 0.71 0.04 2.46 2.70
99 06/06/91 225 3,600 0.17 0.0002 0.45 0.03 1.56 1.77

113 06/20/91 280 3,600 0.21 0.0003 0.56 0.03 1.94 2.20
127 07/04/91 343 5,850 0.16 0.0002 0.42 0.02 1.46 1.66
141 07/10/91 412 6,750 0.16 0.0002 0.44 0.03 1.53 1.73
155 08/01/91 409 6,750 0.19 0.0003 0.53 0.03 1 .a1 2.05
169 00/15/91 574 6,750 0.23 0.0003 0.62 0.04 2.12 2.40
103 00/29/91 666 7,200 0.25 0.0004 0.67 0.04 2.31 2.62
197 09/12/91 768 7,650 0.27 0.0004 0.73 0.04 2.51 2.04
211 09/26/91 833 7,650 0.29 0.0004 0.79 0.05 2.72 3.08
225 10/10/91 494 7,200 0.18 0.0003 0.50 0.03 1.72 1.94
239 10/24/91 420 7,200 0.16 o.OOo2 0.43 0.02 1.49 1.68
253 11/07/91 381 7,200 0.14 o.OOO2 0.38 0.02 1.32 1.50
267 11/21/91 321 7,200 0.12 o.OoO2 0.32 0.02 1.11 1 .tb
281 12/05/91 204 7,200 0.08 0.0001 0.21 0.01 0.71 0.80
295 12/19/91 167 7,200 0.06 0.0001 0.17 0.01 0.58 0.65
309 01/02/92 115 7,200 0 .D4 0.0001 0.12 0.01 0.40 0.45
323 01/16/92 116 7,200 0.04 0.0001 0.12 0.01 0.40 0.46
337 01/30/92 133 7,200 0.05 0.0001 0.13 0.01 0.46 0.52
351 02/13/92 189 7,200 0.07 O.OoOl 0.19 0.01 0.66 0.74
365 02/27/92 304 7,075 0.10 0.0002 0.28 0.02 0.97 1.09
379 03/12/92 471 7,075 0.16 O.OOO2 0.43 0.02 1 .I9 1.69

NITRATE PHOSPHATE
SETTLED
SOlIOS

UnTER
8.0.0. (CFS)

11 The ppm of pollutants in the discahrge water is illustrated in the table.
Vacuum cleaning will significantly reduce the level of settleable solids
and B.O.D.
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OAK FLAT -

RUN MANE: HYOFlA

PERIOD PERIOD
ENDING END!NC
DAY DATE

.a aL . .
225
i3Q
253
;5 7

28,
295
323
322

-73:.
35:
365
379
393
457

8/2b:91 465,3?1
lC~10/91 464,311 0.23
;C\::4;9: 462,905 0.23
1 ' ,' 92 ? i 0 1. . (61,553 c.22
:i:i: 3: 463,254 0.2:
:;:2!#9’ . 459  ,C;O 0.20
12i;a.  0: d5’,820  0.:‘)
jl::;;Q: 356,681 3.:8
3:!;5#‘02 a55  ,bCi ~c.:?

31;3C:Ci 454,570 C.;b
32113i92 d53,bOO  c.:tJ
32’27.92 452,679 0 .!5
33ili,92 r51,:06 0.1s
0 j:26!92 550,893 0.14
34:‘;91’92 d50,OOO  rJ.:4

NACHES SPRING CHINOOK

2
NO. cISH HORT.

AVE.
PF. ITU'S
1F) IIN.

52.0 33.0
47.3 73.0
:r, .‘: 33.c
?5.: 33.0
35.c 33.0
32.5 33.0
34.; 33.0
::.3 33.3
!d.C 33.0
34.5 33.0
16 .(I 33 .o
40.3 33.0
4: i, 33 .o
44.2 33.0

LENGTH
:nn)

:21.0
:20.9
:34 ;
117 (1
:B.:
:39.i
i3s.3
1dC.I

14: .e

141.5
142.2
!43.6
116.4
1sc.o
:5d.2

B:OrlASj  DRODKE3 !:05.) = 14,615
TC'AL ::3c 'E3 (LES.) = 26,766 avEaA6E ::YVERSION  = 1.03

NO.
FISH
/LE.

30.6
25.9
‘? 3Lc
:*. . 5
2: .3
20.5
20.5
20.:’
:;.7
:Q 6
19.3
18.’
:‘.6
lb.4
li :.r.i

G r o w t h  - Food

15,:9?
i7,952
x ,205
2! ,450
::  .89!

2: ,340

:',360
:;.a55

:; ,946

;; 1.42*- ,-

23,542
24,204
:5.616
2:.d6?
Y,Bl>

14 DAY \

CEEO FCOD
CONV. REO. FED
R&TE i '-ES ) /'DAY

1.54 d,230
: 57 : ,541
: .5: :,tc:
1.64 .‘25
i .08 754
1.7: 626
! .:5 534
: .?9 562
: 82 05:
: 86 559
1 .ec : ,253
1.93 ;.‘23
1 .at 3,636
2.x d ,690

1.9
: .d
t.7

11 .2
G.2
3.2
a.2
0.2
0. 2
0.2
0.4
0.3
:. 0
0 -. L
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O A K  F L A T  - NACHES SPRING CHINOOK

GIVEN THE FOLLOYIN6 MXIHUH WATER FLOY AND SPACE REQUIRENEWTS:
UATER FLOY =
RACEYAY SPACE =

HYOF4bR

PERIOD PERIOD
ENDING ENDING
3AY 3ATE

1 C9/26/91 15,197 3,150 4.82 6.51 2,335 30,000 0.51 o.a? I'.113
I5 :3/!3/91 17,952 3,150 5.70  6.51 2,759  30,000 0.60 0.99 2c.215
29 !0/24/91 20,205 3,150 6.41 11.12 1,817  30,000 0.67 0.92 21,851
a3 11/0?191 21,450 3,600 5.96 28.13 763  30,000 0.71  0.94 2: ,718
57 !I/21191 21.891 3,600 6.08 83.23 263 30,000 0.73 0.95 23,007
71 12/05/91 22,340 3,600 6.21 81.74 273  30,000 0.74 0.96 23,299
85 12119191 22,368 3,600 6.21 99.91 224  30,000 0.75 0.96 23,298
99 01.‘@2/92 22,655 3,600 6.29 99.05 229 30,000 0.76 0.96 23,478

113 01/16/92 22,946 3,600 6.37 99.05 232 30,000 0.76 0.97 23,660
127 C1:30/92 23,242 3,600 6.46 99.04 235  30,000 0.77 0.97 23,845
;41  02/!3/92 23,542 3,600 6.54 99.04 238 30,000 0.78 0.98 24,033
155 C2/27/92 24,204 3,600 6.72 52.96 457  30,000 0.81 0.99 24,465
169 ‘3112192 25,616 4,050 6.32 24.74 1,035  30,000 0.85  1.01 25,390
183 (‘3126192 27,467 4,050 6.78  18.87 1,456 30,000 0.92  1.03 26,582
197 @41’09/92 29,812 4,050 7.36  14.73 2,023 30,000 0.99  1.06 28,055

4,050  CPM (9 cfs)
30,000  CU.FT.

TOTAL
8IOHASS
(LBS.1

------,,,j,ER FL,,,,  REQ,,T’S---s-s  --------R,jCEUAY  REQHT’S-------s-s

Flow - Space

ACTUAL
UATER
FLOU
USED

ALLOU-
ACTUAL ABLE
LB.1 CBS./
GPH 6Pll

ACTUAL
FLOU RACEUAY
REQ'D SPACE
(6Pn) USE0

ALLOU-
ACTUAL ABLE
LBS.1 IRS.!

CU.FT. CU.FT.

:01111
CU.FT.
QEQ'D
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O A K  F L A T  -

RUN N4HE: HYOFSI

PERIgD
ENDING
DAY

BIOIMSS  'RODUTi3 !LeSi1lA~ ‘CC3  FE3 [LSS.'I

NACHES SUMMER CHINOOK

t

NO. 'ISH "CR'.

4VE.
TEP
iC‘I :

#T'J'<
!:N.

2’6,923
255,396 1.7:
240.5bb 5.32
230 ,?IC 3.58
22!,WJ 2 to

2:s , 4; _. : .G

2;?,16? : 17
i., . .
_..,.  5.

I\ ,-
‘9.’

-.,> -.; ; ;-
-IL, .- . . . .
-..  . .
,..a  ,‘-? I .  lc

il;.Qjc  ,..L?
)Y” “0 1 ,.
-ir,r- v.-

2:s .JQ: 2.27

..?.*‘.-.  : :?

.*. 7;.

--3 _I -.-.:
_ . . . .

; ;I

1:7,(::  I-2:

:Cb.-:: 1 1;

.,,  .^.
-.o,.\.

..,  .-
. _.

.“,$ :e,, 1 -.-
-d-.“C- “.bb

;oc,a;;  * -.‘i L.

,‘P,r 3:; 3.2::
203,853 0.19
X3,3!: ;.18
X2,872 0.1;
2x,4; :.!6
X: ,38b ?;.:0
3:.%32 2.15
2 <. . . .:e! ;.::
:co ,:q 3.:4
20C.395 3.:5
:cc,33*” 3.:3

bS.5
42.0
44.:
*I -.
;: :
: ’.
. . .
i;
: ..: .
_- _::..
z: -__ .

: .
::
:.
;. ._- .
C’ .

36.0
36.3
36.C
?5 :

!b :
i5 :
35 :
: .:
10 .:
?6 .:
!t, :
76 :
36 :
:& -

36 :
16 I
15 ::
3t .‘?
36 .I:!
56.3
36.0
36.3
36.3
36.3
35.3
36.:
!6.3
36.:
?9 ..’
26.2

34.!
38.5
41 .I
4s.e
49.8
54.7
.f” 6
5:.e

?. z
3; :
a- i~
;r 7

._.. . . 5
’ ‘P.,I 3
. ; i._ -
:
. .- 4._.
..,. 1.(L
1.2’  1
136.?
137.2
!37.4
:38.0
:3e.7
!39.3
14C.O
:Ji .3
143.9
147.1
15: .3
155.3

j z i3,5!;
2: ,:3: aJER4;E :3YVERS:1N  z :.!;

NO.
FISH
/LB.

ii!MASS
;a. 1

i ,400.O :38
973.5 262
753.3 315
583.8 395
447.5 500
338.3 b49
249.4 ;c:
:;1: .: : ,:s3
i25.5 : .!6?
:1:.; i.:jt
di .? Z.582
55.3 j ,;;i
53.; : .Qj4
e1.5 : ‘?f
?>.b 5.dL
i’ r t .69?
3 .5 - s?ic
23.7 F ,694
22.4 a,:98
2: .ci ;,362
21 4 9,539
21.4 9,548
2: .: 9,360
20.8 3,7?Q
20.5 9,890
20.2 LO ,008
19.6 :i?.‘68
:8.6 :;,a24
17.b :: .5521b.i 1: ,t;0
:4.8 13,519

G r o w t h  -

!4 3AY
FEE0

CONV REO.
RATE (LBS.:

i.00 b!
:.03 55
! .07 85
1.10 :!6
:.!t :69
! .- -CL- i
I ...L. 18:
. TI i 4 49s
-c. L- r.93
1.3: -19

-. I: 858
1.2 ..:;:
:.t: :.182
: .4c ; .:qp
:.aa : ,631
;,. .‘ : .58:
:.55 ; .I%
: .5q 764
i.62 292
1.66 292
!.69 267
: .72 273
l.76 274
1.79 277
! .83 280
: .8b 485
1.90 ! ,054
:.33 1,404
1. 9’ I 1.805
2.co 2,398

Food

\
FOOC
FEZ
II)4!

I -
: .A
1.6
> c_ J
.L.-

.
’ ;
, -;
7 :-
i :
2
. .i .
- _L I
. 4
. a*
. -.
. .I._
3.t
c.:
0.2
0.2
C.;
C.:
0.2
.” :L ._
-. :. .
I 3L.’
3 3

1 .L..
. 9. .‘
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O A K  F L A T  - NACHES SUMMER CHINOOK Flow - Space

GIVEN THE FOLLOUINC IMXINUI! UATER FLOU AND SPACE REWIREHENTS  ( ML. PREVIOUS AM HEX1 BROODS 1:
YELL UATER = 900  WI! (2 cfs; used from June 1st through September 2nd)
RIVER UATER = 1,800 6Pil (4 cfs; used from September  2nd through June 1st)
RACEUAY SPACE = 15,ooo CU.FT.  (flAX.)

HYOFSAR ______ MATER  FLOU REQ)(T’S-  ---____ --- ----- Rf,CEuAy REQHT’S----------
ACTUAL

PERIOD PERIOD
ENDING ENOIN6
DAY DATE

TOTAL
8IOnASS
(LBS.)

UATER
FLOU
USED

ACTUAL ALLOU-
FLOU RACEUAY ACTUAL ABLE
REQ ‘0 SPACE LBS./ LBS./
(6Pn) USED CU.FT. CU.FT.

1 03/01/91 198
15 03;15/9! 262
29 03/29/91 315
43 04112191 395
57 04/26/91 so0
71 05/10/91 649
85 05/24/91 867
99 06/0?/91 1,183

113  06/21/91 1,569
127  0?/05/91 2,034
141 0?/19/91 2,582
155  08/02/91 3,220
169 08/16/91 3,954
183 08/30/91 4,790
197  09/13/91 5,686
211  09/2?/91 6,686
225  10/11/91 7,794
239 10/25/91 8,694
253  1 l/08/91 9,188
267 11/22/91 9,362
281  12/06/91 9,539
295  12/20/91 9,548
309 01/03/92 9,660
323 01/1?/92 9,774
331 01/31/92 9,890
351  02/14/92 10,008
365 02/28/92 10,268
379 03/13/92 10,824
393  03127192 11,552
407 04/10/92 12,470

900
900
900
900
900
900
900
900
900
900
900
900
900
900

1,350
1,350
1,350
1,350
1,800
1,800
1,800
1,800
1,800
1,800
1,800
1,800
1,800
1,800
1,800
1,800
1,800

ALLDU-
ACTUAL ABLE
LBS./ L8S.l
6Pll 6PH

0.22 7.75
0.29 7.75
0.35  13.21
0.44  9.63
0.56  8.51
0.72  6.76
0.96 5.20
1.31  4.14
1.74  4.46
2.26 4.76
2.87  5.05
3.58 5.35
4.39  5.63
5.32 5.90
4.21 6.70
4.95 6.94
5.77 7.18
6.44 12.21
5.10 30.85
5.20 91.75
5.30 90.06
5.30 99.93
5.37 99.13
5.43 99.12
5.49 99.12
5.56 99.12
5.70 58.12
6.01 27.08
6.42 20.62
6.93 16.08
7.51 14.27

26 15,000 0.01 0.26 746
34 15,000 0.02  0.26 990
24 15,000 0.02 0.29 1,097
41 15,000 0.03  0.31 1,258
59 lS,OOO 0.03 0.34 1,458
96 15,000 0.04  0.38 1,721

167  15,000 0.06  0.42 2,079
285 15,000 0.08  0.46 2,548
352 15,000 0.10  0.51 3,070
428 15,000 0.14 0.56 3,643
511  15,000 0.17 0.61 4,266
602 15,000 0.21 0.65 4,937
JO2 15,000 0.26  0.70 5,655
811 15,000 0.32  0.75 6,418
849  lS,ooo 0.38 0.79 7,188
963  15,000 0.4s 0.84 7,999

1,086  15,000 0.52  0.88 8,851
712 15,000 0.58  0.91 9,510
298  15,000 0.61 0.93 9,858
102 15,000 0.62  0.94 9,972
106  15,000 0.64 0.95 10,088
96 15,000 0.64 0.95 10,086
97 15,000 0.64 0.95 10,157
99 15,000 0.65  0.96 10,228

100 15,000 0.66  0.96 10,301
101 15,000 0.67 0.96 10,376
177  15,000 0.68  0.97 10,548
400  15,000 0.72  0.99 10,918
560 15,000 0.77 1.01 11,394
776 15,000 0.83 1.04 11,983
948 15,000 0.90  1.07 12,637421  04124192 13,519

TOTAL
CU.FT.
REQ’O
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O A K  F L A T  - COHO G r o w t h  - Food

RUN NAME: WOFlA

PERIOC PERIOD
ENOIN6 ENDIN
MY 3ATE

:
:5
29
43
Cl.e.
7.

;;

99
1:3
127
14:
155
169
183
197
‘1’
;2;
239
253
267
281
295
309
323
337
351
365
319
393
407
421

03/15/9! 2,400,000
0312919’1 2,288,Cbl 4.66
04/12!91 2,211,455  3.19
~b.‘2b!!: 2,159,850  2.:5
.;lj*!~lQ! 2,124,760 : .46
35/24!9; :,100,898  C.99
rj5/07;9: 2,394,672  G.68
06:21i’J: 2,073,638  0.46
07/05!91 2,066,135  0.31
C7/19iqi 2,060,973  0.22
08:32;‘3: :,056,861  0.17
08/!6/9! 2,052,931  0.16
08/30/9: 2,049,108  0.16
09:13iq: 2,045,397  0.15
c9/2?/9: : ,341,796 0.15
lOl;ii91 2,338,3!5  ‘2.15
!0/2519! 2,034,958  0.14
li/O8/9; 2,031,725  0.13
11/22/91 2,028,616  0.13
12/06/91 2,025,631  0.12
12/20/9! 2,022,770  0.12
01/03/92 2,020,034  0.11
01/17/92 2,017,422  0.11
01/31/92 2,014,934  0.10
02/141‘92 2,012,570  0.10
02/28/92 452,324  0.09
33/13/92 451,848 0.09
03127192 45: ,386 0.09
04/10/92 450,924  0.09
04/24/92 450,462 0.09
05/08/92 450,000 0.09

2
NO. FISH HORT.

AVE.
TEMP. @W’S
(F;

42.0
44.0
45.0
47.0
50.0
53.0
57.0
57.0
58.0
58.0
59.0
54.0
52.0
52.0
52.C
47.0
40 .o
35.0
35 .o
32.5
34 .o
34.0
34.0
34.0
36.0
40.0
42.0
44 .o
45.0
47.0

IIN.

44 .o
44.0
44 .o
44.0
44 .o
44.0
44.0
44.0
44.0
44 .o
44 .o
44.0
44.0
44.0
44.0
44 .o
44 .o
44.0
44 .o
44 .o
44 .o
44.0
44.0
44.0
44 .o
30.0
30 .o
30.0
30 .o
30.0

LENCTH
(NH)

NO.
F!SH
.‘L8.

BIORASS
(L8S. j

29 .O 1.800.0 1,333
31.6 1,383.4 : ,654
34.8 1,037.: 2,132
38.3 780  .? ; ,766
42.3 580. ! ?,563
47.1 425.6 : ,395
52.6 300.5 t ,Q36
59.3 210.3 3 .s59
65.9 152.9 lj,jlO
72.9 !!3.4 19,174
79.8 a5.4 23,806
86.9 66.7 30,769
92.8 50.9 37,336
98.1 46.4 AA ,249

:03.4 79.6 C.(  j*C.., A_
108.7 34.1 57,T!3
!12.7 30.6 66 ,:8b
114.9 28.9 7c, 206
115.7 28.3 7: ,569
116.5 27.8 72,953
116.6 27.7 73,099
117.1 27.3 74,004
117.6 26.9 74,919
118.2 26.6 75,046
118.7 26.2 76,784
119.8 25.5 78,778
122.9 23.6 19,126
126.8 21.5 20,983
131.5 19.3 23,369
136.5 17.2 26,151
142.4 15.2 29,627

BIOHASS  PRODUCED (18s.  ) = 90,680
lOTAL FOOD FED (LB. ) = 144,346 AVERR6E CONVERSION = 1.62

14 DAY 2
FEED FOOD

CONV. REQ. FED
%!YE i LB. I /CAY

:.30 321
! .34 b98

: .09 186
1 *q. ..L ’ *C8r.‘J
..-. : ‘:::.,i._
! .L. ? . z ,345
1 25 3.545
1 .!9 4 ,?09
! 7-J. .-. b ,208
; .37 7,729
i .4! ; ,845

: .A5 Q ,556

:.SC  i3,046

1 .\A I! ,482
1.58 13,042
: .b; :0,875
1.66 5,!87
1.70 2,322
1.74 2,414
:.79 2,047
1.83 2,072
1.87 2,098
1.91 2,124
1.95 2,150
1.99 3,975
2.03 2 .a50
2.08 3,856
2.12 5,051
2.16 6,005
2.20 7,647

:.6
’ 0_
2.1
’ A&
. 8_
3.1
3.4

?.l
3.0
2. 8
2.8
2.1
! .8
; .8
i 7
: .3
c.7
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.4

: .l
1.4
1.7
1.8
2.0

NOTE: 77.5 percent of fish are moved to ponds on August 2nd;
these fish are relocated to Yapato on February 28th.
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O A K  F L A T  - COHO Flow - Space

GIVEN THE FOLLOYIN6 HAXIMJH  YATER FLOY AND SPACE REOUIRENENTS (INCL. PREVIOUS AND NEXT BROODS):

RIVER YATER -
RACEYAY SPACE =

9,900 GPN (22 cfs)
50,000 CU.FT. (MAX.) POND SPACE = 100.000  CU.fT. (MAX.)

HYOflAR ------,,ATER  FLQU REQ)(T’S------we --------RACEMAy REQMT’S------m-v -----------poNf) REQflT’S----------

ACTUAL
PERIOD PERIOD
ENDING ENDING
DAY DATE

TOTAL
BICMASS
(L85.j

UATER
FLOU
USED

ALLOU-
AC TOIL ABLE
L8S.l L85.1
CPM GPH

ACTUAL
FLOU RACEUAY
REO’D SPACE
( GPR 1 USED

ALLOU-
ACTUAL A81E
LBS./ L85.1
CU.fT. CU.fT.

ACTUAL
TOTAL POND
CU.fT. SPACE
REO’D USE0

1 03/15/91 1,333 900 1.48 11.57 115 20,000 0.07 0.22 6,115
15 03129191 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 0.73 244 20,000 0.11 0.24 8,884
43 04l26191 2,766 900 3.07 7.02 354 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 1,350 3.70 4.87 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 0.14  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 0.45 29,737
127 07/19/91 18,174 8,100 2.24 3.16 5,754 50,000 0.36 0.50 36,208
141 08/02/91 23,806 8,100 2.94 3.39 7,025 50,000 0.48 0.55 43,317
155 08/16/91 30,769 9,900 3.11 3.18 9,667 50,000 0.14 0.60 11,557  100,000
169 08/30/91 37,336 9,900 3.77 5.49 6,795 50,000 0.17 0.64 13,140  100,000
183 09/13/91 44,049 9,900 4.45 6.73 6,545 50,000 0.20 0.68 14,662  100,000
197 09/27/91 51,515 9,900 5.20 6.93 7,433 30,000 0.39 0.71 lb ,266 100,000
211 10/11/91 59,773 9,900 6.04 7.12 8,393 30.000 0.45 0.75 17,951  100,000
225 10/25/91 66,484 8,100 8.21 12.02 5,533 30,000 0.50 0.78 19,260  100,000
239 11/08/91 70,206 8,100 8.67 29.89 2,349 30,000 0.53 0.79 19,961 100,000
253 11/22/91 71,Sb9 8,100 8.84 85.08 841 30,000 0.54 0.80 20,209 100,000
267 12/06/91 72,953 8,100 9.01 83.42 874 30,000 0.55 0.80 20,458 100,000
281 12/20/91 73,099 8,100 9.02 99.85 732 30,000 0.55 0.80 20,476 100,000
295 01/03/92 74,004 8,100 9.14 99.08 747 30,000 0.56 0.81 20,635 100,000
309 01/17/92 74,919 8,100 9.25 99.08 756 30,000 0.M 0.81 20,796 100,000
323 01/31/92 75,846 8,100 9.36 99.08 765 30,000 0.57 0.81 20,959 100,000
337 02/14/92 76,784 8,100 9.48 99.08 775 30,000 0.58 0.82 21,123 100,000
351 02/28/92 78,778 8,100 9.73 54.44 1,447 30,000 0.59 0.83 21,479 100,000
365 03/13/92 19,126 4,500 4.25 17.39 1,100 20,000 0.96 0.85 22,588
379 03/27/92 20,983 4,SOO 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 0.91 25,799
407 04/24/92 26,151 4,500 5.81 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

ACTUAL
LB./

cu .fT .

ALLOU-
A&E TOTAL
LB./ CU.FT.

CU.FT. REQ ‘0

0.24 0.48 49,761
0.29 0.51 56,575
0.34 0.54 63,130
0.40 0.57 70,034
0.46 0.60 77,200
0.52 0.62 82,923
0.54 0.63 85,945
0.55 0.64 87,009
0.57 0.64 08,084
0.57 0.64 88,160
0.57 0.65 88,846
0.58 0.65 89,538
0.59 0.65 90,238
0.60 0.65 90,945
0.61 0.66 92,479
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OAK FLAT STEELHEAD G r o w t h  - Food

RUN WANE: HYOFZA

PER100 PERIOD
ENOING ENDING
DAY DATE

211 10/11191 204.670
225 lOlZSl91 ZOb,i:O 0.18
239 11 :oa/91 233,767 3.17
253 11'22,'91 203,3bl 0.17
267 :;iOb/91 202 .q32 J.16
2a: :2:20:?1 202.54i 3.15
Y5 j! :cj;q; 202,:bt 5.1:
3v 0!;1?19; zoi.v?a O.;b
323 :::31,‘92 201,567 3.17
337 02/ib/92 2Ol.lb3 0.13
35: 02128192 2oo,a?b 0.12
365 03/13/92 200,547 0.11
:79 03/27/92 ioo.2b5 0.11
393 04/:0192 17?,sab 0.11

\
NO. FISH MORT.

AVE.
TEMP.
(F)

b7.0
40.0
35.0
35.0
32.5
lb.0
34.0
3b.G
34 .O
36.0
b0 .o
42.0
(4 .o

ITU'S LEN6TH
/IN. (MM)

i5a.q
28.0 i05.1
28.0 ;$9 5
28.0 ioQ.7
28.0 :y: :
28.0 :-1.:
28.3 :-: :
28.0 :-l.5
28.0 :‘3.:
28.0 i74.5

28.0 :!b.!
28.0 170  6
28.0 :83.’
28.0 188.7

BIOMASS PRODUCED (LB.) = ;0,887
TOTAL FOOD FED (LB.)  2 2,435 WERAGE CONVERSIdN = 1.88

NO.
FISH
118.

:2.0
10.7
:0.1
9.8
2.6
; .b
3 r_
7.3
3.:
3 1
8.8
8.3
7.3
7.2

BIOHASS
(Las.1

17.056
19,112
20,251
20,663
21,082
21,!19
1: ,390
21,664
;1,943
22,225
22,835
24,124
25,al:
27,943

14 DAY 2
FEED FOOD

CONV. REQ. FED
RATE (LES.) /DAY

1.51 3,:06
1.55 1,769
1.59 656

: .b3 684
:.3/ I, 591
( 7,. I f.34
I.76 01; 7
i .a0 514
1.84 622
1.88 1,145
1.92 2,473
1 .9b 3,305
2.00 4,263

:.3
0.7
0.2
0.2
0.:
5.2
0.2
0.2
0.2
0.4
0.8
1 .o
1.2
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O A K  F L A T  - STEELHEAD Flow - Space

GIVEN THE FOLLOYINC MAXIHUH YATER FLOY AND SPACE REQUIRENEWTS:
YATER FLOU :
RACEUAY  SPACE =

HYOFZAR

PERIOD PERIOD
ENDING ENDINC
DAY DATE

1 10!11/91 17,056 3,600 4.74 12.03 1,418 30,000 0.57 1.14 14,990
15 10/25/91 19,112 3,600 5.31 12.03 1,589  30,000 0.64 1.14 16,797
29 11/08/91 20,251 3,600 5.63 30.08 673 30,000 0.68 1.16 17,446
43 11/22/91 20,663 3,600 5.74 86.85 238 30,000 0.69 1.17 17,669
57 12/06/91 21,082 3,600 5.86 85.05 248 30,000 0.70 1.18 17,895
71 12/20/91 21,119 3,600 5.87 99.87 211 30,000 0.70 1.18 17,904
85 01/03/92 21,390 3,500 5.94 99.05 216 30,000 0.71 1.19 18,046
99 Ol/l7!92 21,664 3,600 6.02 99.05 219 30,000 0.72 1.19 18,189
113 01/31/92 21,943 3,600 6.10 99.05 222 30,000 0.73 1.20 18,334
127 02/14/92 22,225 3,600 6.17 99.05 224 30,000 0.74 1.20 18,481
141 0212af92 22,835 3,600 6.34 54.74 417 30,000 0.76 1.21 18,808
155 03/13/92 24.124 4,050 5.96 25.69 939 30,000 0.80 1.24 19,500
169 03/27/92 25,811 4,050 6.37 19.54 1,321 30,000 0.86 1.27 20,390
183 04/10/92 27,943 4,050 6.90 15.22 1,836 30,000 0.93 1.30 21,487

4,050 GPH (9 cfs)
30,000 CU.fT.

TOTAL
BIOMASS
(L8S.l

--v--w ,,ATER FLO,,  REONT  ‘5 _--_---- --------  RACE,,Ay  REONT  ‘5 ----------
ACTUAL
UATER
FLOU
USED

ALLOU-
ACTUAL ABLE
L8S.i LES./
6PN 6PN

ACTUAL
FLOU RACEUAY
REO'D SPACE
(GPH) USED

ALLOU-
ACTUAL ABLE
LBS./ LBS./

CU.fT. CU.fT.

TOTAL
CU.fT.
REO'D
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FOOD REOUIREMENTS AT OAK FLAT

HYOFlAF

PERIOD
ENDING
DATE

01/29/91
02/28/91
03/30/91
04/30/91
05/30/91
06/30/91
07i30/91
08/29/91
09/29/91
lo/29191
11129191
12129191
01/29/92

s**%** LBS. FOOD REQUIRED BY SPECIES ******
SPRING SUMMER
CHINOOK CHINOOK

1,952
3,976
8,326

551
1,884
3,349
2,383

637
1,072
1.577
3,492
'3,164
2,180

574
538
551

4,230
5,542
1,479
1,261
1.952

STEELHEAD COHO

1,221
4,240
7,569

4.221 7,945
8,975 19,076
9,726 20,969
15.346 17,729
3,898 4,535
8,355 9,427
13,937 15,514
29,447 32,939
24,524 31,919
17,062 29,660
4,735 8,129
4,119 7.108
4,221 7,945

4,875
1,340
1.190
1.221

TOTAL
LBS . FOOD
REQUIRED
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WATER FLOW REQUIREMENTS
AT OAK FLAT

HYOFlAZ

PERIOD
ENDING

DAY

PERIOD
ENDING
DATE

_---- ACTUAL --_--- -- MIN. REQ’D --
GPM CFS GPM CFS

WATER WATER WATER WATER

1 01/01/91 17,100 38.0
15 01115191 17,100 38.0
29 01/29/91 17,100 38.0
43 02/12/91 17,100 38.0
57 02/26/91 18,000 40.0
71 03/12/91 16,200 36.0
85 03/26/91 16,200 36.0
99 04/09/91 16,200 36.0
113 04/23/91 8,100 18.0
127 05/07/91 6,750 15.0
141 05/21/91 2.250 5.0
155 06/04/91 9,000 20.0
169 06118191 9,000 20.0
183 07/02/91 3,000 20.0
197 07/16/91 9.000 20.0
211 07/30/91 9,000 20.0
225 08113191 10,800 24.0
239 08/27/91 10,800 24.0
253 09/10/91 11,250 25.0
267 09124191 14,400 32.6
281 10/08/91 18,000 40.0
295 10/22/91 16,200 36.0
309 ll/OS/91 17,100 38.0
323 11/19/91 17,100 38.0
337 12103191 17,100 38.0
351 12/17/91 17,100 38.0
365 12131191 17,100 38.0
379 01/14/92 17,100 38.0
393 01/28/92 17,100 38.0

1,289
1,306
1,322
1,338
2,524
3,623
5,074
7,142
4,138
4,623
1,194
2,065
3,729
4,675

4%
'I 6,265

1 7,627
10,369
7,606
7,394

10,731
13,656
9,651
4.083
1,444
1,501
1,263
1,289
1,306
1.322

2.9
2.9
2.9
3.0
5.6
8.1
11.3
15.9
9.2

10.3
2.7
4.6
8.3
10.4
13.9
16.9
23.0
16.9
16.4
23.8
30.3
21.4
9.1
3.2
3.3
2.8
2.9
2.9
2.9
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OAK FLAT Pollutants

Estimated PPH of Pollutants Generated Daily for
all Species Programmed at Oak flats

HYOF IAP

PERIOD
ENDINC
DAY

1 01/01/91 255  17,100 0.04  0.0001 0.11 0.01 0.37 0.42
15 01715791 259 17,100 0 .Ob 0 .OOOl 0.11 0.01 0.38 0.43
29 0::29/91 262 17,100 0.04 0.0001 0.11 0.01 0.38 0.43
43 o2/12/91 265 17,100 0.04 0.0001 0.11 0.01 0.39 0.44
57 02126191 490  18,000 0.07  0.0001 0.20 0.01 0.68 0.77
71 03712791 655  16,200 0.11 0.0002 0.29 0.02 1 .Ol 1.14
85 03726791 898  16,200 0.15  0.0002 0.40 0.02 1.39 1.57
99 04/09/91 1,171  16,200 0.19  0.0003 0.52 0.03 1.81 2.05

113 Obf23l91 636 8,100 0.21 0.0003 0.57 0.03 1.96 2.22
127 05/07/91 630 6,750 0.25  0 .OOOb 0.68 0.04 2.33 2 .bb
141 OS/21  191 129 2,250 0.15 0.0002 0.42 0.02 1.44 1.63
155 06/04/91 195 9,000 0.06 0.0001 0.16 0.01 0.54 0.61
169 06/18/91 295 9,000 0.09 0.0001 0.24 0.01 0.82 0.93
183 07/02/91 379 9,000 0.11 0.0002 0.31 0.02 1.05 1.19
197 07/16/91 495 9,000 0.15 0.0002 0.40 0.02 1.37 1.56
211 07730791 613 9,000 0.18 0.0003 0.49 0.03 1.70 1.93
225 08/13/91 776 10,800 0.19 0.0003 0.52 0.03 1.80 2.03
239 08/27/91 767 10,800 0.19 0.0003 0.51 0.03 1.78 2.01
253 09/10/91 810 11,250 0.19 0.0003 0.52 0.03 1.80 2 .Ob
267 09/24/91 926 14,400 0.17 0.0003 0.47 0.03 1.61 1.82
261 10/08/91 1,354 18,000 0.20  0.0003 0.55 0.03 1.88 2.13
295 10/22/91 1,351  16,200 0.22 0.0003 0.60 0.03 2.09 2.36
309 11105/91 767 17,100 0.12 0.0002 0.33 0.02 1.12 1.27
323 11!19/91 285 17,100 0.04 0.0001 0.12 0.01 0.42 0.47
337 12103i91 296 17,100 0.05  0.0001 0.13 0.01 0.43 0.49
351 12717791 252 17,100 0.04  0.0001 0.11 0.01 0.37 0.42
365 12131791 255  17,100 0 .Ob 0.0001 0.11 0.01 0.37 0.42
379 01/14/92 259 17,100 0.04 o.ooo1 0.11 0.01 0.38 0.43
393 01/28/92 262 17,100 0.04 0.0001 0.11 0.01 0.38 0.43

PfRIOD
ENDINC
DATE

FOOD
FE0 AlL GPI!
SPECIES UATER
(LBS.) ACTUAL

POLLUTANTS GENERATED IN PPH ::
_---__-----___--____---------------------------------  RECEIVIg

TOTAL SETTLED UATER
AMONIA NH3 MTRATl PHOSPHATE SOL IDS 8.0.0. (CFS)

tt The pp~ of pollutants in the discahrge  water is illustrated ia the table.
Vacuum cleaning will significantly reduce the level of settleable solids
and 8.0.0.
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NELSO?r’  S P R I N G S  - FALL CHINOOK

RllN  NANE: t!YBKlA

PERIOD PERIOD AVE.
ENOINC ENDING 2 TEHP. ITU'S LENGTH
DAY DATE NO. FISH HORT. (F) /IN. (HR)

i 02/05/91 3,970,967 36.3
15 C2/19;91 3,790,117 2.35 52.0 30 .o 44.1
29 C3!05/91 3,7;7,942 1.6! 50.0 30.0 51 .l
43 C?l!9i9! 1.225,353 1.08 55.0 30.0 58.1
57 Cb/O2/91 i ,2:5,860 C.71 51.3 33.0 6b .8
7: Ob/16/91 1,209,bCb 0.50 52.0 33.0 71.9
95 Ob/?O/9! 1,205,C!5 0.3b 53.0 33.0 79.4

99 C5/1bi91 1,202,030 0.23 54.0 33.0 07.2
:: 3 05f2ai91 1,230,033 0.16 55.0 33.0 95.3

B!CHASS PRODUCED (LUS.) - 27,150

TOTAL FOOD FED (LB. ) = 26,951 AVERAGE CONVERSION = 1.12

NO .
F:SH
/LB.

UIOMSS
(as. j

1,160.6 3,335
617.1 5,ar2
b!S.b 9,951
282.3 13,022
203.1 5,985
118.8 8,127
!!0.7 10,881
03.6 lb ,378
63.9 18.769

G r o w t h  - Food

:b 3AY
FEED

CONV. REO.
RATE (18s. )

1.00 2,507
1. 03 3,207
!.06 1,327
1.09 1,799
1.13 2,112
1.!6 3,186
1.19 b,156
1.22 5,357

2
FOOD
FED
/3AY

1.6

3.5
3 *. .
2.7
2.7
2.6
2.5
2.5

KITE: average temperature is programed for 54 F
f*or February 5th through February 12th;
672 of fish are relocated to Yapato and Prosser
March 19.
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NELSON SPRINGS - FALL CHINOOK Flow - Space

GiVEN  TIJE FOLLOY!NG !AX!!l'!! UATER FLOU AND SPACE REPUIREIENTS:
UATER F:ZL =
RACEYAY  SPALE =

HYUKlAR

?ERIC3 PER:31
ENDING ENC:Si:
CAY DATE

:5
29
b3
57
7:
05
99

* ? 7..-

C2/05/91
02/i9/91
03/'05!91
03/19/91
04lGii91
C4!!6/9:
c4;3cio:
05/:4:91
05!28/9!

0,500 SPt! :lO cfs)
30.300 CU.FT.

------MATER FLOy REf)nT'5-------- -------- RI\,--UAy REQHT 'S --------__

ASTUPL ALLOU-
!c:A: JATER ACT(IA: ABLE
SICMSS FLCU LB./ LUS./
(LBS.: ':SED SP!! VH

3,335 3,150
5,042 3,:so
8,951 3,150
:3,:22 3,:50
5,985 3,!50
a,127 3,150
:0&3; 3,150
14,378 4,530
:8,769 4,503

1.06 2.68 1,243 30,ooc 0.1: 0.30 10,985
1.85 2.68 2,178 30,000 0.19 0.30 19,240
2.04 3.08 2,307 30,000 0.30 0.35 25,431
4.13 1.34 2,997 30,000 0.43 0.40 32,528
l.FC 4.85 1,235 30,000 0.20 0.45 13,397
2.58 4.66 1,742 30,000 0.27 0.50 16,400
3.45 4.62 2,355 30,003 0.36 0.55 19,897
3.20 b.57 3,147 3:,coo 0.48 0.60 23,939
2.17 4.5: 1,164 30,000 0.63 0.66 28,578

FLOU
REQ'D
(GPtt)

ACTSA. ALLOU-
RACEJAY ACTUAL ABLE
SPACE %.I LOS.1
JSE3 CU.FT. CU.F:.

TOTAL
CU.FT.
REP'D
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NELSON SPRINGS - STEELHEAD G r o w t h  - Food

SLN NAME: HY9K2A

2ERIOD
ENEIN6
irAY

:
i5

3
a:
Cl.,.
7’.

95

c9
..:
1-d

: 2 7
.I?.-*

I I :

:69
1s:
15;
?a tLA.
^^?
:? 3
239
253
26;
281
295
339
323
337
35:

PEPICD
EWiN6
?ATE

52!:5/9:
03/2a/9:
34?‘i2!91

5:!;6/9!
::::0/31
35:;4!91

c?t/07:91
06i21i31
'7/:5/9!
2:.':9;fl
:E! ':2/c!
:E’;6/9:
CE/33!91
;<.':3/9;
f:,'27,9:
1;;::/91
lC;-'i'91
11/08/9:
:::22’9:
i2/06/9:
:2/X/9!
01/03/92
01/17/92
01/31/92
112il4192
r;2/28/92

.

NO. FiSH IiOiT.

553,845
509,i22  a.ca
478,515 5.53

45?,E36 3.:2
4:3,m 2.5 3
434 .jb4 1.72
4’7 L , 862 1 .i7
423.453 0.83
b2O,b%  G .Sb
4;t,333 0.37
:'.s,751 3.30
4!5,:93 C.2;!
4:3.:53 0.3
b :2.::3 0.2'
4:3,732 0.26
204,673 0.25
zcs,!:! 0.23
233.576 0.19
233,059 0.19
?02,56b 0.18
202,098 0.17
2C1,63b C .16
2c1,200 0.16
206,787 0.15
200,394 0.14

2oc,c22 0.13

AVE.
TENP.
(F)

ITL'S
IiN.

5i .O 39.0
52.3 39.3
53.C 39.0
54.3 39.5
55 .O 39.3
59.0 39.3
60.0 39.0
61 .O 39.0
6:.0 39.3
6i .3 39.0
6:.'; 39.0
60.: 39.c
59.c 39.c
58.0 39.0
55.0 39.0
53.0 28.0
49.0 28.0
49.0 20.0
49.0 28.0
49.0 28.0
49.0 28 .o
50.0 28.0
50.0 28 .o
50.0 28.0
50.0 28.0

LENCTH
(HH)

NO.
FISH
/LB.

810nASS
(LUS.)

25.8 2,806.: 197
31.5 : ,541.6 330
37.5 913.6 524
43.0 573.4 799
5: .b 376.3 1,180
57.3 256.1 1,696
65.4 172.2 2,405
73.6 1!9.8 3,533
82.5 85.8 4,901

91.: 63.5 6,589
99.9 49.3 8,626

108.6 37.6 1: ,G43
117.9 31.; i3,755
125.: 24.6 16,754
132.9 20.5 20,017
139.8 " 6.I . 23,221
122.2 26.4 ?.735
129.3 22.3 9,!39
136.4 19.0 10,703
143.5 16.3 12,433
!50.6 14.: 14,338
157.7 12.3 16,427
165.2 10.7 18,850
172.7 9.3 21,499
180.2 0.2 24,383
187.8 7.3 27,513

UICHA55  CROWE: (18s.  ) = 39,123
TOTAL FOX FE3 (LSS.: = 71,333 AVERAGE CONVERSION = 1.83

14 DAY
FEED

CONV. RED.
RATE (LUS.  )

2
FOCD
FED
/CAY

0.90 i20 3.8
0.95 184 3.5
: .oo 275 3.4
: .c5 400 j.2
: .!C 568 3.1
!.15 907 3.5
: .2: : ,259 3.3
1.25 : ,710 3.2
!.30 2,194 3.0
i.jS 2,?50 2.8
:.4c 3,380 2.6
l.bS 3,936 2.4
l.50 4,498 2.2
1.55 5,056 2.1
1.60 5,126 :.a
1.59 2,433 2.6
1.63 2,294 2.0
1.68 2,625 2.0
1.73 2,985 1.9
1.77 3,374 1.9
1.82 3,795 1.8
:.a6 4,513 1.9
1.91 5,055 1.9
1.95 5,636 1.8
2.00 6,259 1.8

5?2 of b*ood stock averaging 12/1b are transfered
to Oak Fiat on lO/:l. The 502 remaiaing  at Nelson
$I::? 9s ake:qe 33115 on 13/!1.
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NELSON SPRINGS - STEELHEAD Flow - Space

GIVEN THE FOLLOUIN6 l!RXI!!!Jfl  YATER FLOU AND SPACE REOUIREHENTS:
UAIER FLOU =
RACEYAY SPACE =

HYBKZAR

?E?:CD PERIOD
ENDING ENDING
OAY DATE

: 03/!5/91
15 03i29i91
29 D/:2/91
43 34i!bl91
57 c5/!.0:91

;; 05/24/91  otlio7i9:
99 06/11/9!
::3 07/05/i:
:27 ::/:9/9;
iCi O!I/G,7/9i
155 C8.:‘i6/9!
IhF 3813?,.9;
!E3 09/:!19i
:9, - 09!:7/Q:
i;i lOili19;
225 10/25/91
1:c- 9 ! l/Xi91
253 lli22191
2b? 12J:L-i?:
29: 12iTr1191
295 0:/03/9:
309 01/!7/92
i23 3!!3;/92

4,500 GPn (10 cfs)
25,000 CU.FT.

______ ,,A,ER  FLOU REQHT’S-------- --_-----  RA,--sAy  RE#T’S-----s-o

TOTAL
6IOI!ASS
iLBS.)

ACTUAL ALLOU- ACTUAL ALLCLi-
UATER ACTUAL ABLE FLOU RACEUAY ACTUAL ABLE
FLOU LBS.1 LBS.1 REQ ‘0 SPACE 1BS.i LBS./
USED 6PN 6Pf! (6Pfl) USED CU.FT. CU.FT.

:OTAL
CU.FT.
REQ’O

197 450 0.44 3.50 56 25,000 0.01 0.22 910
330 450 0.73 3.50 94 25,000 0.01 0.22 1,522
524 450 1.16 3.52 149  25,000 0.0: 0.26 2,028
799 450 1.77 3.50 223 25,000 0.03 0.30 2,647

:,180 450 2.62 3.59 329 25,00C 0.05 0.35 3,399
1.696 900 1.88 3.58 474 25,000 0.07  0.39 4,299
2,405 1,350 1.04 2.55 975 25,000 O.!O  0.45 5,516
3,533 3,150 1.:2 2.54 1,389 25,000 0.14 0.51 6,951
4.901 3,150 1 .j6 2.65 1,052 25,000 0.20 0.57 0,626
6,589 3,150 2.09 2.84 2,323 25,CO0 0.26 0.63 10,499
8,626 3,150 2.74 3.C2 2,856 25 ,GOO 0.35  0.69 :2,536

1: ,040 4 ,c50 2.73 3.20 3,452 25,000 0.44 0.75 i4,759
T3.755 4,350 3.4c 3.49 3,941  25,000 0.55  0.81 17,069
1s ,754 4,500 3.72 3.96 4,229 25,000 0.67 0.86 19,443
2C ,0!7 4,5co 4.45 4.66 4,297 25,000 0.80  0.92 21,967
23,221 4,050 5.73 6.36 3,652 25,000 0.93  0.96 24,115

7,735 4,050 1.9: 4.53 1,706  25,000 0.3: 0.94 9,199
9,139 4 ,c50 2.26 7.09 1,289 25 ,OCO 0.37 0.89 !O ,261

13,703 4,050 2.64 7.31 1,465  25,000 0.43  0.94 1: ,390
12,433 4,050 3.07 7.51 1,655 25,000 0.53 c.99 12,577
14,338 4,050 3.54 7.70 1,961 25,000 0.57 i.04 13,920
ib ,427 4,050 4.06 7.09 2,093 25,000 0.66 1.09 15,120
!8,850 4 ajpI v 4.65 7.19 2,627 25,000 0.75  1.14 16,561
21,499 4 ,x0 5.3! 7.34 2,929 25,000 0.96 :.;9 19 ,C66
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FOOD REQUIREMENTS AT NELSON SPRINGS

HYBKlAF

F’ERIOD
ENDING
DATE

01/29/91 9,568 9,568
02/28/91 5,714 11,896 17,609
03/'30/9: 6.126 120 6,246
c4/30/91 5.598 459 6,057
05/30/9: 9,514 968 10,482
06/30/91 3,875 3,875
07/30/31 4,944 4,944
08/29/91 7,316 7,316
09/29/91 9,557 9,557
10/29/91 7,559 7,559
i:/29/9; 7.904 7,904
12/29/91 7.169 7,169
01/29/92 9 , cJ68 9,568

*x**x* LBS. FO3D REQUIRED BY SPECIES ******
FALL

CHINOOK STEELHEAD

TOTAL
LBS _ FOO3
REQUIRED
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k!ATER FLOW REQUIREMENTS
AT NELSON SPRINGS

HYBK?AZ

PERi;7D
ENDING

GAY

1
*

15
23
43
57
71
85
99
113
127
14:
155
169
183
197
211
225
239
253
267
281
295
300
323
337
351
365
279
393

PEf?IO@
ENDING
DATE

- ---- ACTUAL ._ - _ _ _ -- MIN. REQ’D --
GPM

WATER
CFS

WATER
GPM
WATER

CFS
WATER

01/01/91 4.050 9.0 2.083 4.6
01/:5/91 4,050 9.0 2,627 5.8
01/29/91 4,050 9.0 2,928 6.5
02112191 3,150 7.0 1,243 2.8
02/26/91 3,150 7.0 2,178 4.8
03/12/91 3,600 8.0 2,363 5.3
C3/26/91 3.600 8 .@ 3,091 6.9
04;09/91 3,600 8.0 1,384 3.i
04123191 3,600 8.0 1,965 4.4
05/07/9: 3,600 8.0 2,684 6.0
Of/21/31 5,400 12.0 3,621 8.0
06/04/91 5,850 13.0 5 ,139 11.4
06/lbi91 3,150 7.0 1,389 3.1
07/02/91 3,150 7.0 1,852 4.1
07/16/91 3,150 7.0 2,323 5.2
37,'30/91 3,150 7.0 2,856 6.3
08/'13/91 4,050 9.0 3,452 7.7
38/27/91 4.050 9.0 3,941 8.8
09/10/91 4,500 10.0 4,228 9.4
09/24/91 4,500 10.0 4 ,297 9.5
10/08/91 4,050 9.0 3,652 8-l
10/22/91 4,050 9.0 1,706 3.8
11/05/91 4.050 9.0 1,289 2.9
1:/19/91 4,050 3.0 1,465 3.3
12/'03/91 4,050 9.0 1,655 3.7
12/17/91 4,050 9.0 1,861 4.1
12/3:/91 4,050 9.0 2,083 4.6
01/14/92 4,050 9.0 2,627 5.8
01/28/92 4,050 9.0 2.928 6.5
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NELSON SPRINGS PollutaJlts

Estimated PPll of Pollutants Generated Daily for
all Species Programed at Nelson Springs

HYBKlAP

PERIOD
ENOINC

OAY

1 01/01/91
15 01/15/91
29 01/29/91
43 02/12/91
57 02/26/91
71 03/12/91
95 03126191
99 04/09/91

113 04/23/9!
127 05/07/91
iC1 05/2119!
155 06/04/91
169 06/19/9i
183 07/02/9:
197 07/16/91
211 07i3Ci9i
225 08/13!91
239 09/27/91
253 09/;0/91
267 09124191
281 10/08/91
295 10/22/91
3c9 11/05/91
323 11/19/91
337 12/03/91
351 12/17/91
365 12l3ii91
379 Oli14l92
393 01/29/92

PERIOD
ENDIM
DATE

FOOD
FED ALL
SPECIES
(LBS.)

GPfl
YATER
ACTUAL

POLLUTANTS GENERATED IN PPH ::
-------- - -------------_----_-____  ----- ----- --- ----___ RECEI"I",j

TOTAL
AHHONIA NH3 NITRATE PHOSPHATE

SETTLED
SOL 10s

YATER
8.O.D. (CFS)

271 4,050 0.19 0.0003 0.49 0.03 1.67 1.99
322 4,050 0.21 0.0003 0.58 0.03 1.99 2.25
361 4,050 0.24 0.0003 0.65 0.04 2.23 2.52
403 3,150 0.34 0.0005 0.93 0.05 3.20 3.62
526 3,150 0.53 0.0009 1.44 0.08 4.97 5.63
229 3,600 0.17 0.0002 0.46 0.03 1.59 1.80
318 3,600 0.24 0.0003 0.64 0.04 2.21 2.50
142 3,600 0.11 0.0002 0.29 0.02 0.98 1 .ll
192 3,6OC 0.14 0.0002 0.39 0.02 1.33 1.51
256 3,600 0.19 0.0003 0.52 0.03 1.78 2.01
337 5,400 0.17 0.0002 0.45 0.03 1.56 1.77
447 5,950 0.20 0.0003 0.55 0.03 : .91 2.16
90 3,;so 0.09 0.0001 0.21 0.01 0.71 0.81
122 3,150 0.10  0.0002 0.28 0.02 0.97 1 .lO
i57 3,150 0.13 0.0002 0.36 0.02 1.24 1.41
196 3,150 0.17 0.0002 0.45 t.03 1.56 1.77
241 4,050 0.16 0.0002 0.43 0.02 1.49 1.69
281 4,050 0.19 0.0003 0.50 0.03 1.74 1.96
321 4,500 0.19 0.0003 0.52 0.03 1.79 2.02
361 4,500 0.21 0.0003 0.58 0.03 2.01 2.27
36C 4,050 0.24 0.0004 0.66 0.04 2.26 2.56
174 4,OSG 0.11 0.0002 0.31 0.02 1.07 :.21
164 4,050 0.11  0.0002 0.29 0.02 1.01 1.15
197 4,050 0.12 0.0002 0.34 0.02 1.16 1.31
213 4,050 0.14 0.0002 0.38 0.02 1.32 1.49
241 4,050 0.16 0.0002 0.43 0.02 1.49 1.68
271 4,050 0.18 0.0003 0.49 0.03 1.57 1.99
322 4,050 0.21 0.0003 0.58 0.03 1.99 2.25
361 4.050 0.24 0.0003 0.65 0.04 2.23 2.52

:t The PPB of po!lutants in the discharge water is illustrated in the table.
Vacuum cleaning wi!l significantly reduce the level of settleable solids
and B.O.D.
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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 Hanagement 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,
19871, Sections 703(f)(3), 503(c)(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,
19871, 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.
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3. DESIGN  REVIEW

Klickitat Salmon and Steelhead Hatchery

Active Participants
Technical  Work Group

Bonneville Power Administration

Project Manager:

Environmental
Coordinator:

Yakima Indian Nation

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

(509) 575-5805

Kevin Ward (503) 230-5373
PGA
Bonneville Power Administration
P.O. Box 3621
Portland, Oregon 97208

Project Manager,
Hatchery: Tom Scribner

FRM
Yakima Indian Nation
P-0. Box 151
Toppenish, Washington 98948

(509) 865-5121

Washington Department of Fisheries

Contact: Bill Hopley (206) 753-6600
Assistant Chief Assessment

and Development
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, Washington 98504
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Active Participants
Technical Work Group  (continued)

Consultants

Contact: Harry Senn
President
Fish Management Consultants
8137 Rainier Road, S.E.
Olympia, Washington 98503

Consulting Engineer

Project Manager: Jay Kidder
Senior Engineer
R. W. Beck and Associates
2101 Fourth Avenue
Seattle, Washington 98121-2375

(206) 456-3826

(206) 441-7500
(206) 347-8873

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. We 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 II

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(l) 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 life 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
Kllckitat 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-l, 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 11-2. 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. 8.1 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

(1) Section II, Fish Culture Requirements, was provided in cooperation with
Fish Management Consultants, Olympia, Washington.
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TABLE 11-l

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

(With the number of Experimental
Study Groups In Parentheses)(i)(2)

Stock
Release
Size Klickitat

Spring chinook lS/lb 2,100,000 (130)
Steelhead g/lb 260.000 (8)
Coho lS/lb

(1) The listings in this table supersede all previous production and study
design numbers.

(21 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
(upper site)

None

Acclimation  Facilities Trapping and Hauling

Various Upper Falls 5 Fishway
Klickitat Basin Klickitat Hatchery (WDF)
Sites Castile Falls Fishway

Figures 111-l and III-2 illustrate the general location of the
selected site.
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3. FISH CULTURAL 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) Water Chemistry

The general water chemistry guidelines for the enhance-
ment facility are shown in Table 111-l (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 incubators is suggested
initially for steelhead and will be designed for
future use options on chinook.

0 Rearing will be conducted only with first pass
water.

0 Second or third pass water can be used for
holding adults.

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

0 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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(cl Temperature

The criteria for water
Table 11-3, Suggestive Temperature
target for the design engineer.

temperature can be flexible; however,
Profile for Hatchery Design, documents a

TABLE II-3

SUGGESTIVE TEMPERATURE PROFILE
FOR THE KLICKITAT HATCHERY DESIGN

xacubati Reari  na
After 7 Days

t o 7 Months
First  21 Days Al l  Other F i r s t 7 Months from P r i o r  t oSoecies Adultr L a s t Ti= ‘IDavr Smltificati Snoltlflcatlon  . . .

Spring Chinook 5DF 42 38 44 54 Seasonal
stream temp.

Steel head
1 boltsyr. 52 53 53 54 56 Seasonal

stream tembp.

Steel head
2 Smeltsyr. Seasonal 42 42 44 44 Seasonal

stream streaa temp.

:;

(2) Water Quantity

The minimum quantity of water requlred for the Klickitat Hatchery
is summarized in Table 11-4, Minimum Water Flow Requirements. A detailed
analysis is included in Section III-3.a.t2),  and in the discussions that
follow on adult holding, Incubation,  and rearing.

TABLE II-4

HINIMIJH WATER FLOW REQUIREMENTS
FOR DESIGN OF

THE KLICKITAT HATCHERY

Surface Spring Total
Location @pm) (cfs)(cfs) (gpm) (gpm/cfs)

Klickitat 13,658 30 9.298 21 22.456151
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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 11-2. Table II-5 identifies
returning adult criteria.

Presented in Table 11-6, 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

RECOHMENDED ADULT HOLDING UNITS
AT KLICKITAT HATCHERY(')

20.000 ft3 5,000 ft3
Facility Asphalt Pond Raceways

Spring Chinook . . . . . . . 2 0
Steelhead . . . . . . . . . . . . 0 1

(1) All 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 steelhead. The incubation strategy will be to chill incubation
water to slow the development rate of all salnon 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 smelt Klickitat River steel-
head will be incubated as 12-month reared salmon using chilled incubation
water.

All salmon incubation will include substrate. Table 11-7, Incuba-
tion Criteria for the Klickitat Hatchery,  provides a sumnary of incubation
criteria. Incubation criteria include spawning, incubation as a percentage of
survival, and development rates. Table II-8 is a sumnary of the number of
incubation units required to meet the goals of the hatchery.



TABLE II-5

RETURNING ADULT CRITERIA

Adult

Klickitat River Basin
Spring
Chinook Steelhead

Collection Sites . . . . . . . . . . . . . . . . . . . . . . Falls Five/ Falls Five/
WDF WDF

Holding Facility . . . . . . . . . . . . . . . . . . . . . . Cascade Sp. Cascade Sp.

Arrival Time (month/day)
From . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5/l 6115
To . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9110 11/l

Male/Female Ratio ..................... 1.5:l 1:l
Male/Female Holding Ratio ............. 1.5:l 1:l
Average Weight ........................ 15 8
% Pre-Spawn Survival .................. 80 90
% Female Suitable for Spawning ........ 100 90
X Female Collected for Spawning ....... 80 80
X of Run Held at One Time ............. 100 100

Flow as per FMC, 1984, pg. 69(l)
(gpm/adult) . . . . . . . . . . . . . . . . . . . . . . . . .

Holding Space (ft3/adult . . . . . . . . . . . . .
1.0 0.5

10 2.5

Spawning

Max. No. Females Spawned per Male . . . . . 2 1

Spawning Period (month/day)
From . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
To . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

8115 l/l5
9120 4/l

Average No. Eggs/Female . . . . . . . . . . . . . . . 3,600 3,750
Average No. Eggs/lb (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 . . . . . . . . . . . . . . .
Average No. Eggs/lb (eyed) . . . . . . . . . . . .

Incubation (Survival rates in %)

4,300 4,500
1,600 3,500

From Fertilization to Eyed Stage . . . . . .
From Fertilization to First Feeding . . .
Fertilization to Release (see Table 4)

92
90

65 60

Development Rate

Days to First Feeding @ 520F ..........
Days to First Feeding @ 480F ..........
Days to First Feeding @ 390F ..........
Total Eggs Required for Program .......

Location of Incubation Station ........

83
104
186

4.200.000

Upper
Cascade
Spring

N/A
433,000

Upper
Cascade
Spring

Water flow/deep trough = 7 gpm to eye = 10 gpm after hatching
Water flow/IS0 bucket = 0.32 gpm
Water temperature - See Table II-3
Egg density in IS0 bucket = 7.500 to eye and hatch
Egg density/deep trough = up to l,OOO,OOO 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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(1)

Facility Deep Trough IsoFlow Buckets

Klickitat
(Cascade Springs) 22 52

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

for
for
ear

design
the K

ly rear

TABLE II-8

RECOMMENDED MINIMUM INCUBATION  UNITS
FOR THE KLICKITAT HATCHERY(')

(3) Rearinq of Juveniles

The flow and density indexes are the most important design criteria
of rearing vessels and are described in Table 11-9, Rearing Criteria
ickitat Hatchery. Also summarized in this table are some of the
ng 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 . . . . . . . . . . . . . .
First 100 Days of Feeding . . . . . . . . . . . . .
First Feeding until Smolt . . . . . . . . . . . . .
X Survival from Fertilization

to Release . . . . . . . . . . . . . . . . . . . . . . . . . .

Growth
MTU/inch of length . . .._...............

(MTU = Monthly Temperature Units)

Release
Time of Smolt Release

From ..............................
To ................................

Size at Release as Smolts (fish/lb) ...
Location of Rearing Station ...........

97
93
72

65

97
93
72

65

30 32

4/l 4120
5/l 5110
15 7

Upper Upper
Cascade Cascade
Springs Springs

Note: Release sites to be determined.
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Figures 11-l 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) Water Flow Index

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

lbs of fish/gpm = (4)(available oxygen, ppm)

X 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 gpm/lb = (X 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-IO, Required Rearing Units for the Klickitat Hatchery, which shows
42 raceways and three ponds required for the program goals.

Density lb/ft3 = (0.175 raceways)(fish  length, Inches)

Densities in the ponds will be according to the following formula:

Density lb/ft3 = (0.150 hatchery ponds)(fish length inches)
Density lb/ft3 = (0.11 acclimation ponds)

TABLE II-IO

REQUIRED REARING UNITS FOR
THE KLICKITAT HATCHERY

Klickitat (Cascade Springs)

5,000 ft3 20,000 ft3
Raceways Ponds

(ea> tea)

42(l) 3

(1) This allows for two spare raceways at peak usage. The peak raceway usage
is in mid-April.
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(cl 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 11-11, Monthly
Food Requirements at the Klickltat Hatchery. The total annual food require-
ment for the Kllckltat Hatchery is 337,000 pounds.

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

01/29/90 14,112 2,436
02/28/90 21,718 3,670
03/30/90 42,924 10,325
04/30/90 34,144 12,375
05/30/90 7,421 2,783
06/30/90 10,626 3,329
07/30/90 14,486 3,782
08129190 17,357 4,239
09/29/90 21,883 4,903
10129190 42,830 8,737
11/29/90 28,036 5,306
12129190 16,281 2,924

TABLE II-11

MONTHLY FOOD REQUIREMENTS
AT THE KLICKITAT HATCHERY

Total Lbs.
Food Required

16,547
25,388
53,249
46,520
10.204
13,955
18,268
21,596
26,786
51,566
33,342
19,205

336,626

(d) Growth Rates

Growth in inches per fish 1s calculated using the Monthly Temper-
ature Units (MTU) available. MTUs are determined from the mean temperature
(F> for the month minus 32F, e.g.,
20 MTU or 520F - 320F.

if July averages 520F then July has
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 X1-9. Rearing Criteria for the Klickltat Hatchery.

C. Transportation and Release

Smelts 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 Kllckltat Basin. Table II-12 shows the transportation
requirements for truck hauled fish in the Kllckltat 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~'~ Adult SmoW'~ Total- - - -

Jan.
Feb.
Mar.
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

0
13
14

10
15
15
15
5

(2)
(2)
(2)
2
4
4

16
17
10
15
15
15
7
4
4

(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 Klickltat 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 1X-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(')

(In Staff Months)

Asst. Truck
Manager Manager Culturlst Temp. Driver Pathologist Total

Kllckltat 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 Kllckitat 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 Kllckitat 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.
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KLICKITAT  FISH HATCHERY

SHOWING REARING VESSELS USED FOR
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M J J A S 0 N D J F M A M

TROUGH
l-5 -

6-10 -

11-15  -

16-20  -

KCICKITAT  STEELHEAD

YEAR ONE

my

YEAR TWO



R - 1
2
3
4
5
6
7
0
9

10
11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

R - 32
P - l

P - 2
P -3

FIGURE II-2
KLICKITAT  FISH HATCHERY
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SECTION III

KLICKITAT FACILITY DESIGN

1. GENERAL DESCRIPTION  OF SITE

a. Vicinity Location

The site for the Klickltat Hatchery is known as Upper Cascade
Springs. It is located approximately  three-quarters  of a mile upstream from
Cascade Springs along the Kllckltat River (River Mile 40.8, refer to Flg-
ure 111-l.  Vicinity Plan). The site is located on a stable river bar composed
of sand, gravel, and large boulders formed by a meander of the Kllckltat
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 Kllckitat 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 Kllckltat Station--KCM, 1988; FMC, 1989.)
The alternative sites are:

White Creek Site
Summit Creek Site
Kllckltat WDF Station, Cooperative
Wonder Springs Site
Indian Ford Springs Site

The multiple site approach to the Kllckltat 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 Kllckitat 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 Coals Review

As shown in Table II-l, the Klickltat Hatchery will produce
2.700.000 spring chinook smolts and 270,000 steelhead smelts for release into
the Kllckitat 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 Plumb Creek Timber Com-
wv. 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. All 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 Kllckltat 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 Kllckitat Hatchery can share this road with other
users. Please refer to Figure 111-2, 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 International 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 Klickltat 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 Kllckitat 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
material. The fill and revetment, composed of heavy, loose riprap and light,
loose rlprap found locally, will need to be placed along the outward and down-
stream portion of the site. Revetment of large rlprap will need to be placed
along the upstream face of the site for protection from high flow events. The
areas of fill and rlprap are shown on the attached site plan. Please refer to
Figure 111-3, 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 Washington State Department of Ecology, the Klickltat
County Shoreline Protection Group, Yakima Indian Nation, and a landscape
architect/wetland  specialist familiar with the construction of wetlands com-
monly found in the Kllckltat basin to design a net increase of wetland habitat
at the site.

f. Flood Analysis

A flood analysis was carried out for the Kllckltat River around the
proposed hatchery location at River Mile 40.8. Approximately  69 years of
water flow records are available from the USGS gaging station "Number 14110000
Kllckltat 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-
ciated 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 loo-year flood event, plus a factor of
safety of approximately four times this flow, display elevations 10 feet
higher than the original 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 statlstical  analysis and provide a rough envelope of elevatlons  to prevent
important structures or facilities from being sited below mean elevation.
From this elevation and above, fled events of loo-year duration should not
occur. Calculations for the Flood Flow Elevations can be found in Appendix C.
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9. Power Supply

Electrical power for the Klickitat 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 111-4. 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 wmd 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 White Salmon
office, telephone No. l-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 line 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-
matjo?  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
f3llowir.g  section. However, because of separate contract requirements, this
Prelimirary  Desigr 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) guality

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 Washington 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-l. 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. All 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-S, 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
sumnaries 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 -I-day,
lo-year low flow rate and the winter 7-day, IO-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 guess, 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.



TABLE 111-l

QUALITY OF WATER SOURCES
FOR THE KLICKITAT ENHANCEMENT FACILITY

COMPARED WITH ALASKA OEPARTHENT Of FISH AN0 GAME (ADf&G  1983)
WATER QUALITY STANDARDS FOR SALMONID AQUACULTURE

. .
Waterlities

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

Calcium Hardness ......
Carbon Dioxide ........
Chloride ..............
Chlorine ..............
Chromium ..............
Copper ................

Dissolved Oxygen ......
Fluorine ..............
Hydrogen Sulfide ......
Iron ..................
Lead ..................
Magnesium .............
Manganese .............
Mercury ...............
Nickel ................
Nitrate (NO31 .........
Nitrite (NO21 .........
Nitrogen (N2) .........

Oxygen ................
Petroleum (oil) .......
pH ....................
Potassium .............
Salinity ..............
Selenium ..............
Silver ................
Zinc ..................

Sodium . .. ...-2 ........
Sulfate (SO4 ) ....
Temperature ...........
Total Dissolved Solids
Total Settleable Solids

Salmonid  Aquaculture Klickitat River
Standards at WDf Hatchery

(APf&L 6/21/89

Undetermined
0.01 my/l
0.0125 mg/l
0.05  mg/l
5.0 mg/l
0.0005 mg/l ( 100 mg/l alk.)
0.005 ( 100 mg/l alk.)

mg/l
1.0 mg/l
4.0 mg/l
0.003 mg/l
0.03 mg/l
0.006 mg/l ( 100 rig/l alk.)
0.03 mg/l ( 100 mg/l alk.)
7.0 mg/l
0.5 mg/l
0.003 mg/l
0.1 mg/l
0.02 mg/l
15 mg/l
0.01 mg/l
0.0002 m /l
0.01 mg/ 3
1.0 mg/l
0.1 mg/l
110% Total Gas Pressure
( 103% nitrogen gas)
90% Saturation
0.001 mg/l

6.5 - 8.0
5.0 mg/l
5.0 Parts per 1,000
0.01 mg/l
0.003  mg/l
0.005  mg/l

0.00009 mg/l
0.005  mg/l
0.005 mg/l
0.0005 mg/l

21 mg/l

0.4 mg/l

0.002  mg/l
0.005  mg/l

10.6 mg/l
0.10 mg/l

0.13  mg/l
0.002  mg/l
2.1 mg/l
0.010  mg/l
0.0002  mg/l
0.010  mg/l
combined 0.1 mg/l
combined 0.1 mg/l

100%

7.32
1.17 mg/l

0.010  mg/l
0.002  mg/l
0.010  mg/l

75.0 mg/l
50.0 rnc#l

00 - 15 c
400.0  mg/l
80.0  mq/l (25 JTU)

2.99 mq/l
2.4 mgil

3.68 mg/l

13.4OC, 56.1°F
0.4 mg/l
7.3oc,  45.1"F

56 mg/l 75 mg/l

Cascade Spring Kidder Spring
Klickitat River Klickitat River Water Supply
River Mile 40 River Mile 41 Exceeds

~~.612Qf&..---. AStandatd

.38 mg/l
0.010  mg/l
0.00011  mg/l
0.005 mg/l
0.005 mg/l
0.0005 mg/l

36 mg/l
0.15  mq/l
0.0003-mg/l
0.005 ma/l
0.005  m9/1
0.005  mg/l

28 mg/l 27 mg/l
1.8 mg/l 6.7 mg/l
0.4 mg/l 0.4 mg/l
0.01 mg/l 0.01 mg/l
0.002  mg/l 0.002  mg/l
0.005 mg/l 0.005  mg/l

X

X

11.9 mg/l
0.10 mg/l
0.01 mg/l
0.010 mq/l
0.002 m;j/l
3.3 ma/l

11.8 mg/l
0.10 mg/l
0.01 mg/l
0.04  mg/l
0.002  mg/l
3.2 mg/l
0.005  mg/l
0.0002  mg/l
0.010  mg/l
combined 0.1 mg/l
combined 0.1 mg/l
100%

X
X

0.005-mg/l
0.0002 mg/l
0.010 mg/l
combined 0.2 mg/l
combined 0.2 mg/l
100%

101.9% 100.9%
1.0 mg/l 1.0 mg/l X
7.62 7.03
1.96 mg/l 1.96 mg/l

0.010 mg/l
0.002  mq/l
0.01 mg/l

0.101 mg/l
0.002  mg/l
0.010  mg/l X

3.68 mg/l
0.5 mg/l
7.3oc. 45.10F
73 mg/l



III-7

The results are as follows:

TABLE III-2

KLICKITAT HATCHERY
SPRING WATER FLOWS

April 3. August 22,
1989 1989 Average

Cascade Spring 24 cfs 21 cfs 22.5 cfs
Kidder Spring 17 cfs 13 cfs 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 until 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
200F through the year. The hatchery fish programing 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-S, 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. Con-
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 $ZOO/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
3116 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

(B7991C)
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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 si?t 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 111-2, 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 spillway
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 dlverted water will flow through
a butterfly valve located on the downstream  side of the dlversion 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 111-8, 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 steelhead. 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 lOO.O%, 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. Butterfly valves will control
flow into the reservoir from Cascade and Kidder springs. The Klickitat River
water will flow into the reservoir over a weir. Water 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. Water
chillers will be used to modify the temperature of the recirculating incuba-
tion water system from a constant 450 to the goal of 380.

The water chillers will be modular, 120-volt, l-hp electric type
units as manufactured  by Frigid Units of Toledo, Ohio 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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9. 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-
mentea  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 a-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 lists 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 included in the cost estimate, Sec-
tion V-l., 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 will allow for the future
incorporation of an adult trap into the hatchery discharge if the plan for
coilection allocations of adults should change. There are no plans for the
construction of adult trapping facilities at the Klickitat Hatchery.

The other potential sites for adult collection are the WDF Klickitat
Station and the Castile Falls Fishway, both upriver from the proposed hatchery.
The r(GF 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

Location:

Species:

ADULT HOLDING

Size:

SUMMARY OF FISH PRODUCTION FACILITIES
AT THE

KLICKITAT  RIVER BASIN ENHANCEMENT FACILITY

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 lb Spring Chinook
8 lb 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
l.O-cfs Raceways

1.0 CPM/Adult Spring Chinook
0.5 GPM/Adult Steelhead

10 cubic feet/Adult Spring Chinook
2.5 cubic feet/Adult Steelhead
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INCUBATION

Egg Capacity:

Incubator Type:

No. Eggs/Bucket:

No. Eggs/Tray:

No. Eggs/Deep Trough:

No. Cabinet Stacks (16 tray):

No. Deep Troughs:

No. IsoFlow 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
IsoFlow Buckets
Stacked Tray Cabinets

7,500 to eye

5,000 to hatch

180,000 to hatch
l,OOO,OOO to eye

4

22

52

38Fo

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
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Outdoor 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

Gravel with concrete inlets and outlets

3.0 cfs
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b. Adult Holdinq

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 11X-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 lo-inch-
diameter pipe that can be directed between them. No spawning shed or other
arrangemelts  are planned for the raceways at this time. See Figure 111-9,
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 Buildinq

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
easily 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-lo,  Hatchery
Building Plan and Elevations.

A description of the structural  system and material selection will
follow in Section IV. A listing 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
Office
Laboratory
Restroom
Mechanical/Electrical
Hatchery
Walk-in-Freezer
Storage
Generator Room
Shop and Garage
Loading Dock Covered Area
Halls and Wall Space

54 x 100
25 x 25
12 x 25
10 x 8
12 x 25
50 x 50
25 x 25
9 x 15
9 x 10

16 x 25
16 x 50

5,400
625
300
80

300
2,500

625
135
90

400
800
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 buildlng
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 lights
operated by delay start dimmers and incandescent lights 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
individual 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
incubators via the chilled water delivery pipes.

d. Rearinq

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 smelts 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
a-inch walls and will have an a-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 a-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 into 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:l. 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. Markinq

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 Buildinq

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-
lated. 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.



III-19

The sedimentation ponds will be lined 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 skimner 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 Cleaninq 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
flow in the pipe or open channel;

River water supply pipe
Kidder Spring water supply pipe
Cascade Spring water supply pipe

All 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 tled 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

(1) 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 monitori,:g
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 Klickitat Station are estimated to be:

Fuel Oil 2,000 gallons
Gasoline 5.000 gallons
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SECTION IV

FACILITY 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, ASTH
American Concrete Institute, AC1 318-83
American Timber Institute
Structural Helding Code, AWS 01.1-84
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 A58.1-82
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 28
Occupancy Importance Factor: 1.0
Per UBC 1988
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(4)

(5)

Active Pressure: To be determlned
Passive Pressure: To be determlned
Coefflclent  of Friction: 0.25
Surcharge due to HS20 wheel loads: loo psf
Allowable soil bearing pressure: 2,000 psf

Floor Loads

All floor areas: 100 psf

b. Structural Systems and Haterlals

The hatchery bulldlng will be constructed with a concrete slab on
grade. The incubation and rearing room floor will be covered by an agricul-
tural-style pole bulldlng with treated timber columns. Adjacent office and
lab areas ~111 use a slab on grade floor and sheet rock partftlon walls and
celling system. The exterior walls and roof will be a palnted galvanized
steel skin. The roof system will be a standlng seam-type roof to prevent
leakage. No gutters will be Installed along the roof edges to avold breakage
by Ice. The wall panels will be an insulated sandwich-type panel wlth a metal
coverlng 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 recelvlng 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 Plumblng Code, 1988
Uniform Fire Code, 1988
Uniform Mechanical Code, 1988

b. Plplng Materials

The plplng materials used for the design of the Klickltat Hatchery
will be specifically selected for sultabllity In the culture of fish. No
material will be specified that wlll be in contact with process water that
contains yellow metals such as brass or bronze. PVC and HOPE pipe will be
speclfled where posslble.
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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 8TWhr space heaters with indlvidual  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 electrlc furnace system. The office and lab space will be heated
to an indoor deslgn temperature of 720F. The outside design temperature
shall be assumed at -1oOF.

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 SUDD~Y

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 bufldlng. 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 IO-gpm flow rate at the tap will be set
at 40 psi.
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h. Fire Ptotectlon Supply

A fire protection system will be designed to be supplied with
800 gpm of water from the statlon reservoir at all times. The system will
Include an electric booster pump with a separate fire protection system of
pipe to dlstrlbute 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 flghtlng electrlcal
system ~111 be backed up by the diesel generator on the essentlal clrcult of
the hatchery electrlcal  system. The resldual pressure at the hose reels will
be set at 40 psi wlth a combined fire flow rate of 800 gpm at any two hose
reels.

1. Domestic Sewage Treatment

The domestic sewage at the Kllckltat station will be generated at
the hatchery building as well as the residences. The system will be based on
a pressurized sewage system conmronly 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 buildlng, a pres-
surized comminutlng effluent pump, and system of small-diameter pipes that
lead to a cOrnnOn soil absorption field (drainfield). The sol1 absorption
field will be located at the east end of the site adjacent. to the sedimenta-
tlon ponds.

3. ELECTRICAL DESIGN

a. Commercial Power Supply

Conwnerclal  3- phase power ~111 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 lotors will be required for equlp-
ntent operatlon at this site. The following table lists the power loads that
are anticipated at the Kllckltat Hatchery; Table IV-l shows the estimated
consumption of power for the Klickltat Hatchery and the associated large power
motors and lights that are consuming the power. Thls list Is an estimate of
power demand during the design phase. The facility designer must be aware
that this list 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 supplled with emergency power backup.
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TABLE IV-l

ELECTRICAL POWER DEMANDS

Item guantlty

Pumps, 50 hp
Pumps, 10 hp
Hatchery Lights
Hatchery Space Heaters
Hatchery Forced Air

Electric Heat
Walk-in Freezer
Shop Equip.
Outlets
Alarm System
Residences
Yard Lighting
Predator Control Fence

4 ea
2 ea
60 ea
8 ea

1 ea
1 ea
Misc.
60
1 ea
4 ea
10 ea
1 ea

Total Power Demand
Total Essential Power Demand

Essential/Non

3 Ess 37.5 kW/lSO kW
Ess 7.5 kW/lS kW

l/4 Ess 0.2 kW12 kW
l/4 Ess 10 kW80 kW

l/4 Ess
Ess
Non
l/4 Ess
Ess
Non
l/4 Ess
Non

Power Demand
Each/Total

20 kW20 kW
40 kW/40 kW
30 kW30 kW

0.05 kW3 kW
1 kW/l kH

10 kW40 kW
2 kW20 kW
2 kW2 kW

413 kW
202 kW

b. Emergency Power Supply

Emergency power will be supplied by an automatically switched
generator, dedicated to the hatchery and other essentlal 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 wlll be on the essential side
of the circuit. The diesel generator Is preltmlnarlly  sized to be a 220-kW
unit and will have an extended tank of 'I-day fuel capacity.

C. Power Distribution

Power distribution throughout the hatchery ~111 be ln underground
rigld plastic conduit encased in sand filled trenches and marked with a metal
detectable plastic tape. Power will be supplled overhead to the mechanical/
electrlcal  room, at which point the power Is stepped down at a 720/480-volt,
300-kVA transformer and distributed through the hatchery. The hatchery bulld-
Ing will be supplied with 400 amperage service.
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d. LIqhting System

Incandescent and fluorescent lights will be specified in certain
areas of the hatchery buildlng. All fluorescent lights 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 strateglcal-
ly located in the lncubatlon 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 wlll be provided with 3-phase
480-volt service. The power will be supplled 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
SO-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
equlpment will be provided and housed In the hatchery office. The motor
control centers for these water supply pumps will be located in the electrlcal
room. Some control of lights, heaters and certain other electrtcal equlpment
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 addltlonal capacity
that wlll 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 resldentlal power will be single-phase 240-volt. Residence
power will be supplied from the overhead power supply. through the transformer
at the hatchery bulldlng, through a llleter in that room and then directly to
individual 200-amperage  service panels at the residences. The residences will
not be supplled backup power In the event of an electrlcal power outage. 011,
wood, or propane sources of heat Rust be utilized If the hcnaes are on the
nonessential power circuit and,
for each residence.

therefore, a wood burnlng stove Is specified
Standard lighting and electrical equlpment and appliances

wlll be installed in the houses.
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1. Phone System

The hatchery offlce and each of the residences will be equlpped
with telephones. Six pairs of wires must be brought from extstlng 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 statlon telephone
number in the case of an emergency and alarm sequencing.



SECTION V

COST ESTIUATION  AND IMPLEMENTATION SCHEDULE

1. COSTS

The cost estimate that follows contains a descrlptlon  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 deslgn engineering and construction management fee of 18X of the
construction cost Is added to the constructlon  cost subtotal. A cost associ-
ated with the adminlstratlve  and legal costs of 7X of the construction costs
is also added and another subtotal is summed. The total cost for construction
of the Kllckitat 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 items beyond
capital expenses required for final design, such as: floodplain computer
modeling, geotechnical  and foundatlon investigations, water quality continuing
review, route surveying. and environmental permlttlng. 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 it 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.
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2. REQUIRED PERMITS

The permits that are Identlfled as required for the Kllckitat
station are:

Kllckitat County:

Bulldlng Permit
Compliance with County Shorellne Management Regulations; included
by deflnitlon In the Environmental Assessment document
On-site Wastewater Discharge Permit

Washington State:

Department of Ecology:
State Environmental Policy Act; in-place within Envlronmental
Assessment
Hater Right Permit
Flood Control Zone Permit
Hater Quality Exception or Certification
National Pollution Discharge Ellmlnation System, NPDES

Department of kllldllfe  and Flsherles:
Hydraulfc Project Approval

Department of Natural Resources:
Notification of work

Unlted States Corps of Engineers:

Section 10 Permit
Section 404 Permit

United States Forest Service:

Notification and Coordination

United States Fish and Ulldllfe Service:

Notlflcatlon and Coordinatlon

Yaklma Indian Nation:

Water Use Permit
Stream Zone Alteration Permlt
Zoning Permlt
CondItlonal Use Permit
Lease Agreement, BIA
Building Permtt

Champion Internatlonal  Timber:

Land Purchase Agreement
Road Use and Easement Agreement
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3. CONSTRUCTION STAGING

The cost to bui Id and design the Kllckitat Statlon will depend on
the schedule of constructlon  and whether the construction  can be staged to any
degree. The Kllckltat Hatchery construction can be staged into two or three
phases. The first stage would be to complete the site work and construct the
bullding, raceways that would be required for year one operation, sedlmenta-
tlon ponds, and the water intakes and supply. This level of construction
would allow for operation of the facility the first year and the addttlonal
raceways and rearing ponds could be built during Phase 2 of the construction.
The steelhead program at this statlon is planned to be a two-year smolt pro-
gram, which will allow for construction staging. The logical components to
build fn stages are the concrete raceways. One 12-raceway bank of chinook
raceways may be built the first year along wlth the 10 steelhead raceways.
Thls would leave 21 raceways to be constructed during Phase 2 construction and
would save approximately $500.000 In construction costs durlng the first year.

4. DESIGN AND CONSTRUCTION SCHEDULE

A design and construction schedule follows.



FIGURE V-l

KLICKITAT SALMON AND STEELHEAD HATCHERY

Design and Construction Schedule
JULY JAN JULY JAN JULY JAN JULY JAN
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Pre-Design Study
6 Months

Final Des’
7
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Final Design Preparation
6 Month8

Construction Contract
Preparation and Award
5 Months

Hatchery Construction
16 Months
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Fish Management  Consultants

Jay Kidder, Sk. W. Beck

DATE May 2, 1989

StIRlET Final Water and Space Cslculations for Klickitat  With Added
torrents

Aa Reference Water Needs

Tables 1A and 1B surrarise  rater flow recommendations. Several
comments are:

. If a hatchery is to be over-design* here’s the place
to do it. We are suggesting this (see oomputer  runs at
end). Based on recent studies, we could likely get by
on half of the rater without changiug 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/gpr between the program od Table
1A and Table 1B.

. Computer runs are enclosed for review showing
fl-/sprcs.

. Table 2 shows suggested space design

. Reference adult racerays

1. We mggest two p&s of two aacb with
access by truck to the outside wall.
Consider a center wall with Pus through
slots ior easy adult sorting.

2. Bacerays ue not highly recommended for
boIm spriaq chinook.  WDP has swgested
(P.C Peck, lma) ePomy prrnt ly sdve
abrasions and high losses. Tea feet may be
pretty narrow. Epoxy is mother rsriabl&
Could UC cost in removable liners fn the four
rmerays. 1tlupbalp.

. Space is not aonservative, but realist& until we know
better or p to brer cost uniti
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Jay Kidder
May 2, 1989
Page 2

Table 1 - Klickitat  W8ter Design

Table 1A - Klickit8t  Water Design: without mixing spring rater with river
rater during last 5 months

Spring Source

River

Spring Chinook Stsslhsad

80 cfs 10 ds

60 cfs 15 cfs

Total

40 cfs

75 cfs

- or-

Table 1B - KU&hat Water De8ign: by mixing spring rater with river
rater during Dscember  through April

Spring  Sourca

River (approxd

Spring Chinook

33.0 cfs

Stsslhsad T o t a l

7.0 cfs 40 cfs

80.0 cfs 84 cfs 88 cfs

Total used 8t one timet 78 cfs
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Jay Kidder
May 2, 1989
Page 3

Table 2 - Klickitat - Rscersys/rdult/deep  trough

S teelhead

Raceways =

Deep trough=
Racerays  =

Spring Chinook

Baarays  =

Deep trough=
Raceways =

Minimum

6  f o r  2+ molts
2 for l+ smelts
1 for 8dub (100 fersles, 433,333 eggs)
1 spsre

m trough for resring need 8bout  20, u8e 22
10 totsl (set in bank of 10)

5 f o r  o v e r  perbd
35 for molts kp

- M8rch 1 to Msy

0 for 8du.b (need 4 rsarsys set
up for 8duh out of the 35
through September 15).

2 spare

m 61 million green eggs
42 total (need 20.5 - we 22 deep)

‘Note: The number 35 may not be compatible for Lsrs. The option would
be to use one spsre with 36 groups or reduce the study rsarsys from 35
to 33; retain one spsre.

c. Pollution Buns

Please find these rt the end of this report.  They ue only added
to update the recordih

HS:bpO50289
Enclosure

C C : Clune
Scribner
Wud
BoYa
Gatton
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spring Chinook program  growth/food

..
le. FISH CGET.

5,?28,4f.l
! ,LLI, ,3:.; 7.4!
3,I46  $43 !.!!
, s-1 ‘7‘” 3.65-,..;, r‘
s ,cx ,a 2.45
2 .Q!: ,532 1 .t:
;.ilS,S46 ;.:3
2,086,X7 G.??
i,ie.?,X? 3.52
2,s 753 0.36-,
!.:r;,;;r c.29
i;ss2,7c0 c.;?
z,ezr,:o!  2.27
2.413.i$t C.26

- .I.ccc,?:r 3,;s
2 ,?PC ,626 0.24
2,x .?f.S 3.23
i ,v;r:e  c.23
‘; T‘. -.t.,:“Y!J., 2.22
2,?b!,S2b 0.2:
2,iSa ,062 3.23
2,746,921  C.i9
2,?~0,:01 C.lb
2,733,tiI  0.17
2,727,442  0.17
2,721,59? 0.16
:,?:b,C:6 0.15
2,71G,?l?  o.:r
2,705,358  0.:4
2,7GG,GGG  G.iL

&“C
.I..

WP. tlu’s
!F) I!%.

r!.C
Lt.3
tt.0
45.0
:! .c
45.3
(5.9
rs.3
45.0
t5.0
kc .:“..
cc .G
c4 .c
64.6
r4.c
Lb.0
44.:
u.0
4L.S
39.0
36.0
36.0
36 .O
36.0
37.3
38.0
40.0
42.0
43.3

3C.C
30.0
?G.C
30.0
30.0
?C.G
3c.3
33.c
3C.G
33.0
3.0
33.;
X.0
X.0
X.0
x.3
x.0
33.:
3c.3
Xi.0
30.0
30.0
3G.C
30.0
30.0
32.0
33.0
3o.c
3c.c

37.3
30.4
e.5
re.:
53.6
Se.7
63.7
68.e
73.9
75.9
B1.C
IS.:
93.5
5e.1

. - ,rd...1
!L?.0
‘-3 I-.....
li7.2
121.8
12b.S
129.2
131.6
l33.1
!31.7
!36.3
138.2
:bO.6
r43.7
117.6
:51.9

s:34ss  :RG!mD  (!ES.)  = :70,713
T::A: FOG3 FE3 (LOS. : = 27!,81t CVERACE CGRVERS!GR = 1.62

ri:
FiSti
/Le.

9:3!Ms
(19s.:

1 ,Lc6.i ?,CC9
978.4 3,523
i!r.a 4,9it
4Er .( 6,42:
359.t 9,3q5
;?c .i :c ,787
213.9 :3,631
!70.0 :6,W!
137.3 ?I ,676
i!2.6 ZS ,355

93.1 !G,~~O

73.? ?6,16?
f.i.2 :i ,2: 7
SE.: 45,lE9

so.5 i5,5:7

44.2 63,2i6

3E.9 7; ,SBS
3.4 83,6X
30.6 90,139

ii.3 1x,979

25.7 iC7,365
24.3 113,008
2?.5 116,784
22.7 120,650
21.9 i 24,607
21.2 129,754
19.9 136,iTB
:8.7 145,16C
z7.2 156,991
15.8 17G,743

:r :cr

FEE:
WV” . REO.
RA?E (Las.:

1.00 : ,o:s
1.3 1,?.??
. I 71.c : ,725
1.;: Z,i67
I.14 2.720
3 l 8..* 5,355

i .il 1 ?Gtc
i.25 v:,st.
1.29 S,?!‘,

! .!2 6 ,‘_‘S

Z.36 7,751

z.39  ic.::t

1.43 C,2”?

: .46 1, ,534

! .s; I1 ,scc

1 .!.d 12 ,t!.2

i .!?  14,2tS

1.61 IS ,732
1.64 i7,3i6
1.68 :G,?ZG
1.71 9,673
1.75 6,607
1.79 6,9C3
! .12 7,209
1.86 9,558
1.69 :2,16C
1.93 ;7,323
1.96 23,243
2.00 27,503

is
:.7

,’ f

2.:
‘: -. ..l

2.2
. .
‘ . .

L2.4

2.3

; Q

: .E

: .b
: i. .C

: .5

: .s
* c. i

:.c

I .4

1.6
C.8
C.6

3.4

6.4

0.1

0.5
3.7

c.9

: .i

1.3
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Spring Chinook nor/space

:;!er Flor and S;ace Reqcirerents for a Single Run tf Swing Chinook
at laccadr Sprirq (using 30 T.U.!Inch of 6:outh)

$:vEs THE ‘:.:CL:G “AY:!!B!! YAyE2 F;3U AN3 SCACE REOJIRE!!ENlS:
s;i;:v; ;;L'[? 1 :3,5CG tPl! (3t c!s; used first 9 months of rearing)
;:T; &-Et I 27,030 6tl! (60 cfs; used fror Oecetber  1st to release)
F!KEL;C!  Sia:E : 20C ,300 X.FT  .

TCTAL
8ICvlSS
:LSS. j

ACTUAL ALLOk mun:
YAlER ACTULL nB:E CLOU RACE#Y
FLOK L03.1 LBS./ REC’G S?A:E
USEG 6?t! 6?n (6Fn) UCE3

fl?LOU-
ACXML AS:E
L0S.l L0S.I

cu Fl CL!.‘T.. .

2,430
3.523
4,514
6,424
e ,309

:c,707
13,634
:f ,9St
2C,E?6
;:, ,Z!.$
30 ,bbt
3C,:t3
ti ,t:i
40,4!9
5,5;7
63,2:6
7* cpc11,*-J
63,6S3
9c,r39

:cz,979
167,365
il? ,ObB
!i6,704
:20,650
124,607
129,754
136,i78
145,:60
136,991

:C? ::/16/90 :?O,?t3

: 23’3cte9
:5 ::.I iC:99
29 tc!c!le9
42 :Lt:7!$9
CT- c5.‘c:/e9
7: :s:t !:eF
8: ($;;s;,c^l
99 :r::2/e9

“2..- (16  126  <EC
. .,...’ .-- ‘I>;!0
1:’. c:t;:. E9
*cce-w C6/::,‘F9
:c: fE:2!  iEf

:rs F!/:t!e9
:9? LS/:,P:ES
9..‘11 :3;c.;t59
225 ;~/:c/ec
2:i :C/X:?9
253 :I/ij:@9
167 ::/;7?09
?8; ii;lll09
295  12/25/09
309 O’,/G@f9C
323 f:/2:/9C
337 O21t!/9C
25; P2/‘0/9C-1
jt! 33/c,5/9c
379 Oj/19/FC
393 OCIC219C

1350
1350
1333
:330

133oc
:33x
13300
133co
:35co
i T.)c”. .
133to
133CO
i33tC
: 3soc
135CC
i 3300
13500
:3303
13300
13300
27300
27000
27030
27000
27000
27000
27000
27000
27000
27000

1.05 5.70 435 23CCC C.10  G.26 9,446
2.61 5.74 614 23000 0.:4 0.2t 13,316
3.57 6.20 777 2300C 0.19 0.33 16,074
A.?6 6.56 979 23co3 5.26 t.33 19,213
0.62 C .9: ! ,2:6 133303 t.35 f.37 22,743
0.80 7.il 1,490 !5!3CO 3.07 c.a 26,686
! .Oi 7.56 1,803 :!!?co C.C? c.rc 31 ,Cb3
1.26 7.09 2,:54 133000 3.1; 3.47 35,022
1.33 0.21 2,344 153030 C.!3  C.51 kl,C14
? .88 5.53 2,976 i !5?O3 0.16 3.!b Ll,b!!
2.26 0.07 3,423 13303: 0.20 2.58 52,393
2.68 9.23 3,919 133000 0.23 0.61 38,9:9
3.11 i0.93 3,0ct 133000 “v.27 t.63 t3,3:
3.59 1: .2s 4 ,x0 : !3300 3.31 3.68 71,218
I.Ii il.55 4,023 !csooo 0.36 0.71 ?0,lbO
c.6e :i -84 5,357 173000 3.36 0.71 83,l;S
3.30 !2.12 5,9C6 17SOOC 3.41 0.77 92,373
5.97 12.30 6,314 173300 0.46 0.81 99,913
6.70 12.63 7,!60 173000 0.52 0.84 lC7 ,i39
7.h0  i2.07 7,046 173000 0.38 0.07 115,0t6
3.90 26.30 4,071 173000 0.61 0.89 l?O ,371
4.:9 31.08 3,636 173000 0.63 0.91 124,652
4.33 47.09 2,439 173030 0.67 0.92 127,300
4.47 47.37 2,547 173300 0.69 0.93 129,999
1.62 46.06 2,639 :73000 0.7: 0.9: 132,726
1.01 36.50 3,533 173000 0.74 0.93 i36,239
5.04 29.00 4,550 173000 0.78 0.97 140,623
3.30 21.57 6,729 173000 0.03 0.99 146,646
3.81 16.44 9,549 173000 0.90 1.02 lS4,400
6.32 !4.70  11,612 175000 0.90 1.03  163,190

TOTAL
CU.Fl.
REE’G
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Steelhead growth/food

1
l!
29
13
37
-.1,
cc. .
45

. .L. 3
“7.‘
:t:
;jI
:tS
( ‘,i..-
;?;
2;1
?‘)C---
239
,tj

;c7
2:
29S
3c9
53
337
351
‘6’.
;79
293
467
42:
433
449
453
ti7
49:
3:s
5:9
333
SC?
I4 :
573
re9
!t3
t:i
5::

tr!/O1/09
cc ‘!C/09,l . .
:! -‘;9;09
Ot i iZiE.5
36121.109
c.?!“J;30. .
;;:::/09
c6:C7/04
35!::/09
fc/O:/?4
:G';bleS
:f';j;$F
::;:6:E$
.,. ,-: ,'O..I.'.,?
!:/i3  ‘F3
::/7/e5
. I, ,. . .com-...,..
* 3 /2$:6$I.
:: ;;0/9c
C:/:2/Sf
52/5c/9a-
CZli9l9C
3?/C!f9b
33f 19l9C
04/c:/93
04/;6/9C
3:/3c/0[l
05:;4:90
03/20/93
06/1:/90
D6/2E/9D
07/09/90
D7/2!/93
OE/06/90
30/20/9D
09/03/90
:9/17lw
!3/01/90
:c!;:3/90
lC/29/90
:::12;9t
;:/26/?C
:2.‘:~,,foc
;!ii;:O;
?:,:.-fF:
‘. ‘-* ‘0:-.,..a

.

N3. F!S!l Wr;! .

3?O,DDD
357,tt: 0.34
!,75,:9b 3.71
XG,!W 3.ES
3C9,99A 2.c2
3C3 ,@50 :. .:S
250,‘;41 : .21
233,1;4 0.0:
292,953 0.56
2’;: ,t3:, !!.?8
2Q@,i!@ 0.3:
289*i1! 0.20
‘,%,X4 3.28
2% ,025 c .;c
205.079 0.27
20; ,867 0.26
:a?,691 3.25
zez ,95: 2.2:
202,347 3.23
20: ,1ec 0.22
280,3b0 3.21
279,333 3.20
270,793 0 .:9
270,070 0.19
277,303 0.:0
276,732 0.i7
2:6,!:7 0.16
275,520 0.15
274,923 3.i5
274,326 0.!5
273,729 0.15
273,132 0.15
272,333 0.:3
271,930 0.15
271,342 0 .I5
270,745 0.15
270,140 0.15
269,SSi 0.13
260,954 0.;5
260,337 0.15
267,760 0.15
267,163 O.:!
266,566 3.:5
165.9.9 O.!S
1!.5,37? 3.:5
264,??!  C.15

k7E.
YE!!?. #?C’!
(f) /IN.

43.0 36.0
23.D X.?
45.0 30.0
t5.3 30.3
c3.0 30.0
(3.0 38.0
tt.0 38.0
U.D 30.a
1; .o 30.C
:t .o 30.0
64.C 3e.t
CL .a 30.0
4: .t 30.C
ct.0 X.0
6: .o 30.0
39.3 28.3
38.3 3e.o
36.0 3.0
36.0 36.0
3tn.o 30.0
37.c 38.0
30.0 38.0
to.0 36.C
42.0 38.0
13.0 30.C
t3.0 38.0
t3.0 30.0
43.0 38.0
45.0 38.0
ts.0 30.0
43.0 30.0
45.0 38.0
44.0 38.0
44.0 30.0
44.0 38.0
44.0 30 0
rt.0 30.0
44.0 30.0
44 .o 38.0
44 .o 30.c
tt .G 38.0
29.3 30.0
36.:: 30.3
zt.9 30.a
36.C 36.0

A8

T’.
F’!&
?LB.

e! WCS !SNV.
(LSS.) Rk:E

23.9 2,006.; !?9
29.0 1,020.t 196
33.0 1 Jt7.2 2C9
37.0 got  ,. .- c 355
41.8 Sf9.i b7C
4: .a !3! .f CC!
t9.0 3% .7 7t6
33.3 3:b.: 5!G
S7.i TE.7.3 : ,126
60.9 ?lj.f 1.%07
6: .6 :?a.: 1,624
65.3 :5;.3 i ,S!i
?2.3 :29.: 2.232
73.7 I . . .I. I 2,592
?9.4 96.? 2,569
e3.0 04.2 ?,393
03.2 77.9 3,640
07.0 73.0 3,670
00.3 70.0 4,332
09.3 67.; 4,19C
90.7 64.1 4,332
92.3 6i .2 4,564
04.: 37.7 4,031
96.6 53.; 5,206
99.7 40.6 5,706
103.1 44 .o 6,293
:07.1 39.2 7,039
::1 .l 35.1 7,0t1
:15.1 31.6 8.701
119.! 20.3 9,620
123.1 23.0 :0,600
127.1 23.3 ;1,613
131.: il.4 Z2.750
13t.0 19.7 13,020
138.5 10.; it ,964
142.1 16.8 16,150
:r3.0 15.5 !7,412
149.5 lt.t 18,720
153.2 13.4 20,105
156.9 12.3 21,547
i60.6 11.6 23,033
162.2 10.0 24,625
166.5 :D.t 25.550
:sc.’ :c.. 26,35:
!fSI.C Q.Q x,073
1x.9 9.: 27 ,tt:

0.0C
0.83
c .e5
3.88
0.93
5.93
6.93
r.90
1.u
i .03
1.C5
i .OE
. .1.: 0
: .13
1.15
i.!B
i .iC
1.23
‘r.25
1.20
1.30
1.33
1.35
1.30
1 .to
1.43
1.45
1 .t0
:.50
1.53
1.5s
1.30
1.60
1.63
1.65
1.68
1.70
1.73
1.75
1.70
1.00
f .03
1 .es
I .88
1 .CO

:t ShY
FEED
Ri3.
(LES.!

tt
GO
77
97

i2i
;a9

‘rb4
:95
220
26t
3X
342
Y?
43
40:
353
273
:09
190
237
276
353
SD?
607
821

1,063
1 ,i63
1,260
1,370
1,494
1,616
1,744
1,723
1,045
1,971
2,101
2,236
2,377
2,323
2,674
2,03t
1,607
1 ,r0;

Q79
! ,OC!

2
FSC”I
FL:!
/lXY

2.4
2.2
i.t
i.Q

; .F
:.t
1 .!
; .5
: .d
: .t
1. 3
i.3
* ?
I.;
:.2
2.6
0.5
0.3
0.4
3.4
0.5
0.6
1.7
0.9
1 .O
: .2
1.2
1.2
1.1
1.1
* *

:‘:;
1.0
1.0
0.9
0.9
0.9
0.9
0.9
0.9
0.9
a.5
C.4
C.?
f. 3



S tcelhead growth/food
Page 2

2 Yfa* :;l::*rf P;ogar for Stee!?ea? a! ras:ade S7ir.p
“-- ?&. . . ‘.:‘.::sc?.  o‘ Croc’b_ .

::.‘;Lfo:

c2/;e:c:

:!i:LIO:

C3ll619i
rbitil9:

~t,'i!,'S' .
f;  '2F:o:

CE;::IF:

GE.

2 YEr.7. IX’S LESKH
ht. f;Sr: RDK:. :F) /:K. (3r)

2u,:70 0.:5 36.0 30.3 172.0
263,582 C.iS 37 .O 30.0 133.3
262~Q03 O.iS 30.0 30.3 175.4
i6!,3e9 C .:5 tc.0 30.0 177.9
261 ,i?l 0.15 42.0 38.0 !00.9
26: ,194 8.!5 43.0 38.0 104.3
i5? ,597 c.:5 45.0 38.0 100.3
250,000 0.:5 t3.c 30.C 192.3

M.

FISH
/LB.

B! 3%SS
iLBS. I

:t 3PY 2

FEi3 cc;;
CSNV. RE3. fE:
fih!E (L3S.1 /3c!

9.3 27,933 1.93 1,020 c.3
9.2 20,626 i.95 1,349 q t
0.9 29,403 1.90 1,692 i:t
0.6 30,673 2.00 2,379 C.6
0.1 32,220 2.03 3,132 0.7
7.7 33,905 2.C3 3,6:9 0.0
7.2 36,164 2.00 4,522 :.o
C.O 30,43: 2.:c 4,7&C c.9

“““*CC :fP- .-:- 1 DC ! I
..c  .-. . . ..‘...I 1 ..I.  ‘.  , 30,t3!
., - .,I. fT’ ,. ;< ;I. -_ :..,. .., \.r. , = i: .ata fiVER&CE  CDNVifiSi3N  z 1.69
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: f;!:C:.‘Ec
‘C.I :i::!fes
:c C5/;9/EC
:2 It.!:;:?9
:-‘, ff /;c /c:
-.. :7/:3iP9
::I. ::;2r. E5

CT :;,"?;CCI. .

. . '.. . . :3:2:;55

. . 7 ‘c.,.,  “.a.’ . .-...
:r: SS,‘:e;Ei
’ :.c..’ :‘;!‘;ili9
:t: ::j:t/$$
19: ::I 1”.‘69
157 ;‘;;?.‘c$
4’ ’‘.. 1: Ii::89
*+C“.I 121: IitS

219 .:212cie9
-c-L.2 ::fce.‘9c
267 31/22/Q@

.3. CiIC!!9C
295 ?!/:~;oc

.‘.3,. 13qc jar# ,* . .
” -..: ::::9/93
--i;. CL::2155
:I q.I. :4!:6/90
36: ct;!c190
379 05/;4/90
393 C5ltU9C
t:? w1:/90
ti: Cb/25/90
Ajca c7;09/5c
I:9 ci/23/90
ct: C6/!!5:5”v
4:: 38/‘20:9;
c:: :‘\t~!a:
q c ’‘“> Ci.‘i?,‘9C
C’ ’..* :: ,:::95
c:: ‘~,‘f ‘9s-.- . . .’
:r: :::is.‘co
56: :; :;::r:
c-4- . :: ‘25,q

?CTAL

e:o%Ass

!LES.)

‘?G. .

;Ob
;$a
353
C’C
!?5
?bb
??i

. 4.-6‘I.4
’ iL7. ,..
: ,624
4 a-9., . . .
2,23C
2,562
2,968
3,393
3,fr8
3,970
4 ,c3i
I,IFC
4,352
t ,564
: $31
5,236
5,726
b,ti3
7,039
7,841
8,7Ci
9,620

10,6DC
11 ,bt3
12,750
:3,020
11,9&t
:I,,:9
:7 ,t:2
:8,728
it ,;05
:‘! ,SC?
23,253
zt ,t25

Al?26.
YA!ER

F;CL'
:!E.Ez

5cc
533
SCC
SD?
50:
5X
5x
!OZ
5::
c ‘/’_ .: J

5DC
x2
530
520
5CC
533

1353
:350
:350
i350

135c
1?!3
1353
:35:
1353
:35C
1350
4000
~000
tcos
4ODC
CC?@
too0
4x3
:GOC
tm
taco
lOC@
4coc
:Cjoc
t3!!:
tot4

AiLK-
XTUAL  bBLE

1BS.l  LBS.1
$4 SF!4

0.28 7.12
t.39 7.:2
0.!4 7.73
3.72 0.23
o.cr E.t9
: .2! 3.13
i.53 5.57
: .tiS 11 .ti
2.26 :1 .ee
2.73 :2.x
3.25 It.76
3.22 :3.!6
4.tb 13.7t

5.!6 14.2:
5.9t  il.65
5.78 :s.ci
2.10 11.20
2.e7 37.00
2.99 ST.!6

3.13 57.:0
3.22 56.66
3.3e !4.!b
3.56 36.2:
!.eb 26.:4
4.23 19.9t
4.65 :7.89
5.21 !3.92
1.96 14.23
2.!0 :4.54
2.t1 :t:es
2.65 15.:4
2.91 15.43
3.19 iS.?C
3.46 18.21
3.71 10.46
a 31 18.71

1.35 18.95
4.68 19.!9
S.C3 :9.t2
5.?9 !9.br
5.x 19.66
6.16 20.07

ACTUAL
FLOY WEMY
REO’D SPLCE
I6PR) SE3

2C
28
SC’
41
::
56
EC
82
95

. . .A.,
127
‘144
lb2
:62
2z3
225
. .. . 7
:35

70
73
77

;33
133
i99
206
352
SC6
551
598
648
?OC
755
812
759
810
ECL
9i9
976

: ,03b
! .097
! ?:b’.
1,227

:0300 0.01 0:2i
:ccx ^J.c 2 A i. 2‘ .
1 CCX G.C3 f.23
: 2CC..) 2.:: 0.26
:GEC? 0 .“! 3.29
: ?303 D.26 8.::
:c3:<: 3.C8 0.3
VC? 3 0.09 5.37
: xx 3.:. , G.39
i9OC3 3.:: z.42
lGCC0 D.16 C.44
100c0 0.19 0.47
1030 0.22 0.50
:3003 I).26 0.52
1003C O.?O 0.55
:0030 ?.3C 3.!7
1ODN 0.36 G.59
10300 0.39 0.60
:o’Jco 0.40 0.61
1000D o.t2 0.62
10000 0.44 0.63
:0003 0.4 3.1.:
iCCCC 0.U 0.65
;oooo 0.52 O.C?
:oooo 0.57 0.69
!ODDC 0.63 0.71
ioOO0 0.70 0.74
30000 0.26 0.77
30000 0.29 0.79
30000 0.32 0.82
30003 0.35 0.85
30633 0.39 0.88
30005 c.t2 0.90
33030 C.46 3.93
33000 0.50 c.95
?0000 0.1: 0.58
3ocoo 0.58 :.oo
30x0 2.62 ’ . . 33
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5,025
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7,1:9
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9,5tt
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l! ,728
12,502
:3,299
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15,687
;6,t9?
i7,3Y
;a,:70
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:: ,8?2
2: ,753

A-10



;T
!

I. ,- “
.

. 
.



Discharge - Klickitat

:5:: t;tr: P:? :! ?:l!~ff-,:s Seneritcl Gaily fcr
a:l SxcitS  P:c~:arrtc  2: Cascade Svings

.' Dt:?!/B9
:! ot;15/e9
:9 C6!25lB9
t! c?/:?/B9
57 :::17/p?
7: oB/;C’E9
E! XliL!B9
a5 oF:c7/B9

:i3 39/2!iB9
1”. i : :t/D!fB5
:t: ::/:;.'e9
i 5:. ;i:C2.‘i9
‘10. * ::llt!a?
iE! 1;/3C/69
:97 :2!1tIB9
2:: i2!2&!5$
‘.’ c‘C. ::/!:!5:
235 c: ‘i5.W
i!j 1~2/3elft

2b7 CZf22f’X
C's: 02/^v&/90
255 03/2?i5~
3C9 34i:sf90

X3 @t/19/90
337 OSEV 90
?!: :!;;;:a:
3t5 :5;3:/92
579 %f::rl9:
3G3 Ob!i8/93
tC7 C7/:2:90

‘C’;>

m AL: CP!!
5FEC:ES  Ok:ER
(Les . : AC%!

3% :9,000
392 :9 ,occ
66: 18,303
535 18.000
6:6 19.s00
689 :9,000
729 :9,c00
814 :e,ooc
937 :9,000

1 ,oct :9,30:
, 1’ 2’ ,.. :e ,a:3
: ,225 :e,c:3
: ,:tt, :9.x:
1,17t  1B,C00

908 32,750
eh 33,750
5% 53,753
575 33,750

622 33,750
?93 33,lSO

1 ,ClS 35,!EO
1,5;7 35,100
2,028 3 iD0
2,4CS ;S:lOO

555 :9,000
62: i8 ,OOC
334 iB,OCO
394 18,000
t61 19,00c
535 :9,000

PD;il;:IN!5  SENERP.TE3  :N F?!! *:
. . . . . . . . . . . . . ..‘......‘...‘..‘.........‘.........’... RECfIV:NG
?O?AL

Aht!ONIA NH3 N:TRA:E PHCSPHATE
SEWLED
5OLIDS

IIATER
B.0.3. :tisj

0.0s o.coo1
O.C6 0.0X1
3.07 o.ooc1
0.08 0.0001
0.09 0.0031
0.10 0.0002
0.11 0.0002
0.12 0.0602
D.13 0.c002
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I).:5 0.0002
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0.08 0.0001
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c.13
C.16

0.19
0.22
0.25
0.28
0.29
D.33
O.??
0.t:
3.45
G.49
:.5:
0.59
0.20
0.18
0.:2
0.12
0.13
O.i?
c.21
C.3!
0.42
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0.22
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0.:3
0.16
0.19
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0.01
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0 ?l
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G.01
0.02
0.02
o.c2
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c.:2
3.c3
o.c3
0.33
0.03
O’Cl
0.01
0.01
0.01
0.31
0.01
0.31
c.c2
0.32
0.03
0.01
0 .o:
0.01
0.01
0.01
0.01

0.46 3.53
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0.c4 3.73
0.74 O.Eb
0.85 0.97
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: .Ol 1.14
1 .i3 I.28
:.?6 I.43
:.4c 1.58
1.54 l.?S
1.7s 1.03
1.87 2.!2
2.05 2.32
0.67 0.76
0.60 0.68
0.41 0.47
0.43 0.49
o.ts 0.51
0.59 0.67
0.72 0.82
!.OB 1.22
:.44 1.64
1.71 1.94
O.?? 0.87
0.86 0.98
0.46 0.53
0.55 0.62
0.64 0.73
0.74 0.84
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September 14, 1989

Tom Clune
Senior Project Manager
Yakima Project
Fish And Wildlife Division
Bonneville Power Administration
Sunfair Professional Building
103 S. Third Street
P.O. Box 2685
Yakima, Washington 98907

Dear Tom:

Subject: Klickitat Salmon and Steeelhead
Hatchery Preliminary Design

Investigation ReDOx%

Included in this letter report are results to several months
of field investigations and measurements. Through the course of
approximately 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. We began
our work where the Waster Plan stopped. We set out to accomplish
the preliminary site selection and design for the proposed hatchery
and we are approaching the completion of this task at the end of
October, 1989.

This letter will recap the history and results of the
following 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. Measurement of Cascade Spring Water Flow.
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6. Indian Ford Spring Water Flow Weasurement/Later to
be replaced W i t h Kidder Spring water flow
measurement.

7. River Flood Stage Elevation Analysis.

Upon the second trip to the proposed site we discovered
another large Spring upriver from the Cascade Spring. This Spring
has been named Kidder Spring and is currently ear-marked 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 %idway Bar". The other
proposed sites at White Creek and Indian Ford are more restrictive
in space than the %idway Bar" site and don't afford the
convenience of the water supply from Kidder and Cascade Springs.
We still do not see any "fatal flaws" with this site and we are
proceeding with the preliminary design of the Klickitat Hatchery
located at the "Midway Barn site.

The potential for a co-operation plan with the WDF at their
already established station on the Rlickitat was considered as a
possible means to provide for the required fish production goals.
The idea entertained, was to utilize space at the Rlickitat Salmon
Hatchery at the same time that WDF was occupying the facility.
This was thought to be possible because the Klickitat Salmon
Hatchery was not at full capacity. However, when R. W. Beck and
Associates 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 long run.
For this reason we requested a letter from Bill Hopley officially
addressing this idea. This letter is attached for reference.

Initially we planned to do a property line description, survey
and monument placement for the proposed hatchery site. Once the
preliminary design began, your BPA office of Lands and Acquisition
was engaged to do this task in-house. The results of this
investigation are that the hatchery site proper, and Kidder Spring
lie on Champion Timber Company land and that Cascade Spring exists
on Tribal lands.

We also stated that the preliminary site elevations gathered
early in our investigations would allow for gravity flow of water
to the Midway Bar site from the springs. This can be accomplished
through gravity pipelines starting at the Spring sources and
flowing toward the hatchery. We now feel comfortable that gravity
flow can be provided to the hatchery and its head boxes and supply
manifolds by gravity pipelines as can be seen in the site plan and
schematic profile attached. The Rlickitat River water supply
system will be more economical to pump than to construct a gravity
pipeline the approximately 3500 feet upstream required for a
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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 must be refined one step further to
provide topographic resolution sufficient for construction. The
Midway Bar was the only site surveyed for topography because of the
discounting of the White Creek and Indian Ford sites. Attached is
the topographic survey to the nearest 5 feet for the Midway Bar
site and the two spring water sources.

We measured the Spring flows of Cascade and Kidder Springs
twice through the course of our investigations. The first
measurement was on April 3rd,1989 and the second measurement was
on August 22nd, 1989. Both Springs were measured using the dye
injection flow measurement technique discussed in the letter of
April 3, 1989. The results are as follows:

Cascade Spring 24 CFS 21CFs 22.5 CFS
Kidder Spring 17 CFS 13 CFS 15 CFS

We feel that sufficient information concerning flow guantity from
both Springs has been gathered to date and that this 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 until the Spring Diversions are in-place and
functioning. Both springs are constant in flow rates as measured
five months apart and for the most part the temperatures are close
to stable. However there is a slight variation in temperature
which is critical for the fish programming at this station. The
cool temperatures can work for us as Harry Senn has programmed
around these small fluctuations. If there is a difference in the
temperatures between what was measured and what is actually
delivered to the hatchery in the future then there will have to be
an adjustment to the programming that allows for the variation.The
attached plot of dates and temperatures for the three water sources
for the Klickitat station is a culmination of what we know to date
about them. Also attached is the hatchery flow requirements for
a one year cycle in graphic and tabular format. This data was
provided by Harry Senn.

Also attached in a memorandum format to the file is our
analysis of the flood flows and associated calculations of flood
elevations. The approximate 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. Likewise,
the flood elevations that result from the 100 year flood event,
plus a factor of safety of approximately four times this flow,
display elevations ten feet higher than the original water surface
at normal flows. The flood elevations are approximately 1172.0 feet
WSL at the upstream end of the site and 1163.0 feet RSL at the
downstream end of the site. Please see attached memo and
calculations.
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STATE OF WASHlNCToN

DEPARTMENT OF FISHERIES

June 12. 1989

Mr. Jav Kidder
E’ro ject Manager
R. U. Beck and Associates
2121 Fourth Avenue.  Suite 600
Seattle.  Washington  43121-2317

Dear Jav:

SCBJ : KLICKITAT RIVER  SAE.?lDN  AND STEElJiEAD MATCHERY
EXISTING  FACILlTY  REVIEU

Your letter of April  20. 1984 requests  confirmation of lhe fact that no
estra water or space is available  for incubation or real-in:: at the
liashington Department  of Fisheries  Klickitat  station  that could be
utilized for a portion  of the production prograc: for the Klickitat  tribal
station.

k’e concur in general with vour assessment. The water and pond  use
schedule for Klickitat  was reviewed alId,  with one exception.  there is IIO
opportunltv for additional rearing. The exception  is Wonder Spi irlgs pond
which is 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 been

identified  in the program.

There might  also be a moderate  level of hatching capacity  if newly-hatched
frv were ponded  elsewhere. I doubt the benefits  would be wart h the added
oper-ational complexity.

In summary. although there might be zlirror  opportunitv for interim use of
Klickitat  Hatchery. there is no opportunity to achieve  increased
production at Klickitat  Hatchery.

Please feel free to call if additional questions should arise.

Bill Hopley,  A s s t .  Chief
Assessment  6 Deve  1 opl.ient
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The water flow measurements performed by the U. S. Fish and
Wildlife Biologists from the Vancouver Assistance office are not
published within this report because the IFIM study is currently
ongoing. This information will hopefully be ready when the final
draft of the preliminary design report is finished and will be
included at that time. The previously mentioned flood flow
elevations are based on a standard hydrologic method of statistical
analysis and provide a rough envelope of elevations to not set
structures or facilities below. From this elevation and above,
flood events of 100 year duration should not occur. Some fill will
need to be placed along the outward and downstream portion of the
site and revetment of riprap will need to be placed along 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 Midway Bar site for the Klickitat Salmon and Steelhead 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 program that is to be grown there. If there is any
one problem with the development of the Widway Bar site, it is the
affects that will be caused to the Springs and the Site by
construction of the buildings and the water supply structures.
Otherwise, the site development will require a moderate to high
level of difficulty during construction of the water supply system
and a moderate level of difficulty for construction of the hatchery
facilities proper. The site is 40 miles remote from Goldendale and
this may cause some inconvenience with certain phases of
construction.

If you perceive any problems or have requests and questions
please feel to call.

Sinderely,
R.W. Reck and A6sociates

Jay s. Kidder
Project Wanager
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M E M O R A N D U M- - - - - - - - - -

August 1, 1989

TO: Lowell Warren ProJec/mr pA-F-* Iti Lt+a-a=t~

FROM: Paul Tappel

SUBJECT: Kllckltat River Salmon and Steelhead Hatchery
Flood Flow Analysis

INTROOUCTION

A Log-Pearson Type III dlstrlbutlon  was done to analyze flood flows
In the Kllckltat Rlver, and estimate the lOO-year flood to be used durlng
design of the hatchery. Flood flow data for the Kllckltat River were obtalned
for years 1910-1979 for USGS Gauge No. 14110000, Klickftat River near Glenwood,
Washington. This gauge 1s about 10 miles upstream from the proposed hatchery
site. and there are no large trlbutarles enterlng the Kllckltat Rlver between
the gauge and the hatchery site. Therefore, the Log-Pearson  Type III analysis
presented below should provlde rellable estimates for flood flows at the
hatchery site.

DATA AND CALCULATIONS

Calculations  were done as suggested In the followlng reference:

Llnsley, R. K., M. A. Kohler, and J. L. H. Paulhus. 1975. Hydrology
for Engineers. McGraw-HI11 Book Company. New York, New York.

The maximum annual flood flow observed In the Kllckltat River, from
1910 to 1979, 1s shown In Table 1 along wlth calculations related to the Log-
Pearson Type III analysis.

The Log-Pearson Type III analysis generated the following predtc-
tlons of flood flows for the hatchery site:

lOO-year flood - 7,900 cfs -
SO-year flood - 7.200 cfs
IO-year flood - 5.400 cfs
2-year flood - 3,200 cfs
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TABLE 1: PEAK ANNUAL DlSCHARGE  DATA AWD FLDW-PR~ILITY  ANALYSlS  FOR
USGS GAGE RMBER  1411DOOO, KLlCKItAl  RIVER YEAR GLENWGD

. ..s....
UATER
YEAR
.msemms.

1910
1911
1912
1913
1914
1915

:X:t
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927

:;zi

:z
1932

:z
1935
1936
1937
1938

:E:
1941
1942
1943
1944
1945

:;z

Et
l%O
1951
1952

Ef
1935

E8
1959
1960
l%l

:zz

:2
1966

:z

E
1971
1972

:iT:
197s

:z

ix:
-w--e.-

I PLOTTING LOG(CfS)-  LOGKfSI-
IROER  n POSIT101 I LOGCCfS> I LOG(X) I LOGCXsG
,-._.__.-__.__I_.___---.--------.-.-------.----.

3:E

3-E
3:sw
3.348
3.481
3.243

S-E
s:rDS

3-2!z
3:431
3.597

3:Z

3.Sl6

3.s13

3-sz
3:6lIa

:-z
3:681
3.816

3%
3:217

.~.~~~~~
241.4IJ

SKEU WET: -0.245
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-0.235
0.077
0.034

4%
-0:OlS

-0.157
-0.06R

s-z
-0:on

:"of::.

-0.413
-0.123
0.007

-X:%
-0.048

-0.118

x%!
D:W3

0.000

E%
D:OSS

0.029

0.003

x*::
0:wz

s*z
D:OU
0.003

S-K
Ok4
0.013

-X:%

Kz0:ooo
-0.003
-0.000

-0.004
-D.DW

0.001
-0.005

-D.Wf

:gg
-0:WZ

2.247 -0.097

--. __-- _-__-___-___-_  ---. ---.



Memo to: Lowell Warren -2- August 1, 1989

DISCUSSION AND SUMMARY

Klfckltat River data (Table 1) were plotted on log-normal paper to
relate river flow data to the Log-Pearson Type III analysls (Figure 1). There
was an excellent correlation  between the flow data and the Log-Pearson Type III
curve (Figure 10).

The predlcted lOO-year flow of 7,900 cfs would be reasonable for
hatchery design if there were no flood flow data exlstlng which exceeded this
amount. However, a peak flow of 9,870 cfs was repotted for Water Year 1934
(Table 1) and this data point was substantially hlghet than predicted by the
Log-Pearson Type III analysis (Figure 1).

It is reconxnended  that a flood flow of 10,000 cfs be used for
design of the Kllckltat Hatchery. This flow Is larger than the lOO-year flood
predicted by the Log-Pearson Type III analysls, and 1s also slightly larger
than the maximum recorded flood during a 'IO-year perlod of record for the
Kllckltat River.

cc: Jay Kidder

(L7508C)
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WV-1715EAl-AX August 1, 1989
3102

M E M O R A N D U M- - - - - - - - - -

TO: Lowell Matre

FROM: Paul fappel

SUBJECT: Kllckltat River Salmon and Steelhead Hatchery
Flood Flow Analysis

INTRODUCTION

A Log-Pearson Type III distribution  was done to analyze flood flows
In the Klickitat River, and estimate the lDO-year flood to be used durlng
design of the hatchery. Flood flow data for the Kllckltat River were obtal ned
for years 1910-1979 for USGS Gauge No. 14110000, Kllckltat River near Glenwood,
Washfngton. This gauge is about 10 mlles upstream from the proposed hatchery
site, and there are no large trlbutarles enterlng the Klickltat River between
the gauge and the hatchery site. Therefore, the Log-Pemrson Type III analysls
presented below should provide rellable estimates for flood flows at the
hatchery site.

DATA AND CALCULATIONS

Calculations  were done as suggested In the following reference:

Llnsley. R. K.,
for Engineers.

H. A. Kohler, and 3. L. H. Paulhus. 1975. Hydrology
McGraw-Hill Rook Coepany. New York, New York.

The maximum annual flood flow observed In the Kllckltat River, from
1910 to 1979, is shown In Table 1 along with calculations related to the Log-
Pearson Type III analysis.

The Log-Pearson Type III analysis generated the following predlc-
tions of flood flows for the hatchery site:

lDO-year flood - 7,900 cfs -
SO-year flood - 7,200 cfs
lo-year flood - 5.400 cfs
2-year flood - 3.200 cfs
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TABLE 1: PEAK ARMJAL DISCHARGE  DATA ARD FLDOD-PRWMILITY ARALYSIS  FDR
USGS CAGE UlRER  1411DDD0, KLICIClfAT RIVER NEAR CLERWDD

. . . . . . . . . . . . . . . . ..-.-....................-..--......-.-.--..--.-....-............-.-..
UATER
YEAR
.-----w.

1910
1911
1912
1913

:X:f
1916

:8:x
1919

E

:z

it::
1926

:x:x

:z
1931
1932
1933
1934
1935

:z
1938

:z
1941
1942
1943

:z
1946
1947

:z

:z

EE

z
19S6

:z
1960
1961
1962

iii

:z
1968
1969
197D
1971

:;z
1974
197s
1976
1977
1978
1979

---W.-s*

EAX DISCMRCR
I

P10111YG
IY CFS DRDER II POSITIDU I LORCCFS) I__-._--1.-1_____..__-.----.----....------..-.----------.------------.---.

17.50
1.63

$2

1:21

3-z
l&O
5.00
1.11
3.33
2.59

:*z
1:71

::z

:::

:-:
1143

f:i
.

xi
3:w

:-:3.

i-t
2:12

:::

::t

:-iii.

i:f
.

:::

1;:;
.

xi
1:7s

1:*swI
1:35
1.67

3::

I::

t ::

:*z
3r:OD

4:;

7:DD
1.02

.I------.

3.516

-0.235
0.077

x-t%
-0:w
-0.011

'X-Z
-o:w8
-0.001
-0.316
-0.157
-0.060

8%
-D:Otl

:x-g.

-0.413
-0.123
0.001

-0.OW

:D"-E
D:Wl
-0.0%

-0.002

:-z
0:wr
0.007

X:%

:-tE
-0:193

-::El
s--1--.1
-0.007

HEAR:
STD DEV: :%i
SKIN CDRF: -D:HS
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Memo to: Lowell Harren -2- August 1, 1989

DISCUSSION AND SUMMARY

Kllckitat River data (Table 1) were plotted on log-normal paper to
relate river flow data to the Log-Pearson Type III analysls (Figure 1). There
was an excellent correlatlon between the flow data and the Log-Pearson Type III
curve (Figure 10).

The predlcted lOO-year flow of 7.900 cfs would be reasonable for
hatchery deslgn If there were no flood flow data exfstlng which exceeded thls
amount. However, a peak flow of 9,870 cfs was reported for Water Year 1934
(Table 1) and this data point was substantlally  higher than predlcted by the
Log-Pearson Type III analysis (Figure 1).

It Is recomended that a flood flow of 10,000 cfs be used for
design of the Klickltat Hatchery. This flow Is larger than the lOO-year flood
predicted by the Log-Pearson Type III analysis, and Is also sllghtly larger
than the maximum recorded flood during a 'IO-year period of record for the
Kllckltat River.

Paul rappel
Clvll Engineer

cc: Jay Kidder

(L7508C)
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APPENDIX D

U.S. BUREAU OF RECLAMATION
RAW WATER QUALITY DATA
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APPENDIX E

HATCHERY EQUIPMENT LIST



HATCHERY EQUIPMENT LIST BY FUNCTION

Function and Equipment
Estimated
cost

A. TRANSPORTATION, FISH AND PERSONNEL
1. Fish Plant Truck, 2-l/2 Ton with Fish Tank .................. $ 85,000
2. Plckup Truck, l/2 Ton, 4WD .................................. 12,000
3. Pickup Truck, 1 Ton with Fish Tank, 4WD ..................... 18,000
4. CB Mobile Units ............................................. 240
5. Boat Sultable for Need and Trailer .......................... 4,500
6. Tractor/Hoe, Broom, Loader and Mower ........................ 15,660
7. CB Base Station ............................................. 150
8. CB Antenna .................................................. 76

Subtotal ................................................. $135,626

B. MAINTENANCE OF GROUNDS - FACILITIES
1. Sludge Pump and 3-Inch-Diameter  Hose ........................ 1.944
2. Ladders, Step and Extenslon ................................. 252
3. Push Brooms ................................................. 15
4. Power Broom for Snow Blowing ................................ 774
5. Plumbing Snake .............................................. 200

Subtotal ................................................. $ 3,185

MAINTENANCE OF GROUNDS - EQUIPMENT
1. Hydraulic Jack, 12 Ton ...................................... 206
2. Battery Charger, 6 and 12 Volts, 10 Amp ..................... 52
3. Booster Cables, 12 Volt x 25 ft long ........................ 41
4. Grease Gun ..................................................
5. Auto Creeper ................................................ i'3
6. 011 and Gasoline Containers ................................. 102
7. Funnels (Various Sites) ..................................... 16

Subtotal ................................................. s 462

MAINTENANCE OF GROUNDS - GENERAL
1. Woodworklng Hand Tools ......................................
2. Metalworking Hand Tools .....................................
3. Weldlng Equipment and Clothing ..............................
4. Portable Emergency Generator ................................
5. Portable Emergency Lighting .................................
6. Gas Welder ..................................................
7. Arc Welder ..................................................
8. Wood Vise ...................................................
9. Drill Press and Vise ........................................

499
200
200
550
66

290
300

1:;
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HATCHERY EQUIPMENT LIST BY FUNCTION

Function and Equipment

MAINTENANCE OF GROUNDS - GENERAL (cont.)
10. Band Saw ....................................................
11. Face Shield .................................................
12. Metal Vise with Cinch .......................................
13. Table Saw ...................................................
14. Flammable Storage Cabinet ...................................
15. Shotgun and Gun Safe ........................................
16. Small Hand and Power Tool Cabinets/Lock .....................
17. Sawdust Vacuum ..............................................
18. Electric Air Compressor .....................................
19. Portable Electric Circle Saw ................................
20. Radial Arm Saw ..............................................
21. Miter Box/Back Saw ..........................................
22. Hand Truck, 400 lb. Capacity ................................
23. Bench Grinder, 314 HP .......................................
24. Electric Drill and Bits .....................................
25. Solder Gun Kit ..............................................
26. Heavy Duty Staple Gun Set ...................................
27. Pop Rivet Gun Set ...........................................
28. Hand Saws ...................................................
29. Hack Saw ....................................................
30. Come-A-Long .................................................
31. Hand Truck ..................................................
32. Pipe Cutter .................................................
33. Wrecking Prybar (Small and Large) ...........................
34. Cloth and Metal Measuring Tapes .............................
35. Wire and Paint Brushes ......................................
36. Tap and Die Set .............................................
37. Power Sanders ...............................................
38. Pipe Threader ...............................................
39. Rubber Mallet ...............................................
40. Hammers. Sledges and Axes ...................................
41. Pickaroon ...................................................
42. Bolt Cutter .................................................
43. Extension Cord with Trouble Lite ............................
44. Garbage Cans ................................................
45. Miscellaneous ...............................................

Estimated
cost

$ 145

ii
400
427
298
350
187
687
100
480
100
91

150
140

ii
40
60
8

;:
30
30

2
130
150
170

1;:

::
31

132
1.500

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 8,760
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HATCHERY EQUIPMENT LIST BY FUNCTION

Function and Equipment

MAINTENANCE OF GROUNDS - GROUNDS
1. Shovels, Snow and Gardening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

C.

2. Lawn Mower - Gas ....... ..I ..........
3. Wheelbarrow - Industrial ............
4. Garden and Leaf Rake and Hoe ........
5. Brush and Limb Trimmers .............
6. Garden Hose, Spray Nozzles and Sprink i

.......................

.......................

.......................

.......................
ers ...................

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.......

HATCHERY BUILDING - OFFICE
1. Personal Computer/Printer ...................................
2. Calculator with Tape ........................................
3. Desks .......................................................
4. Chairs .......................................................
5. Filing Cabinets .............................................
6. Waste Baskets ...............................................
7. Table .......................................................
8. Book Case and Credenzas .....................................
9. Clock .......................................................

10. Stapler, Tape, Pens, etc. ...................................

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 4,214

HATCHERY BUILDING - LAB
1. Laboratory Stools ...........................................
2. Glassware ...................................................
3. Chemicals ...................................................
4. Microscope, 100X ............................................
5. Dlssectlng Microscope .......................................
6. Balance Scales ..............................................
7. Water Pollution Kit .........................................
8. Maximum-Minimum Thermometers ................................
9. Calibrating Thermometers ....................................

10. Dissecting Tools ............................................
11. Propane Torch with Holder ...................................
12. Bench Top Autoclave .........................................
13. Stir Hot plates ..............................................

Estlmated
cost

s
3::
140

2':
186

s 747

2,500

5::
312
126
42

fE
60

100

$
2g

2.::
620
240
269
48

;i
50

100
60

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 4,200
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HATCHERY EQUIPMENT LIST BY FUNCTION

Function and Eciuipment
Estimated
cost

HATCHERY BUILDING - CREW ROOM
1. Microwave Oven .............................................. $ 250
2. Rooms, Mops and Dust Pans ................................... 20
3. Small Dinette Set ........................................... 260
4. Refrigerator ................................................ 350
5. cots ........................................................ 130
6. Lockers ..................................................... 400
7. Large Bulletin Board ........................................ 54

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S 1.464

0. SPAWNING - HOLDING POND
1. Egg Pails and Stands ........................................
2. Work Table ..................................................
3. Portable 12 Cubic Foot Temporary Holding Tank ...............
4. Adult Dip Nets ..............................................
5. Adult Fish Crowder or Seine .................................
6. Spawning Knives .............................................
7. Insulated Chest Coolers .....................................
8. 25-ft House Trailer for Security During Spawning ............
9. Spawning Clothing. Gloves and Boots .........................

10. Boom Hoist for Weighing Fish ................................
11. Gloves, Boots ...............................................
12. Lake Merwin Trap ............................................

$ 208
120

1,186
150
300
80
120

10,000
234
671
160
500

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 15.729

E. INCUBATION
1. Egg Weighing Scoop .......................................... $ 5
2. Egg Tongs ................................................... 15
3. Burlap Bags ................................................. 15

Subtotal ................................................. s 35

E-5



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. Pump/Standpipe for Filling Fish Hauling Tanks ...............
8. Pond Crowders ...............................................
9. Grader Boxes ................................................

10. Poles and Rakes .............................................

$ 128
454
257

ii
18

435
1,200

390
66

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 3,088

REARING - FEED ROOM
1. Feed Weighing Scales ........................................ $ 355
2. Hand Cart ................................................... 257
3. Feed Buckets (5 gal.) ....................................... 12
4. Feed Room Scoops ............................................
5. Feed Hopper ................................................. 3::

Subtotal ................................................. s 941

REARING - GENERAL
1. Wash Down Pump/Suction and Discharge Hose ................... $ 1.944
2. Portable High Pressure Washer Pump with Accessories ......... 2,000

Subtotal ................................................. $ 3,944

G. SAFETY-FIRST AID - GENERAL
1. First Aid Kits (Shop & Trucks) ..............................
2. Stretcher/Wool Blanket ......................................
3. Safety Goggles ..............................................
4. Respirator Mask/Filters .....................................
5. Air Splint Set ..............................................
6. Hard Hats ...................................................
7. Hazard Signs (Keep Out, Danger, etc.) .......................
8. Fire Pump/Hose Nozzle .......................................
9. Fire Extinguishers (Buildings 81 Trucks) .....................

10. Life Vests ..................................................
11. Ear Cover - Noise Suppression ...............................
12. Bulletin Board ..............................................

s 124
185
12

A'3

2::
2,000

300

fi
54

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..f........ $ 3,141

TOTAL FOR ALL EQUIPMENT .................................. $185.536
SAY ...................................................... $186.000
EQUIPMENT COST WITHOUT 2-l/2 TON TRUCK ................... $101,000
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