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

For copies of this report, write to:

EannevUe  Power Administration
DMsion of Fish and wildlife - PJ
P.Q. Box 3621
Portland, OR 97208



UMATILLA SATELLITE AND REiLEiASE SITES PROJECT

Final Siting Report

Prepared by:

James M. Montgomery, Consulting Engineers, Inc.
Bellevue, WA

Prepared for:

Jay Marcotte, Project Manager
U.S. Department of Energy

Bonneville Power Administration
Division of Fish and Wildlife

P.O. Box 3621
Portland, OR 97208-3621

Contract No. DE-AC79-91I3P12031
Project NO. 91-14

April 1992



TABLE OF CONTENTS

SECTION

LIST OF TABLES

LIST OF FIGURES .

ACKN0W-

ExEmsuMMARY

INTRODUCI’ION

CURRENT AND HISTORIC DISTRIBUTION OF SPECIES

PAGE NO.

V

vii

ix

X
1

2

SPRING cIzHnamK 2

FALLCXINOOK 2

S- 2

COHO SALMON 2

PRCXXJCIION  AND RELEASE OBJECIIVES 4

CURRENT PRCIIXJCI’ION 4

ADDlTIONAL  F’RCKKJCTION  AND FACILITY NEEDS 4

POLICY ISSUES 4

FISH PROPAGATION Cm 8

INTRODUCIION 8

WATERCHEMISTRY 8

WATER QUALITY CRlTERIA FOR SALMONID  REARING 10

Minimum Oxygen Levels
Armrraniacliw
carbtm noxide
PH

10

::
11

PROCESS- 13

13

i



Length-Weight Relationship
Development  Rate
Feed Consumption
Oxygen &nsumption
Ammonia Production
Carbon Dioxide
Suspended Solids
Phosphate
Rearing Mortalities
Rwing~sity
Flow Requirements

WATER AND SPACE REQTJRFMENTS

ADULTCAPTLTREFACILITIES

Lucation
Schedule
Minimum Flow Necessary
Existing Facilities
Facilities Necessary or Desirable for Adult Capture

ADULTHOIJXNG

Number of Fish (Total)
Temperanue  and Flows Required (total pqram~
Hukling Anx Rqukd
Schedule
MwGmum  Holding Capacity Required
summary
Facilitks  Nw.wwy or Desirable for Adult Holding
Assumed Size (General) for Complete Facility Lstyout

JNCUBATIONAND  EARLY REARING

Number o! Eggs
g~.eanng  Fish

$to~eand Flows Required (total program)

Facility Size (generic>
lkilities  Necessary  or Desirable for Incubation/
Rearing

SATELLITE(FuIl,1[1ERM)REARING 32

IMinition
TOUU  Number of Fish
;~M~eture  and Flows Required (total  progmm)

Area Required
sllmmrsry
Facilities Necessary or Desirable for Satellite Rearing

24

29
29
30
30

ii



Assumed Size of a Complete Facility 32

SATELLITE  (FULLTERM)  REARING 32

Number of Fish
Site Lxlcations
!wedule
Facilities Necessary or Desirable for Din% Release

F.XTENDEDREAR&G!ACCLMATIONFACILITIES

Defhitiun
Number of Fish
lpA&IKptiOI.t

Flow Required
Acclimation Unit Options to he Considered
Facilities Necessary or Desirable for an Acclimation Facility

MINI-HATCHERY 42

Facility Size per Unit
WamQumtity
Facilities Required

42

:;

RECYCLE WATER REUSE FAUIJTIES 44

SURFACE WATERANDGROUNDWATERAVAILABIIJ’IYAND
QU- 46

SURFACE WATER 46

Principal Diversion from the Umatilla
Instream Flows and Water Rights
Flood Frequency Data

SURFACE WATER SUMMARY AND RECOMMJZNDATIONS

Gravity Surface Water Supply 73

GROWNDWATER 74

Review of Available Data 74

TEST WELL DRILLING PROGRAM 76

Project Scupe and Schedule 76
Conclusions and Recommendations 77

. . .111



REVIEW OF EXISTING FAClLlTlES  AND ASSESSMENT OF
EXPANSION POTENTLAL

INTRODUCTTON

ASSESSMENT OF EXPANSION POl-ENTlAL

Wallowa  Hatchery
Lookingglass Hatchery
Inigon Hatchery
Umatilla Hatchery
Lyons Ferry Salmon Hatchery
Bonifer Springs Acclimation and Release Pond
Minthorn Acclimation and Release Pond
Springfield Aquaculture Facility
Overall Assessment of Expansion Potential of Hatcheries
and Other Fisheries Facilities

SITE EVALUATION AND SCREENING

INTRQDUCTION

MASTER SITE LIST

lNlTIAL SITE RECONNAISSANCE

MTIAL SITE AND FACILITY SCREENING

RESTATEMENT OF MASTER SITE LIST

PROGRAM FEASIBILITY ANALYSIS

PROGRAM DEVELOPMENT

LITERATuREClTED

79

79

87

87

87

87

89

89

93

109

111

iv



TABLE 1

TABLE2

TABLE 3

TABLE4

TABLE 5

TABLE! 6

TABLE7

TABLE 8

TABLE9

TABLE 10

TABLE11

TABLE 12

TABLE 13

TABLE 14

TABLE 15

TABLE 16

TABLE 17

. TABLE18

TABLE 19

LIST OF TABLES
PAGE NO.

CURRENT AND PLANNED PRODUCXION IN THE
UMATILLA BASIN FOR SPRING CHINOOK

CURRENT&PLANNED PRODUCTION IN THE
UlvLtJlvL%  BASIN FOR FALL CHINOOK, STEELHEAD

DISSOLVED OXYGEN AS A FUNCTION OF TEMPERATURE

UN-IONRED AMMONIA AS A PERCENTAGE OF TOTAL
AMMONIA IN FRESHWATER AT VARIOUS TEMPERATURES
ANDPH

WATER QUALITY CRITERIA FOR SALMONIDS

PROCESS CRITERIA FOR THE UMATILLA BASIN

FEEDING COEFFICIENT AT VARIOUS WATER
TEMPERATURES

ASSUMED SURVIVAL RATE BY LIFE STAGE AND SPECIES

DENSITY AND FLOW INDICES USED BY VARIOUS AGENCIES
IN THE PACIFIC NORTHWEST FOR OUTDOOR RACEWAYS
(>8oo/LB.)

DENSlTY  AND FLOW INDICES USED BY VARIOUS AGENCIES
IN THE PACIFIC NORTHWEST FOR EARLY REARING

ASSUMED DENSITY INDICES BY LIFE STAGE

FLOW REQUIREMENTS AS A FUNCTION OF TEMPERATURE

FLOWINDEXRELATEDTOWATERTEMPERATUREAND
ELEVATION

FORESTSERVICE STREAMFLOW DATA FOR NORTH AND
SOUTH FORKUMATILLA AND CORPORATION

FOREST SERVICE WATER TEMPERATURE DATA FOR
NORTH AND SOUTH FORK UMATILLA AND CORPORATION

GEOLOGICAL SURVEY STREAMFLOW DATA

GEOLOGICAL SURVEY WATER TEMPERATURE DATA

WATER QUALITY - UMATILLA IUVER  BASIN

PRJNCIPAL DIVERSIONS (CFS) FROM THE UMATILLA RIVER

V

6

7

9

10

12

14

17

19

20

21

21

22

23

48

49

50

51

70

71



TABLE 20

TABLE 21

TABLE22

TABLE23

TABLE24

TABLE 25

TABLE26

TABLE27

TABLE 28

TABLE29

TABLE 30

TABLE 31

MINIMUM PERENNIAL STREAMFLOWS

QUALITATIVE EVALUATION OF FLOOD POTENTIAL AT
PROPOSED SlTES

INITIAL SITE LIST

SITE AND FACILITY SCREENING

REVISED MASTER SITE LIST

SlTE AND FACILITY SUMMARY, REVISED MASTER SITE! LIST

ADULT CAPTURE SCREENING CRITERIA

ADULT HOLDING SCREENING CRITERIA

INCUBATION AND FRY REARING SCREENING CRlTERIA

SATELLITE REARING SCREENING CRITERIA

EXTENDED REARING/ACCLIMATION SCREENING CRITERIA

PROPOSED UMATILLA  BASIN PROGRAM

72

73

88

90

91

92

94

96

99

102

104

110

vi



LIST OF FIGURES
PAGE NO.

FIGURE 1

FIGURE 2

FIGURE 3

FIGURE 4

FIGURE 5

FIGURE 6

FIGURE 7

FIGURE 8

FIGURE 9

FIGURE 10

FIGURE 11

FIGURE 12

FIGURE 13

FIGURE 14

FIGURE 15

FIGURE 16

FIGURE 17

FIGURE 18

FIGURE 19

UMATIJLA  DRAINAGE BASIN ANADROMOUS SPAWNING
AND REARING DISTRIBUTION

FRESHWATERLIFECYCLEOFSALMONANDS~
IN TE#E UMATILLA BASIN

ADULTCAPTUREFACIL~S

ADULT HOLDING FACILITIES

INCUBATION AND EARLY REARING

SATELLITE REARlNG FACILITIES

DIRECT RELEASE FACILITY

ACCLIMATION FACILITIES OPTION 1, HOLDING
RACEWAY/CONCRETE TROUGH

ACCLIMATION FACILITIES OPTION2,EARTHENOR
FMLLINEDPoND

ACCLIMATION  FACILITIES OPTION 3, FLOW THROUGH
NATURALPOND

ACCLIMATION FAC&lTIES  OPTION 4, NATURAL SIDE

MINI-HATCHERY INCUBATION AND REARING

RECYCLE WATER REUSE FACILITIES

UMATIJLA  DRAINAGE BASIN

UaFE;RTI& FORK UMATILLA RIVER (64114601):
MAxlMuMsTREAMFLowAND

TEMPERATURE

Us;JT;ORK UMATILLA RIVER (64114601):

U~~ECX&Z)~ FORK UMATILLA RIVER (64114701):
MAXIMUMSTREAMFLOWAND

TEMPERATURE

“K UMATILLA RIVER (64114701):

USFS GAGE AT CORPORATION (64114501): MINIMUM, MEAN,
ANDMAxIMuMsTREAMFLowANDTEMPERATuRE

vii

3

5 .

25

28

31

33

35

38

39

40

41

43

45

47

52

53

54

55

56



FIGURE 20 yxc CORPORATION (64114501): MINIMUM
57

FIGURE 21 USGS GAGE ON UMATILLA RIVER ABOVE MEACHAM CREEK
(1402oooo): M.INIMUM,MEAN,AND MAXIMUM STREAMFLOW
ANDTEMPERATURE 58

FIGURE 22 USGS GAGE ON UMATILLA RIVER ABOVE MEACHAM CREEK
(14020000):  MINJMUM STREAMFLOW 59

FIGURE 23 USGS GAGE ON MEACHAM CREEK AT GIBBON (14020300):
-*MEAN- MAXIMUMSTREAMFLOWAND
TEMPERATURE 60

FIGURE 24 USGS GAGE ON MEACHAM CREEK AT GIBBON (14020300):
MINIMuMsTREAMFLow 61

FIGURE  25 USGS GAGE ON UMATIILA  RIVER AT PENDLETON (14021000):
MINiMUM,MEtAN,AND MAxlMuMsTREAMFLow 62

FIGURE 26 USGS GAGE ON UMATILLA RIVER AT PENDLETON (14021000):
MINIMUM SmEAMFLow 63

FIGURE 27 USGS GAGE ON UMATLLA RIVER ABOVE MCKAY CREEK
(14cmooo): MINIMUM, MEAN,ANDMAxIMUM  STREAMFLOW 64

FIGURE 28 USGS GAGE ON UMATLLA  RIVER ABOVE MCKAY CREEK
(14022Ooo):  MINIMUM STREAMFLOW 65

FIGURE 29 USGS GAGE ON UMATILLA RIVER ;T~4KUM$4026ooo):
MINIMUM,MEAN,ANDMAXIMUM 66 .

FIGURE 30 UstJ,A RIVER AT YOAKUM (14026000):
67

FIGURE 31 USGS GAGE ON UMA~~NEAFtEAFtII$A (14033500):
-,MEQuND 68

FIGURE 32 mtxv RIVER NEAR UMATILLA (14033500):
69

. . .Vlll



ACKNOWLEDGEMENTS

James M. Montgomery, Consulting Engineers, Inc. would like to thank all the members of the
Umatilla River Technical Work Group, including representatives from Bonneville Power
Administration, Oregon Department of Fish and Wildlife, and the Confederated Tribes of the
Umatilla Indian Reservation, for their efforts in this project. The assistance and guidance
provided by Jay Mamotte, Project Manager for Bonneville Power Administration, is especially
appreciated.

Funding for this project was provided by the Bonneville Power Administration under Contract
No. DE-AC79-91BP12031.

ix



EXECUTIVE SUMMARY

This report presents the results of site analysis for the Umatilla Satellite and Release Sites
Project. The purpose of this project is to provide engineering services for the siting and
conceptual design of satellite and release facilities for the Umatilla Basin hatchery program.
The Umatilla Basin hatchery program consists of artificial production facilities for salmon and
steelhead to enhance production in the Umatilla River as defined in the Umatilla master plan
approved in 1989 by the Northwest Power Planning Council. Facilities identified in the master
plan include adult salmon broodstock holding and spawning facilities, facilities for recovery,
acclimation, and/or extended rearing of salmon juveniles, and development of river sites for
release of hatchery salmon and steelhead.

The historic and current distribution of fall chinook, summer chinook, and coho salmon and
steelhead trout was summarized for the Umatilla River basin. Current and future production
and release objectives were reviewed. Twenty seven sites were evaluated for the potential
development of facilities. Engineering and environmental attributes of the sites were evaluated
and compared to facility requirements for water and space. Site screening was conducted to
identify the sites with the most potential for facility development. Alternative sites were
selected for conceptual design of each facility type. A proposed program for adult holding
facilities, final rearing/acclimation, and direct release facilities was developed.

X



INTRODUCTION

This report presents the results of site analysis for the Umatilla Satellite and Release Sites Project
The purpose of this project is to provide  engineering services for the siting and conceptual design
of satellite and release facilities for the Umatilla Basin hatchery program. This work was
conducted as part of the contract between Bonneville Power Administration (BPA) and James M.
Montgomery, Consulting Engineers, Inc. (JMM).

The Umatilla Basin hatchery program consists of artificial  production facilities for salmon and
steelhead to enhance production in the Umatilla River as defined in the Umatilla master plan
approved in 1989 by the Northwest Power Planning Council. Facilities identified in the master
plan include adult salmon broodstock holding and spawning facilities, facilities for recovery,
acclimation, and/or extended rearing of sahuon juveniles, and developtruznt  of river sites for release
of hatchery salmon and steelhead.

Preliminary planning for the Umatilla component of spring chinook incubation and rearing facilities
identified in the draft master Plan for the Northeast Oregon Hatchery Project (NEOH)  was
subsequently identified as an additional objective of this project. Site analysis for these facilities
was taken to a point necessary for environmental analysis purposes. However, final conceptual
design of these facilities will be conducted as part of the NEOH project.

This report presents the production goals for the Umatilla Basin, discusses the bioengineering
criteria for various facility types, reviews available data on surface water and groundwater
availability and quality, reviews existing production facilities and their potential for expansion, and
documents the site/facility screening process car&d out to arrive at a proposed program to be
carried forward into conceptual design. The report contains the following sections:

Introduction

Current and Historic Distribution of Species

Production and Release Objectives

Fish Propagation Criteria

Water and Space Requirements

Surface Water and Groundwater Availability and Quality

Review of Existing Facilities and Assessment of Expansion Capabilities

Site Evaluation and Screening

Program Development

Literaturecited

Appendix A - Site Data Sheets.

The majority of the information contained in this report was developed with the assistance of, and
review by, the Umatilla River Technical Work Group (TWG), which is comprised of
representatives from BPA, Oregon Department of Fish and Wildlife (ODF&W),  and the
confederated Tribes of the Umatilla Jr&an Rtscrvation (CTUJR).
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CURRENT AND HISTORIC DISTRIBUTION OF SPECIES

The following information on the current and historic distribution of salmon and steelhcad in the
Umatilla Basin has been obtained from the Umatilla River Subbasin  Salmon and Steelhead
Production Plan (CITJIR  and ODF&W  1990). The major spawning and rearing areas are shown
on Figure 1.

SPRING CHINOOK

Although once abundant in the Umatilla Basin, the original stocks of this species were extirpated
due to passage blocks, flow diversions from the mainstem Umatilla, degradation of headwater
habitat and mortalities at mainstem Columbia River Dams. An estimated 1,549 acres (54 stream
miles) of spring chinook spawning and rearing habitat exists in the Umatilla Basin including
Mea&am Creek to the forks, the upper mainstem Umatilla from the Meacham Creek confluence to
the North and South forks, and the Umatilla River North and South forks (Figure 1). Return goals
for spring chinook salmon are 11,000 adults to the mouth of the river.

FALL CHINOOK

Original stocks of this species have also been extirpated in the Umatilla River. An estimated 5,562
acres (100 stream miles) of fall chinook spawning and rearing exists in the Umatilla Subbasin
(Figure 1). Potential spawning and rearing arcas include the mainstem Umatilla River to the North
and South forks and Meacham Creek to the North Fork. An estimated 85 percent of the fall
chinook spawning gravel in the mainstem Umatilla is above the city of Pendleton from about RM
55 to RM 88. Return goals for fall chinook salmon are 21,000 adults to the mouth of the river.

STEELHEAD

The Umatilla River once produced large runs of summer steelhead that supported productive tribal
and non-tribal fisheries. Current returns to the mouth of the river have been conservatively
estimated at 2,600 - a fraction of the historical run. An estimated 4,104 acres (314 stream miles) of
summer steelhead spawning and rearing habitat exists in the basin. Spawning and rearing areas
include Meacham Creek, North Fork Umatilla River, South Fork Umatilla River, upper mainstem
Umatilla River, Squaw and Birch Creeks, and other small tributary creeks (Figure 1). Return
goals for steelhead am 9,670 adults to the mouth of the river.

COHO SALMON

Original stocks of this species have also been extirpated in the Umatilla River. Under terms of the
m &@g ys oreeon agreement, 1 million coho smolts arc released within the Umatilla Basin.
Habitat carrying capacity is unknown. Existing distribution includes the Umatilla River mainstem
from approximately RM 35 to the North and South Forks confluence (Figure 1). In addition,
potential spawning and rearing areas include the Umatilla mainstem from Three Mile Dam to RM
35 and Meacham Creek to the North Fork.
the river.

Return goals for coho are 6,000 adults to the mouth of

2
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PRODUCTION  AND RELEASE  OBJECTIVES

CURRENT PRODUCTION

Currently, spring chinook, fall chinook, summer steelhead, and coho salmon am released into the
Umatilla Basin. Fish for release in the Umatilla Basin are reared at the Irrigon, Umatilla,
Bonneville, Cascade, and Carson hatcheries. Production timetables for those production segments
occuning within the basin are presented in Figure 2.

Based on species and size, production scenarios are summarixed for 11 separate groups of fish in
Tables 1 (spring chinook) and 2 (fall chinook, steelhead, and coho). Within each group of fish,
there may be several subgroups reared under different conditions (pure oxygen vs. conventional
rearing) or for evaluation of different release strategies.

ADDITIONAL PRODUCTION AND FACILITY NEEDS

An additional production of 589,000 spring chinook at lo/lb is identified in the NEOH project
Draft Master Plan for the Umatilla Basin. Adult holding, incubation, rearing, and
release/acclimation sites needed for this production were evaluated in the site screening process for
this project. Preliminary conceptual design of these facilities is included in JMM (1992). Final
conceptual design will be conducted as part of the NEOH project.

The fall chinook for the basin are incubated and reared at the Umatilla, Irrigon and Bonneville
hatcheries. Additional facilities for adult holding for the fall chinook will be needed as increaasing
numbers of adults start to return to the Umatilla Basin. Identification of a preferred  site for the fall
chinook adult holding facility was a primary objective for this project.

POLICY ISSUES

A broad range of policy issues may influence the development and implementation of the fisheries
program for the Umatilla Basin. These include:

1) Direct release vs acclimation,

2) Out-basin rearing of fry and fingerlings,

3) Impact of other fish released in the basin, and

4) Impact on other fish in the basin.

4
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FISH PROPAGATION  CRITERIA

INTRODUCTION

The biocriteria proposed for salmon culture for the Umatilla Project are based on similar projects in
the Pacific Northwest and discussion with agency and tribal personnel. These criteria will be used
for planning level process design and facility layout.

WATER CHEMISTRY

Fundamental to facility planning is an understanding of various aspects of water chemistry, in both
a general and site-specific sense.

Oxygen

The oxygen content of water used in fish rearing is important because the fish will consume
varying amounts of oxygen as they develop A certain minimum concentration of dissolved oxygen
is also required in order to provide an acceptable environment. For these reasons it is desirable to
know the approximate dissolved oxygen concentration of the water supply and how it may vary
with the degree of gas saturation, temperature, salinity, and site elevation.

The maximum amount of oxygen that can be dissolved in water is referred to as the saturation
concentration. The saturation concentration depends on temperature, elevation (or barometric
pressure), and salinity. Increasing temperature decreases
(Table 3).

the saturation concentration of oxygen
Salinity (total dissolved solids) will have an ir@nificant  effect on oxygen solubility at

the Umatilla sites.

Ammonia

Ammonia is produced by fish as a metabolic byproduct, In addition, water supplies often contain
ammonia from pollution or natural sources. Fish have a limited tolerance to ammonia under certain
conditions. Ammonia is a weak base, and occurs as ionized (lVQ+) and unionized forms
(NH3). Un-ionized ammonia moves easily across biological membranes and is generally
considered the most toxic of the two forms. The concentration of unionized ammonia in
freshwater is primarily a function of pH and temperature (Table 4).

Carbon Dioxide

Fish have limited tolerance to carbon dioxide. Carbon dioxide is produced by fish as a respiratory
byproduct, and water supplies often contain high concentrations of carbon dioxide.
conditions, 1.375 mg of carbon dioxide is produced per 1 mg of oxygen consumed.

Under typical
The excretion

of carbon dioxide by fish in intensive culture situations (a) increases the dissolved carbon dioxide
concentration, (b) reduces the pH, and (c) reduces the concentration of unionized ammonia due to
the decrease in PH. The reduction of pH depends on the initial carbon dioxide concentration,
alkalinity of the water, and amount of carbon dioxide produced.

8



TABLE  3

DISSOLVED  OXYGEN  AS A FUNCTION  OF TEMPERATURE
(2,000 FEET ELEVATION)

Temp 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0

. . 9 13.57 13.55 13.53 13.~1 13 49 13 46 13.44 13 42.
33 . 1338
34 13.20 13:17

13 36
13:15

1334
13:13

1332
13:ll

1330
13:09

13:28 13:26 13.24 13122.
13.07 13.05 13.03

i-86,
13.01,

12.84, 1 2.82,35 1299 1297
36 12:80 12:78

12.95 1293
12:74

12.91 1290 1288 1L.e- --__ ~~
12.76 12.72 12:70 12:68 12.66 12.64 12.63,

37 12.61 12.59 12.57 12.55 12.53 12.~1 12.49 12.48 12.46 12.44
38 12.42 12.40 12.38 1237 12 35 12 33 12 31
?ad, 1334aa. 1 3 3 3*a.&" 133f-lA".-" 12:18 12:17 12:15 12:13

12.29 12.27 12.26.
12.11 12.10 12.08

40 12.06 12.04 12.03 1201
11:84

1199 1197 1196 1194 11.92 1191,
5 11:82 11:SO 11:79 11:77 11.75 11:74,

60 9 . 27) 9.261 9.25 9.241 9.23 9.211 9.20 9.19 9.181 9.17
61 . . . . . . . 9.071 9.06

I 62 I 9ns1 9Ml 9fRl 9n21 Or111  ufml R99l S.OSI  8.971 8.96i--
En

S.-s s... .

8.85 8.83-_-- -_-_ _.
165i8.741 8.731 8.

865 8.64
is5 854

1:45

I 70 i =7i. 826i. 825i 824 W. . . W. 822i. 821i 82oi 8191. . .
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TABLE  4

UN-IONIZED AMMONIA  AS A PERCENTAGE  OF TOTAL  AMMONIA  IN
FRESHWATER AT VARIOUS  TEMPERATURES AND PH

Temp. Temp. pH@ PtwJ P+l@ Id-l@  PI-l@  pH@  pH@ ptl@  @-IQ  pH@ pH@ pH@ pH@
C E 5 . 0 7 . 0 7.1 7 . 2 7 . 3 7 . 4 7 . 5 7 . 8 7 . 7 7 . 8 7 . 9 8 . 0 6 . 1

0 . 4 4 4 0 . 0 0 . 0 0 %  0 . 1 2 %  0 . 1 5 %  0 . 1 9 %  0 . 2 4 %  0 . 3 0 %  0 . 3 7 %  0 . 4 7 %  0 . 5 9 %  0 . 7 5 %  0 . 9 4 %  1 . 1 8 % 1 . 4 8 %
5 . 0 0 4 1 . 0 0 . 1 0 %  0 . 1 2 %  0 . 1 8 %  0 . 2 0 %  0 . 2 5 %  0 . 3 1 %  0 . 3 0 %  0 . 4 9 %  0 . 8 2 %  0 . 7 8 %  0 . 0 8 %  1 . 2 3 % 1 . 5 4 %
5 . 5 5 4 2 . 0 0 . 1 0 %  0 . 1 3 %  0 . 1 5 %  0 . 2 1 %  0 . 2 5 %  0 . 3 3 %  0 . 4 1 %  0 . 5 2 %  0 . 5 5 %  0 . 8 2 %  1 . 0 2 %  1 . 2 9 % 1 .Sl%
8.11 4 3 . 0 0 . 1 1 %  0 . 1 4 %  0 . 1 7 %  0 . 2 2 %  0 . 2 7 %  0 . 3 4 %  0 . 4 3 %  0 . 5 4 %  0 . 5 8 %  0 . 8 5 %  1 . 0 7 %  1 . 3 4 % 1 .SO%
8 . 8 7 4 4 . 0 0 . 1 1 %  0 . 1 4 %  0 . 1 8 %  0 . 2 3 %  0 . 2 8 %  0 . 3 5 %  0 . 4 5 %  0 . 5 5 %  0 . 7 1 %  0 . 8 9 %  1 . 1 2 %  1 . 4 0 % 1 . 7 5 %
7 . 2 2 4 5 . 0 0 . 1 2 %  0 . 1 5 %  0 . 1 0 %  0 . 2 4 %  0 . 3 0 %  0 . 3 7 %  0 . 4 7 %  0 . 5 0 %  0 . 7 4 %  0 . 0 3 %  1 . 1 7 %  1 . 4 7 % 1 . 8 4 %
7 . 7 8 4 5 . 0 0 . 1 2 %  0 . 1 5 %  0 . 2 0 %  0 . 2 5 %  0 . 3 1 %  0 . 3 0 %  0 . 4 0 %  0 . 8 2 %  0 . 7 7 %  0 . 0 7 %  1 . 2 2 %  1 . 5 3 % 1 . 0 2 %
8 . 3 3 4 7 . 0 0 . 1 3 %  0 . 1 8 %  0 . 2 0 %  0 . 2 5 %  0 . 3 2 %  0 . 4 1 %  0 . 5 1 %  0 . 8 4 %  0 . 8 1 %  1 . 0 2 %  1 . 2 8 %  1 . 5 0 % 2 . 0 1 %
8.89 4 8 . 0 0 . 1 3 %  0 . 1 7 %  0 . 2 1 %  0 . 2 7 %  0 . 3 4 %  0 . 4 3 %  0 . 5 3 %  0 . 5 7 %  0 . 8 5 %  1 . 0 5 %  1 . 3 3 %  1 . 5 7 % 2 . 1 0 %
0 . 4 4 4 0 . 0 0 . 1 4 %  0 . 1 8 %  0 . 2 2 %  0 . 2 8 %  0 . 3 5 %  0 . 4 4 %  0 . 5 5 %  0 . 7 0 %  0 . 8 8 %  1 . 1 1 %  1 . 3 0 %  1 . 7 5 % 2 . 1 0 %
1 0 . 0 0 5 0 . 0 0 . 1 5 %  0 . 1 0 %  0 . 2 3 %  0 . 2 9 %  0 . 3 7 %  0 . 4 5 %  0 . 5 8 %  0 . 7 3 %  0 . 0 2 %  1 . 1 5 %  1 . 4 5 %  1 . 8 2 % 2 . 2 8 %
1 0 . 5 5 5 1 . 0 0 . 1 5 %  0 . 1 0 %  0 . 2 4 %  0 . 3 1 %  0 . 3 0 %  0 . 4 8 %  0 . 5 1 %  0 . 7 7 %  0 . 0 5 %  1 . 2 1 %  1 . 5 2 %  1 . 9 0 % 2 . 3 8 %
1 1 . 1 1 5 2 . 0 0 . 1 8 %  0 . 2 0 %  0 . 2 5 %  0 . 3 2 %  0 . 4 0 %  0 . 5 1 %  0 . 5 4 %  0 . 8 0 %  1 . 0 0 %  1 . 2 8 %  1 . 5 8 %  1 . 0 8 % 2 . 4 9 %
1 1 . 8 7 5 3 . 0 0 . 1 7 %  0 . 2 1 %  0 . 2 7 %  0 . 3 3 %  0 . 4 2 %  0 . 5 3 %  0 . 5 5 %  0 . 8 3 %  1 . 0 5 %  1 . 3 2 %  1 . 5 5 %  2 . 0 7 % 2 . 5 9 %
1 2 . 2 2 5 4 . 0 0 . 1 7 %  0 . 2 2 %  0 . 2 8 %  0 . 3 5 %  0 . 4 4 %  0 . 5 5 %  0 . 8 0 %  0 . 8 7 %  1 . 0 0 %  1 . 3 7 %  1 . 7 2 %  2 . 1 5 % 2 . 7 0 %
1 2 . 7 8 5 5 . 0 0 . 1 8 %  0 . 2 3 %  0 . 2 9 %  0 . 3 8 %  0 . 4 5 %  0 . 5 8 %  0 . 7 2 %  0 . 0 1 %  1 . 1 4 %  1 . 4 3 %  1 . 8 0 %  2 . 2 5 % 2 . 8 2 %
1 3 . 3 3 5 5 . 0 0 . 1 0 %  0 . 2 4 %  0 . 3 0 %  0 . 3 8 %  0 . 4 8 %  0 . 5 0 %  0 . 7 5 %  0 . 0 5 %  1 . 1 0 %  1 . 4 0 %  1 . 8 7 %  2 . 3 5 % 2 . 9 4 %
1 3 . 8 0 5 7 . 0 0 . 2 0 %  0 . 2 5 %  0 . 3 1 %  0 . 4 0 %  0 . 5 0 %  0 . 5 3 %  0 . 7 0 %  0 . 0 0 %  1 . 2 4 %  1 . 5 5 %  1 . 0 5 %  2 . 4 5 % 3 . 0 8 %
1 4 . 4 4 5 8 . 0 0 . 2 1 %  0 . 2 8 %  0 . 3 3 %  0 . 4 1 %  0 . 5 2 %  0 . 8 5 %  0 . 8 2 %  1 . 0 3 %  1 . 2 0 %  1 . 5 2 %  2 . 0 4 %  2 . 5 5 % 3 . 1 0 %
1 5 . 4 4 5 0 . 0 0 . 2 2 %  0 . 2 8 %  0 . 3 5 %  0 . 4 5 %  0 . 5 5 %  0 . 7 0 %  0 . 5 5 %  1 . 1 1 %  1 . 3 0 %  1 . 7 5 %  2 . 1 0 %  2 . 7 4 % 3 . 4 3 %
1 5 . 4 4 5 0 . 0 0 . 2 4 %  0 . 3 0 %  0 . 3 8 %  0 . 4 8 %  0 . 5 0 %  0 . 7 8 %  0 . 0 5 %  1 . 2 0 %  1 . 5 0 %  1 . 8 8 %  2 . 3 8 %  2 . 9 5 % 3 . 5 0 %
1 7 . 4 4 5 1 . 0 0 . 2 5 %  0 . 3 3 %  0 . 4 1 %  0 . 5 2 %  0 . 5 5 %  0 . 8 2 %  1 . 0 3 %  1 . 2 0 %  1 . 5 2 %  2 . 0 3 %  2 . 5 4 %  3 . 1 7 % 3 . 9 8 %
1 8 . 4 4 5 2 . 0 0 . 2 8 %  0 . 3 5 %  0 . 4 4 %  0 . 5 5 %  0 . 7 0 %  0 . 8 5 %  1 . 1 0 %  1 . 3 9 %  1 . 7 4 %  2 . 1 8 %  2 . 7 3 %  3 . 4 1 % 4 . 2 5 %

PH

pH has a major role in detemining the toxicity of ammonia, heavy metals, and hydrogen sulfide.
The pH of the process water can be changed due to the metabolic activity of the fish and biological
filters.

WATER  QUALITY  CRITERIA  FOR SALMONID  REARING

Water quality criteria that provide general guidance in salmonid aquacultunz  planning are shown on
Table 5.

Minimum Oxygen Levels

The minimum  criterion for acceptable  dissolved  oxygen  levels  for salmonid  culture  (as the water
leaves the raceways) is:

Fry & Fingerlings 7.0 mg/l

lo



As the incubation temperature increases, dissolved oxygen problems may occur just prior to
hatching when dissolved oxygen demand is highest. The critical dissolved oxygen level may be
above the local saturation concentration at those times.

Ammonia Criteria

Ammonia is a weak base and exists in ionized (NH4+) and un-ionized (NH3) form. Un-ionized
ammonia is more toxic to fish because it can move across biological membranes much faster than
the ionized form. Chemical tests measure the amount of total ammonia (NH4+ + NH3) which is
generally expressed as nitrogen (molecular weight = 14.00 g/mol).  The concentration of un-
ionized ammonia depends on total ammonia, pH, and temperamre. High pH and temperature favor
the unionized form. Various criteria for the maximum allowable un-ionized ammonia
concentration for salmonids range from 0.006 to 0.015 mg/L as NH3-N (Table 5). A recent
review of ammonia toxicity (Meade,  1985) concluded that unionized ammonia is probably not the
cause of gill hyperplasia, as previously assumed. He also stated that “A truly safe, maximum
acceptable concentration of un-ionized, or total, ammonia for fish culture systems is not known”.
For this project, un-ionized ammonia criteria will be set at a concentration not to exceed 0.015
mg/l*

Carbon Dioxide

To determine carbon dioxide water quality criteria, it is also necessary to define critical levels.
Recently, Riper et al. (1982) proposed an upper limit concentration of 10 mg/l, although others
have suggested up to 20 mg/l (SECL, 1983). For Umatilla planning 10 mg/l will be used as the
carbon dioxide criterion. The carbon dioxide criteria may also depend on the relationship between
carbon dioxide, alkalinity, and PH.

PH

Criteria for pH depend on species, life stage, and ionic composition of the water. For incubation
and early fry rearing, SECL (1983) recommended that the pH be maintained between 6.5 - 8.5.
This range will be used for Umatilla planning.

11



TABLE 5

WATER QUALITY CRITERIA  FOR SALMONIDS

KBS
Petmlenm  Ifi

I
I CO.002

dfMI1 I
- ----- --- \--,

pH bnits)
Potassium
Salinity (mg/lcg)
Selenium
silver
ZiIlC
SOdhUll

-Y.-V*

6.5-8.0 7.2-8.5 6.5-8.0 6.5-8.0
4.0 4 <5
e5.0
Co.01 4.050 4.aI2 I 4.01
CO.003 4.0001 4.003 I

I
CO.003

4.005 d.MC I
t71

I

Y I

I<80
IGssF'resme(9b) I cl10

I
403

All units mg/L unless otherwise noted
(1) ADF&G  1983.

g{
Shepherd 1984.
Schroeder 1989.

(4) Piper et al. 1982.



PROCESS  CRITERIA

Process criteria serve as the basis for detailed design and layout. These criteria have been
developed from similar projects and may change during the conceptual design stage and later
planning as further input is received

General Process Criteria

Process criteria for the Umatilla Satellite Project are presented in Table 6. Information is presented
for:

. Adult Hauling,

. Adult Holding,

. Spawning,

. Incubation,

. Early Rearing,

. Rearing,

. Fry Hauling,

. Smelt Hauling,

. Direct Release, and

. Extended Rearing/Acclimation.

Length-Weight  Relationship

It is necessary to relate the weight of the fish at any time to their individual lengths. This is
expressed as follows:

W=CxL3

where W = weight in pounds, L = length in inches, and C is the condition factor for the species in
question.

Development  Rate

Eggs: The development rate of the eggs is based on the number of degree days above 32 OF.

Fry: The development rate is based on the number of degree days to achieve an inch of growth.



TABLE  6

PROCESS  CRITERIA  FOR THE UMATILLA  BASIN

1 Parameter I smw IFallChinookI Summer 1

Flow Q-pm/fish)

Sunnval  0361 K!aWure-Snawnind

-1s + -1s + -us +
0.05xT 0.05xT 0.05xT

7s sn 7s

--_ __ ------- 1 93 93 54
Temperature(F)

42->39->42a
45-55

to feedmd

a This temperature profile may be used to delay the development of the eggs

.
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TABLE  6 (continued)

Parameter S’ ’
c!lfE&

Fall Chinook S
smz

Group 1 Group 7 Group 10
Length-Weight (W =cWn, inches, lb)

C 2,959x10-’  2.959x10-I 3,405x10-7
n .

I

Early Rearing (Feeding to ZOO/ib) I
Nov-Feb

45
Y-Jd ,

1.02Length at Start (inches)
Weight at Start (#/lb)
Duration (d) @ 5OF
Tew=atu=O

I

I 2800 1

optimlm-
mse I 4cEo

I 65 i 65 1

--- _

200 I
20s ?fi 3.66 I

Weigl
Duranon (d) @
TemP=-H-e

ltJI&mum
DI

3)FI (based on Table f _

_- . _- .-
I . I . .

Table Table Table
1311.25

suNlval(96)
DD/‘inch

Egg-Smelt
survival  (961 73 7s 75



TABLE 6 (continued)

sPw3 Fall Chinook S
chinook stc

I I I tkUlD 10

_----
ilq ’ .

10 65 5

I YulUUUll {llljTwl

t FI Rmsed on Table 13) Table Table Table

Waght at Start
Duratton (dm
DI



The amount of food to be fed to the fish must be known in order to predict oxygen demand,
ammonia concentrations, and suspended solids production levels. Generally, the daily feeding
rate is determined from information provided by feed companies or as summarized in Piper et al.
(1982). This information canbe  converted to simple feeding coefficients (Fc) that relate feeding
rate to water temperatures and growth rate.

TABLE7

F’EEDING COEFF’ICIENT  AT VARIOUS WATER TEMPERATURES (a)

Feeding

46 7.38
4 8.54
m 9.70
5 10.86
58 12.02

(a) Based on feeding rates presented in Table 25 of Piper et al. (1982)
for fish growing at 909 DD/inch  length increase.

(b) Feeding Coefficient = (water temperature PFI - 26.94) x 0.387

To determine the daily amount of feed offered to fish, one would use the formula:

%ofBodyWeighttoFeed=FcIL

Where Fc is the feeding coefficient,  and L is the length of fish in inches.

The calculations of oxygen levels and consumption will be
between feed (F) and oxygen consumption in raceways (0~):

Cc=025xF

based on the following relationship

Stated in another way, for each 100 pounds of food introduced to a raceway, 26 pounds of oxygen will
be consumed in that raceway in the same period of time. This is probably conservative in that a
general value of Oc=O.22 x F was proposed by Willoughby for a dry diet. Values of Oc ranging
from 0.22 to 0.25 are probably valid for fingerlings under production conditions. Higher values
may needed for smaller fish and for fry and fingerlings fed restricted rations.

17



The calculation of ammonia production is based on the following relationship between feed (F)
and total ammonia produced, TAN (total ammonia expressed as nitrogen):

TAN=O.O29xF

This relationship is based on work by Liao and Mayo (1974) at the Cowlitx Trout Hatchery and
verified by other sources.

As proposed by Piper et al (1982) the dissolved carbon dioxide produced per pound of feed will be
based on the following relationship between feed (FI and carbon dioxide production (Cp):

Cp=O%xF

Suspended solids sources in the effluent of a production unit consist of materials in the influent
water, fecal solids, uneaten feed, and other materials that have fallen or have been blown into the
water. Pollution control requirements may be based in part on effluent suspended solids (SuS)
levels. The calculations of SuS generated will be based on the following relationship between feed
(Fl and total SuS:

SuS=0.36xF

Because of the number of materials that can contribute to suspended solids, operational
considerations, and site-specific factors, the above relationship may not be valid for all locations.

Phosphate sources in intensive culture include uneaten feed, fecal matter, and direct excretion
from the kidneys. The amount of phosphates added to the water also depends on the type of solids
removal system used. Commonly, the amount of phosphate added to the diet is in excess of that
needed by the fish. Because of discharge restrictions on phosphate in North America and Europe,
major research has been directed towards the reduction in the amount of phosphate in the diet and
development of operational procedures to reduce the phosphate concentration in the discharge
water. Based on work reported by Liao and Mayo (1974),  the phosphate production rate will be based
on the following relationship between feed (F) and total P04:

Po4=0.016xF

To develop a hatchery model, it is necessary to have an estimate of mortalities that may be expected
in the facility. Typically, survival is lowest at the beginning of a cycle and highest at the end.
Survival assumptions for Umatilla are shown on Table 8:



A!WUMEDSURVIVALRATESBYLIFEE3l”AGEANDSPEClES

200/#-Release

Smolt Hauling 99.5 (assumed) 99.5 (assumed) 99.5 (assumed)

Acclimation Ponds 99.5 (Assumed) 99.6 (Assumed) 99.5 (Assumed)

RearingDensity

Density criteria (maximum weight of fish per cubic foot) is developed in terms of the Density Index
approach. The Density Index (DI)  is:

Fish density ObK??)
DI = --_-_______________________

Length of fish (inches)

or

Density (lb/ft3)  = DI x length in inches

Detailed information on DIs for a number of similar projects is shown on Tables 9 and 10.



DENSITYANDFLoWlNDICESUSEDBYD~ AGENCIESlNTEJ!lPACIFIC__._-----~~  ~~-
NOKTHWEST  F’OK OUTDOOKKACEWAYS b8OWLW

4z=ww DemaiQIndex FlowIndexWgpxu~
mmf.in) (a)

1DF&W  Design Values (Based on
MC, 1984) 0.22-0.30 (mean=0.26  1 5

)DF&W (Recent Hatcheries)

Willamette (standard)

Umatilla (ChS)

Umatilla (ChF)
WDF Design Values
WDF (Recent Hatcheries)

0.16 (max) 60

0.16 (max) 78

0.17 (max) 83
undetermined 196

Issaquah (chinook)

Lyons Ferry (ChS)

Lyons Ferry (ChF)
YakimaKlickitat  Production
Design Values

US Fish & Wildlife Service

0.08 (max) 96

0.03-0.23 (mean = 0.10) 60

0.06-0.27 (mean = 0.16) 60

0.176 raceways bax) 4 (available 02, mg/l)
-_--______-----------------

0.160 ponds (max) (96 food fedXlength,  in.)

0.110 acclimation ponds (b)
(mad

Dworshak National Fish
Hatchery (Steelhead)

Makah National Fish
Hatchery (Fall Chinook)

Piper et al., 1982 (Salmon
and Trout)
Bonneville Power Administration
(Assessment of Present
Anadromous Fish Production . . . .
1990)

0.26 (max) w-m

0.60 (max) -se-

0.50 (max) loo

0.26 chs (maxI 109
0.30 ChF (max)

0.25 stdhead (max)

TABLE9

(a) Percent of Table 8, Piper et al. (1982).

(b) Depending on specific rearing cycle and temperatures, the FIs computed from this equation
range from 116130% of the values shown on Table 8, Piper et al. (1982).
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NORTHWEST FOR EARLY-G t-d

&ww~%=t

South Tacoma Hatchery
Rainbow Trout

Dtmsi~Index
(1b/bf.in)

01.6-1.7

Flow Index ab/gpm~~
(a)

Cowlitz Hatchery
Steelhead and Cutthroat 2.3-2.6 194-114

Mossyrock Hatchery
Rainbow Trout

Similar to Cowlitz Similar to Cowlitz

(a) Percent of Table 8, Piper et al. (1982).

For Umatilla, the following Die are proposed for planning purposes (Table 11):

TABLE 11

PROPOSEODENSITYINDXESBYIJFESTAGEFORUmatib

Early Rearing 1.00
(possibly up to 2.99 depending on feeding

resuonse

Rearing in Raceways t 0.17
I

Acclimation in Raceways 0.17

Acclimation in Earthen Ponds 0.11

Acclimation in Large Earthen Ponds no information available

1 Acclimation in Side Channels I no information available I



The water requirements in an intensive culture salmon hatchery are determined by six factors:
(1) The amount of oxygen consumed,. (2) the oxygen levels in the influent  water supplied to the
raceways, (3) tolerance to lowered oxygen levels, (4) ammonia in the incoming water supply, (5)
metabolites, primarily ammonia, carbon dioxide, and suspended solids, produced in the rearing
process, and (6) tolerance to the metabolites, specifically unionized  ammonia, carbon dioxide and
suspended solida  In turn, oxygen consumption and metabolite production is directly related to the
amount of feed.

Flow requirements for adult holding as a function of temperature (“F) are based on Senn et. al.
(1984)  and are shown on Table 12.

TABLE 12

Sarinc Chinook -1.5 + 0.05T

Fall Chinook -1.6 + O.OST

Summer Steelhead I -0.5 + 0.06T I

Loading criteria for rearing (pounds of fish per gallon per minute) are developed in terms of the
Flow Index approach. The Flow Index (FI) is:

FI =
Loading (Wgpm)
__-___-____-_______--------
Length of fish (inches)

Loading (Ib/gpm)  = FI x length in inches

The flow indices proposed for Umatilla are shown on Table 13 and are based on Piper et al. (1982).
For rearing and acclimation, Piper’s values are derated by a factor equal to 1.25. Therefore, more
water is required compared to Piper’s table.
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TABLE 13

J?LOWINDEXRELATEDTOWATERTEMPEBATUBE AND ELEVATION

1Tem11  I Elevation (Feet)

t48 .
----

1 1.98 1 1.91 1.85 1.78 1.72 1 1.65 l.?_
1 1.89 I 1.83 1.76 1.70 L64 I 1.58 1.51 Il.46 I L41 Il.36 I

I ---- . ---- I ----

I 1.67 1 1.61 I 1.56 I 1.50 I 1.44 I 1.39 I 1.33 I 1.29 I 1.24 I 1.19 i

-.-_ -_-_
Il.45 -1 1.40 1 1.35 1 1.31 1 L26 1 1.21 Il.16 1 1.12
I, “1 I I I l nn .� I. rn I.--K

1 1.36 11.32 1 1.27

. ---- I --- - -_--

1 1.22 I 1.16 I 1.14 I 1.09 I 1.06 I 1.01 lo.97 Io.!M I o-91 , .
I 1.18 I 1.14 I 1.11 I 1.07 I 1.03 IO.99 I n.92 I I

NOTE: Based on optimum index of FI = 1.5 at 50F and 5,000 Feet Elevation. Oxygen Conce
is Assumed to be at or Near 100% Saturation (Piper et al., 1982).

!ntration
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WATER AND SPACE  REQUIREMENTS

The potential facilities that may be necessary to satisfy both the production goals and biological
requirements of the Umatilla Satellite and Release Sites program have been evaluated. These
preliminary descriptions and design criteria were utilized for analyzing the candidate sites for
available land area, water supply, water quality, and major institutional issues.

The following information defines, as necessary for the preliminary scmening of alternative sites,
several critical factors that are required to evaluate the options. The space shown for overall size of
facilities is in the form of a schematic flow diagram versus a detailed layout. The criteria presented
are based upon information developed by BPA, ODF&W, CKJIR and the JMM team.

ADULT CAPTURE FACILITIES

Location

ChS:  existing facility at Three Mile Dam as the first option. As rew.rns  increase, capture  sites on
Umatilla River above Meacham Creek but below Corporation, such as the Fred Gray site, are
options.

ChF: existing facility at Three Mile Dam

Schedule

ChS/ChF: April  15 through December

Minimum Flow Necessary

10 cfs

Existing Facilities

3MileDam
Bonifer
Mintholn

Facilities  Necessary or Desirable  for Adult Capture.
iIi%er
Holding (short-term)
Security (Personnel on-site during operations, security guard duting holding).
Small office/storage
Small trailer for personnel

A generic layout of an adult capture facility is shown on Figure 3.



LADDER

RF-

FFICEIT
J(
I

ACCESS

-

SCHEMATIC  DIAGRAM
(NOT TO SCALE)

ADULT CAPTURE  FACILITIES
FIGURE 3



ADULT  HOLDING

Number of Fisb (Total)

Eh$ k&5& (current), 2,759 (current plus Umatilla and Walla Walla NEOH  components)

StSu 2i2 to 300 (use 300) at existing Bonifer & Minthorn facilities

Temperature  and Flows Required (total program)

2,759 5,5423,449 6,928 E
4,139 8,313 750

At 50°F assume 1 gpm/fish and an additional 5% of flow for each degtee above XPF

Holding Area Required (cubic feet)

ChS
ChF
sts

22,072
; 39,000
2.5 750

Schedule

ChS April15October1
ChF September-December
stsu October-May

Maximum Holding Capacity Required

Maximum holding capacity for ChF would be approximatlely 39,000 cf for 5,542 fish. Maximum
holding capacity for ChS would be approximatlely 22,072 cf for 2,759 fish.

lf ChF are held at the same facility as ChS during warm years there would be an approximate 4-
week period of overlap in September where approximately 1,000 fish would be held at the same
facility. The maximnm volumes listed above will acxxmmdte  this overlap.

Summary

Maximum Volume Required:
Maximum Sustained Temperature:

FI& 39,000 cf, ChS: 22,000 fish.

Maximum Flow Required: ChF:  6,928 gpm, ChS: 3,449 gpm.



Facilities  Necessary or Desirable  for Adult Holding

5.
6.
7.

ii-
lb.
11.

Water supply
Ponds or Raceways (2 min)
(Xfkxdstorage
Sanimy facilities
Utilities
carcass Disposal
Limited bunk house
SeCtity
Access
Effluent discharge / water treatment
Egg taking station

Assumed Size (General)  for Complete  Facility Layout

5acres

A generic layout of an adult holding facility is shown  on Figure 4.
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DP~ND~RACEWAYS ETC. 0 ACCESS9

3EGG TAKE STA77ON 0 10 ELECTRICAL POWER

3
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FIGURE 4



INCUBATION AND EARLY REARING

Definition

Incubation and early rearing is defined as rearing of fish from green eggs to 2OO/pound.

Number of Eggs

1 million

Early Rearing Fish

(2OO/lb)  - 4,050 total lbs

Schedule

Incubation will occur from August - June, or stated by species:

ChS August - December
ChF October 15 - February
stsu March 15 - June

Early rearing will occur from November - July, or stated by species:

ChS November - February
ChF January-May 15
stsu May - July

Temperature  and Flows Required (total program)

Incubation
Maximum Water TV: 55°F
Water Temperature Range: 45 to 55QF
Design flow: 200 gpm (25 stacks of 8 trays @ 8 gpm)

Early Rearing
Maximum Water Tempemt~:  55oF
Water Temperature Range: 45 to 56oF
Design Flow:

FI = 1.35, (55°F/‘3,000  ft elevation)
Loading = 3.47 lb/gpm
1,200 gpm

Density
DI = 1.0
D = 2.47 lb/et
Volume = 1600 cf

Water Source

Groundwater  (first priority)
Disinfected Surface Water (second priority)



Facility  Size (generic)

1 acre (max.)

Facilities  Necessary or Desirable  for Incubation/Early  Rearing

1.
2.

::
5.

76:
i:

Groundwater supply (1 st option)
Disinfection facilities (secondary option)
Loadingfacility
Incubation mom (controlled envimument)
officelabarea
Personnel facilities
Sanitary facilities
Early muing facilities
Effluent disinfection

Incubation and early rearing should be attached to other facilities, such as rearing and adult
holding sites, so that iufrastructure  would be in place.

A generic layout of an inc+tion and early rearing facility is shown on Figure 5.
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SATELLITE  (FULL TERM)  REARING

Definition

Satellite rearing is defined as rearing of fish from m/pound  to release.

Total Number of Fish

ChS 589,000 (to lo/lb.).  This number represents the Umatilla component of the NEOH
program.

Temperature  and Flows Required (total program)

Maximum flows: 9,375 gpm (8 lb/gpm)
Critical Flow : (summer) 6,000 gpm at temperatures less than 6ooF

Schedule

Rearing Period: 12 months
Schedule: April to May release
Initial size: 20011b

Area Required

Density: 1.18 lb@ @I = 0.17)
Pounds: 58,900 (lo/lb)
Volume Required: 50,ooO  cf

Summary

Maximum Holding Area Required:  50,000 cf
Tenpxamxe  Range: 4565OF
Peak Maximumdiurnal  temperaturfx  60-65oF
Maximum Flow Requiredz  21 cfs
MaximumSummer critical Flow: 14 cfs

Facilities  Necessary  or Desirable  for Satellite  Rearing

1.

f *
4:

i:
7.

;-
16.
11.

Water supply
Waterneatment
Loading facilities
Office,ktoxage,/lab
Personnel facilities
Raceways/ponds
Sanitary facilities
Access
Utilities
SeCUlity
Effluent water treatment and return

Assumed Size of a Complete  Facility

5 acres. A generic layout of a satellite rearing facility is shown on Figure 6.
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DIRECT  RELEASE

Number of Fish

10 million assumed for full program directx&ase

Site Locations

3 to 8 river miles between sites.

Schedule

. ChS
March-June (molts)
April 15 - July 15 (ChS adults)

. ChF
Fingerling release September-November (rainfall driven increased flows)
September - December (ChF Adults)

. stsu
October - May (StSu Adults)

Facilities  Necessary  or Desirable  for Direct Release

1. wl-yy* access to river (safety consideration)

3:
Flowmg pool” near access
Public parking if access is open (2-3 spaces)

A generic layout of a direct release facility is shown on Figure 7.
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EXTENDED REARING/ACCLIMATION  FACILITIES

Definition

Extended rearing/acclimation consists of holding fish in ponds adjacent to the release site for a
period of time ranging from 3 to 30 days prior to r&ase.

Number of Fish

SpringChinook
In the near term (1992-1996) a maximum of 400,000 CM will be released in the Umatilla from
Croup 1 of the Umatilla NEOH program component of 589,000.

Fall Chinook
In the near term (1992-1996) a maximum of 5.94 million ChF will be released in the Umatilla,
including 1.26 million direct release from hatchery, 3.24 million between river miles 56 to 73, and
1.44 million between river miles 34 to 56.

Unit Assumption

Assume 1 unit equals 100,000 fish @ lo/lb (arbitrary but convenient)
Have 4 units to provide new facilities

Schedule

Spring acclimation: March - May 15

Flow Required

Approximately 4 cf&tnit  (0.018 gpm/fish)

Acclimation  Unit Options to be Considered

. Option 1 - Holding Raceway - Concrete Trough

A minimum of 2 independent sub units (tanks) per unit
Volume each unit 8,600 cf
Areaperunit-2acres

. Option 2 - Pond (Earthen or FML Lined)

Oneormorepondsperunit
Volume each unit 20,000 cf
Area per unit (general) 4 acres

. Option 3 - Flow through Natural Pond

Environment with developed cover and vegetation
One pond per unit
Volume each unit 20,000 (plus) cf
Area per unit (general) 4 (plus) acres



. Option 4 - Natural Side Channel

One per unit
Volume per unit - 10,ooO f cf
Area per unit - depending upon site selection

Facilities  Necessary  or Desirable for an Acclimation  Facility

Water intake and supply
Raceway tankage/pond
Access
Security
Water discharge and return facilities
volitional Ielease StnlC~
Fish barrier/ screens

Freric layouts of the options for extended rearing/acclimation are shown on Figures 8 through
.

.
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MINI-HATCHERY

House Lento Creek (Caiif) System Type

Facility Size per Unit

50,000 smolts (lo/lb)  (preliminary assumption)

Water Quantity

River water 8 lb/gpm = 700 gpm (1.6 cfs)
Groundwater 2.55 It&pm 70 gpm

All incubation and early rearing (up to 5OO/lb) must be on groundwater or a diskfected  surface
water supply (W&5)

Facilities Required

:*
3:
4.

z-
7:
8.

Water source surface and ground (disinfected surface water)
Egg source
Egg incubation (boxes, trough, etc.)
Raceways (2)
Utilities
Security
Sanitary Facilities
Personnel facilities

A generic layout of a mini hatchery facility is shown on Figure 12.
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RECYCLE  WATER REUSE  FACILITIES

1. Conventional flow through facilities and refrigeration to use available water.

Assumption:

5,000 gpm flow would require a peak (AT=lOOF) chiller
capacity of approximately 2000 tons
which equates to 1400 KWH

2. Reuse and Refrigeration

5,ooo gpm No recycle
500 gpm Influent 90% recycle
50 gpm Influent 99% recycle

3. Moist incubation for reduced groundwater use and retigeration cost.

4. Use of pure oxygen for satellite rearing to reduce water demand in combination with
refiigeration.

Example:

20 cfs flow through water
8 cfs with CQ supplementation

5. Reuse for rearing supply.

Example:

90% reuse reduces flow from 20 to 2 cfs with increased costs and complexity but
workable in a water shortage.

A generic layout of a recycle water reuse facility is shown on Figure 13.
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SURFACE WATER AND GROUNDWATER  AVAILABILITY

AND QUALITY

SURFACE WATER

Availability

Streamflow  data in the Umatilla River Basin was obtained from the U.S. Geological Survey and
the U.S. Forest Service. The location of the gages with period of record greater than ten years is
shown on Figure 14. The Umatilla River streamflow gages that were summary‘zed, their source
and period of record, include:

USGS
USGS
USGS
USGS
USGS
USFS
USFS
USFS

14020000 Umatilla River above Meacham Cmek 1933- 1982
14021000 Umatilla River at Pendleton 19341982
14022000 Umatilla River above McKay Cmek 1923-1934
14026ooo Umatilla River at Yoakum 1902-1982
14033500 Umatilla River near Umatilh 1903-1982
64114501 UmatillaRivernear&poration 1967-1978
64114601 Umatilla River, North Fork near Corporation 1967-1978
64114701 Umatilla River, South Fork near Corporation 1967-1978

Quality

Water temperature data was also provided by the Geological Survey and the Forest Service at the
following sites:

USGS 14020000 Umatilla River ahove  Mea&m Creek 1933-1982
USGS 14033500 umatilla River nearumatilla 1903-1982
USFS 64114501 Umatilla River near &pout&m 1967-1978
USFS 64114601 Umatilla River, North Fork near Corporation 1967-1978
USFS 64114701 Umatilla River, South Fork near Corporation 1967- 1978

ln addition, several months of water temperature data was obtained during a study of fish passage
at Three Mile Dam near Umatilla. Concurrent flows were not reported as some flows were
augmented for the study purposes.

The water quantity and quality data was summarized as average minimums, nmimums,  and means
over the period of record stated. These statistics have been tabulated and graphed (Tables 14
through 17, Figures 15 through 32).

Other water quality parameters at several of the potential sites were collected during January 1991
and results are shown on Table 18.
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TABLE  14

FOREST  SERVICE  STREAMFLOW  DATA  FOR
NORTH AND SOUTH  FORK UMATILLA AND CORPORATION

,_ I

STREAM GAGE AT CORPORATlON.  #641 I 4501

MIN MEAN MAX
19 42 111
21 67 689
23 175 1960

JAN 44 241 2973
65 212 1403
68 277 1174

APR 103 407 994
MAY 76 451 1172
JUN 38 165 1130
JUL 30 63 229

24 47 99
SEP 21 45 66

SOUTH FORK NEAR CORPORATION. a641  I 4701

MN MEAN MAX
a 12 79
5 42 307
5 120 1642

JAN 14 116 1479
F5 24 82 228

29 144 782
APR 74 200 1033
MAY 18 184 1014
JUN 6 48 477
JUL 5 14 111

3 9 25
3 9 58

NORTH FORK NEAR CORPORATION. ~64114601

MIN MEAN MAX
CCT 20 32 52

27 53 235
24 94 621

JAN 24 113 1236
FB3 41 93 483

46 109 514
APR 48 130 345
h&w 55 171 540
JUN 31 118 661
JUL 26 44 159

18 34 58
SEP 19 33 46
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TABLE  15

FOREST  SERVICE  WATER  TEMPERATURE  DATA  FOR
NORTH  AND SOUTH  FORK UMATILLA  AND CORPORATION

WATER TEMP. GAGE AT CORPORATION

Mean Max Mean Min Mean Mean
OCT 53 43 47

47 39 44
ca 43 37 41
JAN 42 36 39
FEE 43 37 40
MAR 44 37 41
APR 47 39 42
MAY 52 40 44
JUN 61 44 51
JUL 65 49 57

64 51 57
SEP 58 48 52

WATER TEMP GAGE ON !33JTH  FORK NEAR CORPORATIOF

CCT
Mean Max Mean Min Mean Mean

54 42 48
47 38 42

lx2 42 36 39
JAN 40 34 37
FEB 41 35 38
MAR 44 36 39
APR 46 37 40
MAY 54 39 45
JUN 63 44 53
JUL 67 52 59

67 55 60
SEP 64 49 56

WATER TEMP. GAGE ON NORTH FORK NEAR COR@RATlO

OCT
Mean Max Mean Min Mean Mean

51 43 46

cB2
JAN
FEE
MAR
APR
MAY
JUN
JUL

47 39 44
44 37 41
42 36 40
43 37 40
44 38 41
47 39 42
50 40 44
57 43 49
61 48 54
60 48 53
58 46 50



Umat~lla  Rw*r  at hadurn 14020000

MN MEW M A X
OCT 39 59 169

TABLE 16

GEOLOGICAL  SURVEY  STREAMFLOW  DATA

NW 40 125 405
og: 44 250 716
JAN 46 267 656
5 72 316 910
UAR 199 370 989
Am 162 540 885
MAY 67 450 1135
JLN 64 197 591
JUL 40 66 110
NJG 37 48 6 3
5EP 35 40 8 2

JAN
FE6
MAR
APR
MY
.AlN
JUL
AUG
5EP

M N Ml34
11 17
23
60
6K
9 9

202
252
126
41
13
9
9

51
204
2!5
365
430
526
291
107
24
12
12

14020300

lMK
35

144
671
762

1223
922

II24
597
271

46
17
17

14021000

c c l
NW
CB:
JAN
5
MbR
A m
MY
.AN
JUL
CllG
se,

M N law4 tMx
37 74 246
52 227 a45
69 561 1786
70 650 2068

107 a43 2375
410 1003 2672
299 1321 2347
190 876 2519
64 319 692
I S 76 188
17 38 76
23 4s 85

Umal~lla  Rver above McKay Creek 14022000

MN ME44 MAX
ax 47 100 451
rat 57 293 1466
rE 7s 413 686
JAN 85 554 1532
FEE 164 767 1494
MAR 510 1125 2470
APA 452 119s 2022
MAY 104 660 1680
Jim 50 223 631
JUL 23 44 7?
mJG I4 24 32
SEP 27 46 129

M N MEAN M A X
cm 40 91 224
NW 58 263 827
ca: 107 580 1362
JAN 123 772 2761
FE6 273 1154 2879
MPA 450 1640 3581
APR 843 2177 4636
MAY 230 1266 4766
AN 4e 411 1622
JUL 20 85 255
A m 19 40 10s
SEP 30 4s 92

-

Umatilla  River al Yoakum 14026000
alter  conrtwc”on  of McKay Reservar

MN MEAN MAK
ccr 44 97 455-_.
KIV so 265 153s
LE 76 621) 2054
JAN 82 755 2204
FE6 115 956 3057
Mu3 413 ,249 3654
Am 358 1661 3334
MAY 256 1072 3445
JUN 244 485 1220
JUL 211 352 456
Am 123 304 416
SEP 22 163 305

UmabOa  Rwer  e t  Um.wllil 14033500

MH MEN4 MAX
ax 4.2 77 331
N W 40 226 878
EC 79 551 1948
JAN 09 669 2366
FE6 87 asa 2994
M&F4 154 1029 3679
Ai=i 4 6 1134 3056
MAY 1 6 560 3362
.nJN 13 111 805
JUL 1 3 21 149
MG 13 23 6 6
s3J 13 35 124



TABLE  17

GEOLOGICAL SURVEY  WATER  TEMPERATURE  DATA

Umatilla River at Meacham Creek 14020000
Years 1959-1980 Water Temperatures, in deg. F

JAN

MAR
APR
MAY
JUN
JUL

Mu!4
37.9
34.7
32.0
32.0
32.0
33.1
37.0
37.9
42.1
46.9
48.9
44.6

Umatilla River near Umatilla

59.0
51.8
46.9
45.0
45.0
50.0
57.2
66.0
73.9
77.0
75.0
70.7

14033500
Years 1963-69 Water Temperatures, in deg. F

JAN

MAR
APR
MAY
JUN
JUL

Mk4
45.0
39.2
32.0
32.0
32.9
40.1
48.0
45.9
51 .l
59.0
61.9
56.8

68.0 57.2
59.0 48.4
54.0 43.5
51.8 40.8
56.3 45.0
62.1 50.7
69.8 54.0
80.1 58.8
81 .O 66.6
83.3 70.9
84.9 70.2
73.9 64.4
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Forest Service gage on South Fork Umatilia, near Corporation
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FIGURE  15

USFS GAGE ON NORTH  FORK  UMATILLA  RIVER  (64114601)
MINIMUM,  MEAN, AND MAXIMUM  STREAMFLOW  AND TEMPERATURE



North Fork Umatilla River near Corporation, Gage No. 64114601
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FIGURE 16

USFS  GAGE ON NORTH  FORK UMATILLA  RIVER  (64114601)
MINIMUM  STREAMFLOW
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FIGURE 17

USFS GAGE ON SOUTH  FORK UMATILLA  RIVER (64114701)
MINIMUM,  MEAN, AND MAXIMUM  STREAMFLOW  AND TEMPERATURE
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South Fork Umatilla. River near Corporation, Gage No. 64114701
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USFS GAGE ON SOUTH  FORK UMATILLA RIVER (64114701)
MINIMUM STREAMFLOW
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Forest Service gage on Umatilla River at Corporation
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FIGURE 19

FS GAGE AT CORPORATION  (64114501)
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Umatilla  River at Corporation, Gage No. 641 14501
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Umatilla River at Mea&am, Gage No. 14020000
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FIGURE  21

USGS GAGE ON UMATILLA  RIVER ABOVE MEACHAM  CREEK (14020000)
MINIMUM,  MEAN AND MAXIMUM STREAMFLOW  AND TEMPERATURE
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FIGURE  22

USGS GAGE ON UMATILLA  RIVER ABOVE  MEACHAM  CREEK (14020000)
MINIMUM  STREAMFLOW
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FIGURE  23

USGS GAGE ON MEACHAM CREEK AT GIBBON  (14020300)
MINIMUM,  MEAN AND MAXIMUM STREAMFLOW  AND TEMPERATURE
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USGS GAGE ON MEACHAM CREEK AT GIBBON  (14020300)
MINIMUM  STREAMFLOW
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Umatilla River at Pendleton, Gage No. 14021000
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FIGURE  25

USGS GAGE ON UMATILLA RIVER AT PENDLETON  (14021000)
MINIMUM,  MEAN AND MAXIMUM STREAMFLOW  AND TEMPERATURE



Umatilla River at Pendleton, Gage No. 14021000
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FIGURE 26

USGS GAGE ON UMATILLA RIVER  AT PENDLETON  (14021000)
MINIMUM STREAMFLOW



Umatilla River above McKay Creek, Gage No. 14022000
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FIGURE  27

USGS GAGE ON .UMATILLA  RIVER ABOVE MCKAY  CREEK (14022000)
MINIMUM,  MEAN AND MAXIMUM STREAMFLOW  AND TEMPERATURE
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FIGURE  28

USGS GAGE ON UMATILLA  RIVER ABOVE MCKAY CREEK (14022ooO)
MINIMUM  STREAMFLOW
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Umatilla River at Yoakum, Gage No. 14026000
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FIGURE  29

USGS GAGE ON UMATILLA  RIVER  AT YOAKUM (14026000)
MINIMUM,  MEAN AND MAXIMUM STREAMFLOW  AND TEMPERATURE
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FIGURE  30

USGS GAGE ON UMATILLA  RIVER AT YOAKUM  (14026000)
MINIMUM  STREAMFLOW
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Umatilla River at Umatilla, Gage No. 14033500
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FIGURE 31

USGS GAGE ON UMATILLA  RIVER  NEAR  UMATILLA (14033500)
MINIMUM,  MEAN  AND MAXIMUM  STREAMFLOW AND TEMPERATURE



Umatilla River at Umatilla. Gage No. 14033500
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Principal diversions  from the Umatilla

The principal diversions from the Umatilla River are summarized in Table 19.

TABLE  19

PRINCIPAL DIVERSIONS  (CFS)  FROM THE UMATILLA  RIVER

Diversions 1 Ott Nov Dee Jan Feb Mar Apr May Jun Jul Aug Sep

Furnish Canal 0.6 0 0 0 0 11 84 114 114 115 105 45

Feed Canal 21 103 159 143 174 189 176 172 61Allen Canal 15 0.2 0 0 0 15 16 16 1: I: I:
Maxwell Canal 21 0 0 0

:
0 2
47

54 68 50 38 35 30
Western Land 4 3 3 1 2 197 200 178 183 164 81
canal
West Division 94 16 3 0 3 46 142 166 160 165 165 142
canal

1 Total 156 122 165 144 179 293 668 736 579 516 483 312

NOTES:
1. Diversions listed are located between Yoakum and Umatilla.
2. Furnish Canal near Echo diverts from right bank of Umatilla River and delivers water to Cold

Springs Reservoir.
3. Umatilla Project Feed Canal diverts from right bank of Umatilla River and delivers waterto

Cold Springs Reservoir.
4. Allen Canal at Echo diverts from right bank of Western Land Canal.
5. Maxwell Canal near Hermiston diverts from right bank of Umatilla for irrigation near

Hermiston;at  times it receives water from Cold Springs Reservoir.
6. Western Land Canal near Echo diverts from left bank of Umatilla for irrigation west of Echo

and Stanfield;ground water recharge near Ordnance.
7. West Division Main Canal near Umatilla diverts from left bank of Umatilla for irrigation near

Irrigon and Boardman.

Instream Flows and Water Rights

The Oregon Water Resources Commission has a policy to “support the anadromous fish
production goals of the Northwest Power Planning Council, Oregon Department of Fish and
Wildlife and Confederated Tribes of the Umatilla Indian Reservation for the Umatilla River Basin”.
The Commission has several ways of managing the waters in the Umatilla Basin to support this
policy. The Commission has established minimum perennial streamflows to help protect aquatic
life in the Umatilla Basin. Under Oregon law, minimum streamflows  are treated as natural flow
rights and are regulated according to priority in the same manner as water rights. The Umatilla
Basin minimum perennial streamflows have a priority date of November 3,1983. These minimum
levels cannot always be maintained, and are typically not met in the Umatilla River between June 1
and October 31. The recommended streamflow levels will be satisfied in the South Fork Walla
Walla River in most years. The recommended minimum perennial streamflows for the Umatilla
River, South Fork Walla Walla River and North Fork Meacham Creek are shown in Table20.

The Commission may also withdraw unappropriated surface water, which effectively closes a
stream or river to further appropriation during part or all of the year. The Umatilla Basin Program
declares that no new appropriations will be allowed on affected streams and tributaries when

n



minimum streamflows are below established levels. Both the Umatilla River and tributaries, and
the Walla Walla River and tributaries are under withdrawal orders. The purpose of the withdrawal
is to conserve all remaining flows for instream purposes, and as such fish uses are exempt from
the withdrawal order.

Although fisheries projects are exempt from such withdrawal orders, a permit to appropriate
surface water must be granted for each project.

TABLE  20

MINIMUM PERENNIAL STREAMFLOWS ((3%)

Month
Stream / Location Ott Nag Dee Jan Feb Mar Apr May Jun Jul Aug Sep

umatilla River 25 25 60 60 97 97 97 97 60 40 40 40
Below Forks

umatilla River 200 200 200 200 240 240 240 240 200 100 60 60
Meacham Ck. to McKay Ck.

Umatilla River 300 250 250 250 250 250 250 250 250 120 85 85
McKay Ck. to mouth

NF umatilla River 12 12 25 25 40 40 40 40 25 25 25 25
Below Coyote Ck.

NF Meacham Ck. 10 lo 40 40 70 70 70 70 40 25 10 10
Below Bear Ck.

SF Walla Walla
Below Elbow Ck.

5 5 25 25 36 36 36 36 25 15 15 15

Flood Frequency  Data

The Federal Emergency Management Agency (FEMA) Flood Insurance Studies for the Umatilla
and Walla Walla drainage basins were reviewed. These reports contain flood flow statistics  and
stages in the creeks and rivers as well as floodplain boundaries (Table 21). No FEMA data exists
for the Umatilla River above Pendleton.

The flooding potential at each of the proposed sites was qualitatively evaluated and rated as low,
moderate or high. This judgement was based on field observation, local knowledge and published
documentation. Low flood potential means there were no evident signs of flood potential at the
site, and no documented flood history. Moderate flood potential means there is a known or
documented history of moderate flooding, or the site lies within the FEMA defined lOO-year
floodplain boundary, or evidence of flooding was observed in the field. Sites were rated as having
a high flood potential if there is a known or documented history of recurrent flooding.
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TABLE  21

QUALITATIVE  EVALUATION  OF FLOOD  POTENTIAL  AT PROPOSED  SITES

Site Wlthm
Sites Stream Flood loo-Year Comments

Potential Flood
Boundary

Meacham Creek  at Camp lvledamcreek ModeJab No FEM.A  data some evidence of shifting  channel

Creek

COrPOration Umatilla River No FEMA  data

Emmett  Williams Umatilla River No FEMA data

FredGray Umatilla River  Moderate NoFEMAdata historical  bank erosion  and

subject  to flooding at downsaeam

end

No FEMA  data eviczlem.e  of unstable  bank and

ODF&W

Echo Meadows

TbreeMileDam

South  Fork Walla Walla

Umatilla River

Umatilla River

S. Fork Walla

Walla

High

LOW

YeS

No

No

recent  flooding  and evidence  of

channel  movement

SURFACE  WATER SUMMARY  AND RECOMMENDATIONS

Gravity Surface Water Supply

Locations potentially suitable for a gravity surface water supply have been identified at the
following sites:

. Corporation,
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. Emmett Williams,

. Fred Gray 80 acre,

. ODF&W, and

. Meacham Creek at Camp Creek.

In order to further evaluate the development potential of a gravity supply at any of these sites, site-
specific data is required. A site survey is needed to establish the area, elevation and general
topography of each site. This survey should include:

. establishing the river location relative to the site,

. establishing the potential river intake location relative to the site,

. measurement of a river cross-section between the highest points within the defined
river channel section at the field identified intake location, and

. determination of the hydraulic gradient (to the nearest 0.1 ft.) from a point 500 feet
upstream of the potential intake location to the downstream end of the potential
facility site. Discharge data is requited for the river on the day the hydraulic gradient
is surveyed. This information should be obtained from the appropriate USGS or
USFS stream gaging station for each site.

Pumped surface water supply. All other sites are presently identified as potentially most
suitable for a pumped surface water supply. A gravity supply could be developed at these sites,
but would require more extensive site work, in-river structures, and long supply pipelines.

In order to further evaluate the development potential of a pumped supply at any of these sites, site-
specific data is required. The site and hydraulic gradient survey data identified above for the
gravity supply analysis fulfills the information needs for a pumped water supply. The potential
pumped intake location for each site needs to be identified in the field and noted on the site survey.

GROUNDWATER

Review of Available  Data

Groundwater quantity and quality was evaluated for each identified potential production facility and
the following is a summary of the findings for each site. The evaluation consisted of a review of
driller’s logs on file with the Gregon Department of Water Resources (ODWR); published reports
by ODWR, USGS, and other agencies; and unpublished reports from JMM files.

Corporation: Two groundwater wells were identified in this area. One well log reported
development to a depth of 237 feet, yielding 60 gpm at 54’F. The other well log reported
development to 85 feet deep in fractured basalt, yielding 48 gpm at 68OF with artesian flow at 8 psi.
Potential for developing groundwater supply in excess of 1 cfs is considered low.

Emmett Williams: Two wells were identified on the Williams’ property. The Lavadour well
yielded 7 gpm at 54OC,  at 140 ft. depth in fractured gray basalt. The Emmett Williams well log
reported artesian flow yield of 200 gpm at 53OF,  15 psi. The well was drilled to a depth of 230
feet at which point it entered a layer (thickness unknown - at least 8 ft.) of red cinder and small
gravel. ‘Ihe extent of this water bearing zone is unknown. Further testing would be necessary to
determine potential for development of a groundwater supply from this zone, but a supply in



excess of 500 gpm may be possible. A test well is needed to determine groundwater potential at
this site.

Fred Gray - 27 and 80 Acre: Six domestic well logs were identified in this area. All wells
terminated in black or gray basalt zones at a maximum depth of 245 feet. The highest yielding well
tested at 200 gpm with extreme draw down after a short pumping period. A well located on the
site has a total depth of 92 ft. and yielded 30 gpm with 21 ft. drawdown  in 2.5 hours. A
temperature of 8°C was reported. It is unknown if the red cinder and small gravel zone, identified
at the Emmett Williams site, exists in this area. A test well is needed to determine groundwater
potential at this site.

Meacham  Creek above N. Fork Meacham  Confluence:  No specific groundwater
information on this site is available. The closest well logs to this site are near Bonifer.

Meacham Creek at Camp Creek: No specific groundwater information on this site is
available. The closest well logs to this site are near Bonifer.

Bonifer Springs: Two wells arc located approximately 1 mile downstream from Bonifer. A log
of a 109 foot well reported 80 gpm at zero feet of drawdown after a 2 hour pump test. The log of a
164 foot well reported 27 gpm with 4 feet of drawdown after a 2 hour pump test. Water
temperature in these wells was reported at 55OF.  Potential for developing a 500+ gpm well at the
Bonifer site is considered low, but possible. A test well is needed to determine groundwater
potential at this site, if a groundwater supply is considered to be desirable.

Thorn Hollow: Records of 14 domestic wells located in Sections 4 and 5 were evaluated. The
deepest well was developed to 120 feet. The highest producing well test yielded 75 gpm artesian
flow with a head of 8 feet in 1969. Six of the 14 wells reported artesian flow. No well water
temperature was available, but it is expected to be in the mid 500F range. A test well is needed to
determine groundwater potential at this site.

Black Bridge: Groundwater development is not applicable at this site.

Cayuse Bridge: Groundwater development is not applicable at this site.

Homly: Groundwater development is not applicable at this site.

Minthorn: One existing well was identified in this area. The well is reported to be developed to a
depth of 80 feet with a test yield of 150 gpm without any recorded drawdown  after one hour. A
test well is needed to determine groundwater potential at this site.

Mission: Records of 6 domestic wells in this area indicated no artesian flows and sufficient
groundwater supply for domestic use only. None of the wells in this area were developed to a
depth greater than 84 feet. There are reports of 300+ ft. wells in the vicinity with yields of
approximately 2 cfs. A test well is needed to determine groundwater  potential at this site at depths
below 84 feet.

ODF&W:  Groundwater development is not applicable at this site.

Babe Ruth: Groundwater development is not applicable at this site.

Riverside: Groundwater development is not applicable at this site.

Barnhart: No wells were identified in this atea.
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Nolin: No wells were identified in area.

Echo Meadows: Groundwater development is not applicable at this site.

Cottonwood Bend Area: Well logs in this area (Section 19 and 20) reported yields of 2000
gpm with temperatures in the mid SOoF range. These wells are located in a zone of highly
permeable sediments. The source of this water is recharge from irrigation on the surrounding area.
There is no potential for high groundwater  yields from shallow wells north of Bridge Road, which
is a westerly continuation of Highland Avenue in Hem-&on, Oregon.

Minnehaha Springs yields an estimated discharge to the river of between 3 cfs and 8 cfs. The City
of Hermiston has a water right on Minnehaha Springs and ODF&W  maintained a hatch box on the
springs in the past.

Three Mile Dam: No wells were identified in this area.

TEST WELL DRILLING PROGRAM

Three test wells were constructed to evaluate groundwater production potential at three alternative
Umatilla Satellite Project hatchery sites. The investigated sites were the Fred Gray and Emmett
Williams sites on the Umatilla River and the Russell Walker site on the South Fork Walla Walla
River. A fourth site, the Bar M Ranch on the Umatilla River, was not drilled based upon the
results of the initial three wells.

Two hydrogeologic units are present at each site. The upper hydrogeologic unit is the alluvium
which consists of river deposited sands and gravel with a maximum thickness of about 50 feet.
The alluvium was not considered as a first-choice groundwater source due to river influences on
water temperature and quality. The lower hydrogeologic unit is the Columbia River basalt. The
basalt has constant temperature groundwater and was considered as the preferred groundwater
source for potential disease-free egg incubation and early rearing water supplies. The basalt
hydrogeologic unit is further subdivided into an shallow non-flowing or low-pressure artesian
zone and a deep high-pressure artesian zone.

Project Scope and Schedule

The scope of the project consisted of drilling and testing deep wells at each site to evaluate the
groundwater characteristics of the basalt aquifer. Target production rate for each site was 600 to
1000 gpm. Water quality criteria called for a
groundwater temperatures were preferred.

maximum groundwater temperature of 6O’F;  lower
.

The original project scope called for wells to tap both the upper and lower basalt zones. However,
CTUIR Water Resources personnel were concerned with the potential problems resulting from
water level interference with existing domestic wells completed in the upper basalt zone. As a
result, the scope of the project was modified to test only the deep aquifer zone, with casing sealed
to a minimum depth of 150 feet at each site.

Following well construction, each well was tested to determine aquifer production potential.
During each well test, groundwater temperature, conductivity, pH and hydrogen sulfide were
measured in the field, and water samples for laboratory analysis were obtained.

The project was authorized on June 12 by Bonneville Power Administration. Start of the project
was delayed by difficulties obtaining permits for the test wells from Tribal Water Resources.
Permits were obtained on August 16, and the drilling contractor, Larry Burd Well Drilling,



commenced drilling on October 15, 1991. Burd completed drilling on January 3, 1992. Rump
testing was completed on January 17, 1992. Drilling of the fourth well (Bar M Ranch) was
canceled based upon results of the first three wells.

The test wells were g-inch diameter and ranged in total depth from 280 to 450 feet. To avoid
interfering with existing nearby domestic wells, each well had a minimum of 150 feet of 8-inch
steel casing which was sealed to the surface with cement grout. Below the g-inch casing, the wells
were completed as open boreholes.

Gray Test Well. The Gray Test Well was drilled to a total depth of 370 feet. The well will
flow for short-durations at rates in excess of 1400 gpm. Shut-in pressure exceeds 60 psi.
Projected long-term production from the deep basalt aquifer at the site is 1000 gpm from a single
well and 1500 gpm from multiple wells. Water temperature is 57OF,  and the water contains
approximately 0.3 ppm hydrogen sulfide.

The Gray Well was initially constructed with 8-inch casing cemented to 150 feet. However, the
open well bore below the g-inch casing provided a hydraulic connection between high pressure
artesian zones (located below 300 feet) and non-artesian ulnes (located above 200 feet). As a
result, two nearby private wells began to flow when the Gray Well was shut-in. To remedy this
situation, a drillable plug was installed in the well and 6-inch casing was cemented in place from
300 feet to the surface.
drillable plug.

The well is presently plugged but can be rehabilitated by removal of the

Williams Test Well. The Williams Test Well was drilled to a total depth of 280 feet. Shut-in
pressure is approximately 88 psi and short-duration artesian flow rates exceed 1000 gpm.
Projected long-term production from the deep basalt aquifers at the site is 1200 gpm fkom a single
well and 1800 gpm from multiple wells. Water temperature is 56OF,  and the water contains
approximately 3 ppm hydrogen sulfide.

Walker Test Well. The Walker Test Well was completed to a total depth of 450 feet. Shut-in
pressure is approximately 25 psi and short-duration artesian flow rates exceed 500 gpm. Projected
long-term production from the deep basalt aquifers at the site is 250 gpm from a single well and
400 gpm from multiple wells. Water temperature is 68OF, and the water contains approximately 1
ppm hydrogen sulfide.

Conclusions and Recommendations

Tests of the deep basalt aquifer at the Emmett Williams and Fred Gray sites indicate that
groundwater, in sufficient quantities for the proposed hatchery needs, can be developed from the
deep basalt aquifer at the Emmett Williams and Fred Gray sites. However, hydrogen sulfide in
groundwater produced from the deep basalt aquifer at these sites would require treatment for
hatchery use.

Aquifer testing at the Russell Walker site suggests that groundwater from the deep basalt aquifer
may not be available in sufficient quantities for hatchery needs. The temperature of the deep basalt
groundwater is too wamr for the proposed use and hydrogen sulfide would require treatment for
hatchery use.

Alternative groundwater sources include the shallow basalt at the Fred Gray site and alluvium at all
identified sites.

Additional investigation will be required to confirm the quantity, temperature and quality of
groundwater derived from the alluvium or shallow basalt. We recommend that additional
groundwater investigation be conducted prior to or during the design phase.



The alluvial groundwater investigation at the preferred alternative site would start with a
geophysical investigation to determine the bedrock profile. Following the geophysical
investigation, a number of shallow wells and piezometers would be drilled for evaluation of aquifer
characteristics. We anticipate that the average well and piezometer depth would be thirty feet or
less. For predesign purposes, some of the piezometers and test wells would also be useful for
monitoring of groundwater levels beneath selected site facilities.

If the Fred Gray site is chosen as the preferred alternative, we recommend a shallow basalt
groundwater evaluation in addition to the alluvial groundwater investigation. The shallow basalt
evaluation probably would not involve drilling. Instead, one or more existing domestic wells in
the area could be pump-tested to determine aquifer characteristics. Potential wells for testing
include the Picard,  Kirksey, and McBean wells. Based upon the results of the testing, estimates
could be made regarding quantity of groundwater available for hatchery supply purposes.



REVIEW OF EXISTING  FACILITIES

AND ASSESSMENT  OF EXPANSION  POTENTIAL

INTRODUCTION

Implementation of the Umatilla Subbasin Plan will require additional hatchery production and
related fisheries facilities. The purpose of this section is to review and assess the expansion
potential of existing hatcheries and facilities in the Columbia River Basin. The use or expansion of
existing faci.Jities (if possible) may offer significant economic saving in capital and operating costs.
The information presented in this section is based on published information, site visits, and
discussion with agency, tribal, and fisheries personnel.

The following hatcheries/fisheries facilities have been evaluated for use in the implementation of
the Umatilla Subbasin Plan:

. Wallowa Hatchery

. Lookingglass Hatchery

. Irrigon Hatchery

. Umatilla Hatchery

. Lyons Ferry Salmon Hatchery

. Bonifer Springs Acclimation and Release Pond

. Minhrn Acclimation and Release Pond

. Springfield Aquacultute Facility (formerly Ore Aqua)

ASSESSMENT  ‘OF EXPANSION POTENTIAL

Wallowa Hatchery

Hatchery Data

Location:

Distance from Pendleton:

Operating Agency:

Funding Agencies:

Species  Reared:

Enterprise, Oregon

97miles

ODF&W

COE

USF&WS under LSRCP

ODF&W

summersteelhead



Type of Rearing System

Water Supply

Resident Trout

Resident Coho

Single-Pass Raceways

Acclimation Ponds for StSu

Groundwater

Springs

SpringCreek

Wallowa River

Expansion Potential

The expansion of this hatchery would require additional water, which does not
appear to be available. Spring Creek is also seriously impacted by agricultural run-
off. Low flows and high temperatures are experienced during the summer. Ponds
often freeze over during the winter. Increased flows in the Wallowa  River could
allow increased production at this hatchery.

Additional Information:

Assessment of Present Anadromous Fish Production Facilities in the Columbia
River Basin, Volume 3, Bonneville Power Administration.

Lookingglass  Hatchery

Hatchery Data

Location: Lookingglass Creek near Elgin, Oregon

Distance from Pendleton: 59 miles

operating Agency: ODF&W

Funding Agency: USF&WS  under LSRCP

SpeciesReamt

Type of Rearing System

water Supply

Spring Chinook

Single Pass Raceway

Groundwater

Lookingglass Creek

Expansion Potential

The operation of this hatchery is complicated by winter access problems, icing in
Lookingglass Creek, and low water temperatures that limit fish growth in winter
and early spring. The expansion of this hatchery would require additional raceway



space. Development of additional raceways could require relocation of existing
staff housing. It is not known if any new production units at this facility could be
used for non-ISRCP  production in the Umatilla Basin.

Additional Information:

Assessment of Present Anadromous Fish Production Facilities in the Columbia
River Basin, Volume 3, Bonneville Power Administration.

Irrigon Hatchery

Hatchery Data

Location: Irrigon, Oregon

Distance from Pendleton: 51 miles

operating &=Y: ODF&W

Funding Agency: USF&WS  under LSRCP

Species Reared: Fall Chinook

Spring Chinook

Type of Rearing System

water Supply

summersteelhead

Two-pass Standard Oregon Raceways

Groundwater

Expansion Potential

The expansion of this hatchery would require additional water and space. If
oxygen supplementation is proven effective and/or additional water is developed,
this facility could have the potential to increase production. It is not known if any
new production units at this facility could be used for non-LSRCP production in the
Umatilla Basin.

Additional Information:

Assessment of Present Anadromous Fish Production Facilities in the Columbia
River Basin, Volume 3, Bonneville Power Administration.

Umatilla  Hatchery

Hatchery Data

Location:

Distance from Pendleton:

Inigon,  Oregon

51 miles

Operating Agency: ODF&W/CI’UIR
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Funding Agency: Bonneville Power Administmtion

Species Rear&: Fall Chinook

Spring Chinook

summersteelhead

Type of Rearing System

water Supply

Two-pass Standard Oregon Raceways

Three-pass Michigan Raceways with
Supplemental Oxygen

Groundwater

Expansion Potential

This hatchery is testing the use of supplemental oxygen to increase the production
of fall and spring chinook. If oxygen supplementation is proven effective,
production could be expanded by construction of additional raceways. Because of
the duration of the oxygen experiment, the potential expansion of this hatchery
would not be possible for at least 5-6 years.

Additional Information:

Umatilla Fish Hatchery - Construction Drawing. 1989. U.S.Corps of Engineers,
wallawallaDistri~wallawalla

Umatilla Hatchery Master Plan. 1989. Prepared by the Oregon Department of Fish
and Wildlife and The Confederated Tribes of the Umatilla Indian Reservation.
Prepared for the Northwest Power Planning Council.

Evaluation of the Pure Oxygen System at the Umatilla Hatchery. 1991. Fish
Factory, Prepared for Bonneville Power Administration.

Lyons Ferry Salmon Hatchery

Hatchery Data

Location:

Distance from Pendleton:

Starbuck, Washington

%dkS

Operating  Agency: WDF

Funding Agency: USF&WS and COE

Species Reared: Fall Chinook

Spring Chinook

Type of Rearing System Singe-pass early rearing raceway

Large Ponds (3)



Water Supply Groundwater

Expansion Potential

The expansion of this hatchery would require additional groundwatcr. The amount
of additional available groundwater is unknown. Because only 3 large ponds are
available for fry rearing, species/stock isolation and segregation may be difficult at
this hatchery

Additional Infolmation:

Assessment of Present Anadiomous Fish Production Facilities in the Columbia
River Basin, Volume 4, Bonneville Power Administration.

Bonifer Springs Acclimation  and Release Pond

Hatchery Data

LOClUbIl:

Distance f&r-r Pendleton:

Funding Agency:

Species Reared:

Meacham Creek, River Mile 2.0

25miles

Bonneville Power Administration

Summer Steelbead (adult holding)

Summer Steelbead (acclimation)

Fall Chinook (acclimation)

Spring Chinook ,

Type of Rearing System Single-pass pond

water  SupPlY Spring water

Expansion Potential

This facility is used for adult capture of summer steelhead, holding of adult summer
steelhead, and acclimation and release of fall and spring chinook and summer
steelhead. Disease problems with “Ich”,  low dissolved oxygen concentrations, and
release have been experienced at this facility. Recommendations for the
improvement and expansion of the capacity of this facility for adult holding and
acclimation have been developed by Fish Management Consultants (1989). These
recommendations if implemented, will improve the operation and capacity of this
facility for acclimation.

This facility does not have enough water for adult holding of fall and spring
chinook under the Umatilla Subbasin Plan or for incubation and rearing of the
NEOH portion of the Umatilla Basin

Additional Inf~tion:
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Operation, Maintenance and Evaluation of the Bonifer and Minthom Springs
Juvenile Release and Adult Collection Facilities, 1988. Bonneville Power
AdminiStration

Review of Bonifer Springs Culture Operation with Recommendations. 1989. Fish
Management Consultants, Prepared for the Confederated Tribes of the Umatilla
Indian Reservation.

Minthorn Acclimation  and Release Pond

Hatchery Data

Location: Umatilla River, River Mile 63.7

Distance from Pendleton: 10 miles

Operathg Agency:

Funding Agency: Bonneville Power Administration

Species Reared: Summer Steelhead (adult holding)

Summer Steelhead (acclimation)

Fall Chinook (acclimation)

water  SupplY Spring water

Expansion Potential

This facility is used for adult capture of summer steelhead, holding of adult summer
stcelhead, and acclimation and release of fall chinook and summer steelhcad.
Disease problems with “Ich”,  low dissolved oxygen concentrations, high water
temperatures, and low water flows have been experienced at this facility.
Recommendations for the improvement and expansion of the capacity of this facility
for adult holding and acclimation have been developed by Fish Management
Consultants (1989). These recommendations, if implemented, will improve the
operation and capacity of this facility for adult holding and spawning and juvenile
acclimation for a relatively small additional number of steelhead.

This facility does not have enough water for adult holding of fall and spring
chinook under the Umatilla Subbasin Plan or for incubation and rearing of the
NEOH portion of the Umatilla Basin.

Additional Information:

Operation, Maintenance and Evaluation of the Bonifer and Minthom Springs
Juvenile Release and Adult Collection Facilities, 1988. Bonneville Power
Administration

Minthom Facility Evaluation. 1989. Fish Management Consultants, Prepared for
the Confederated Tribes of the Umatilla Indian Reservation.
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Springfield Aquaculture  Facility

Hatchery Data

Location:

Distance from Pendleton:

Springfield, Oregon

356 miles

operating  company:

Species Reared:

Alleco Financial Corporation

Coho

Chinook

Type of Rearing System Single-pass raceway system with oxygen
supplement

Adult Holding Capacity 50,000 adult fish

Incubation Capacity 25,000,000  eggs

Maximum Rearing Capacity: 500,000 lb

Maximum Yearly Rearing Capacity: 1,200,000  lb

Water Supply McKenzie River

Heated Process water from paper mill

Expansion Potential

This is a productive and effective large-scale hatchery. It has the ability to mix river
and heat process water to adjust hatchery water temperature. All influent  water is
disinfected with chlorine prior to use. This hatchery has one of the lowest cost per
smolt ratios in the industry. Species/stock isolation can be maintained from adult
holding through rearing. This hatchery is 356 miles from Pendleton. The use of
this facility for rearing would probably require the use of extended
rearin@cclimation sites for any fish transported into the Umatilla Basin.

This hatchery has good potential for the Umatilla and NEOH projects. Because of
the size of this facility, the utilization of this facility for other state, federal, and
tribal programs should be considered

This hatchery is available for purchase at the present time. Any decisions about
potential purchase of this hatchery are time critical

Additional Mxmation:

Spring Hatchery Presentation. 1991. Alleco Financial Corporation. Prepared for
The Columbia River Inter-Tribal Fish Commission.

Letter to Mr. Jerry Bauer, dated April 2, 1991 from Mr. Ron Mayo, James M.
Montgomery, Consulting Engineers, Inc., Bellevue, Washington.



Overall  Assessment of Expansion Potential of Hatcheries and Other Fisheries
Facilities

The following hatcheries/fisheries facilities have been considered for use in the implement of the
Umatilla Subbasin Plan:

. Wallowa Hatchery

. Lookingglass Hatchery

. Irrigon Hatchery

. Umatilla Hatchery

. Lyons Ferry Salmon Hatchery

. Bonifer Springs Acclimation and Release Pond

. Minthom Acclimation and Release Pond

. Ore Aqua Hatchery

With the exception of the Springfield Aquaculture  Facility there is little near-term (within 5 years)
potential for expansion of these hatcheries/fisheries facilities. The Springfield facility is somewhat
distant from the Umatilla Basin, but may offer potential for the Umatilla and NEOH programs.



SITE EVALUATION  AND SCREENING

INTRODUCTION

This section presents information that relates potential sites in the Umatilla River Basin to various
program options available to meet the production objectives stated in the Umatilla Basin Master
Plan. The information presented includes:

. the initial and revised Master Site Lists

. the site data collected during initial site Reconnaissance  visits (Appendix A), and

. site and facility screening evaluation matrices.

This information was presented to the Umatilla River Technical Work Group at the Site Workshop
held on February 20 and 25,199l  at the CTUIR headquarters at Mission.

MASTER  SITE LIST

Following meetings with BPA, CTUIF& and ODF&W, 26 sites were identified on the Umatilla
River for initial analysis. One additional site, the area termed Cottonwood Bend (including
Steelhead Park) at approximately river miles 11 to 13, was added following identification of
potential groundwater sources in the area. Table 22 lists these sites and their approximate location
on the Umatilla River.

INITIAL SITE RECONNAISSANCE

Members of the consulting team conducted initial site visits in January and February. All sites
were visited by, at minimum, one biologist and one engineer f?om  the consulting team. General
site physical and environmental characteristics were noted and a gravity and groundwater supply
evaluation were conducted. Preliminary surveying was conducted to establish the general
topography of the site as well as assist in the gravity water supply evaluation. All sites were
recorded on videotape. Data developed through the site visits as well as collection of existing
information on the sites was summa&ed in tabular form and this site data is contained in Appendix
A.
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TABLE 22

INITIAL SITE LIST

Site Name River Mile (a)

North Fork Meacham (3reek 15 (Meacham Creek)
Meacham Creek at Camp Creek 11 (Meacham Creek)
Meacham Creek at Bonifer Springs 2.5 (Meacham Creek)
Mea&am Creek at Umatilla River 79 (approximate)

Coqoration 89
Emmettwilliams 81
FredGray-27acres 80
Fred Gray - 80 acres 80
Thorn Hollow 72
Black Bridge - Cayuse 70
Homly 69
Cayuse Bridge 67.5
Umatilla River near Minthom 65 (approximate location)
Mission 61
ODF&W 56.2
RiVUSi& 56
Babe Ruth 52
Barnhart 43.25
Nolin 35
Echo Meadows (below I-84 bridge) 23-24
Minnehaha Springs 11
Stanfield 23
Minnehaha Springs 11
Cottonwood Bend Area 11 - 13
ThxeeMileDam” 3
Umatilla Boat Ramp 0.25

:a) River miles based on USGS 7.5’ topographic map series and/or Oregon Water Resources
Department 1988 map of the Umatilla Drainage Basin.



INITIAL  SITE AND FACILITY SCREENING

The initial site and facility screening for the Umatilla River was conducted by comparing the water
and space requirements for a particular type of facility with the information developed during the
initial site visits (Table 23). In cases where one or more water or space requirements appeared to
be precluded at a site, this site was eliminated from the list for a particular type of facility and the
major reason(s) for eliminating the site noted.

In several cases, the available surface and ground water data did not allow a clear decision. In
these cases, the information was noted as “to be determined” and would be developed during
subsequent site visits or data gathering efforts.

Two additional facility categories are shown on Table 23: “Alternative Techniques” and “High
Tech Facility”. Alternative techniques include ways of accomplishing the objectives of a particular
facility type using techniques that are not necessarily spelled out in the Basin Master Plan. This
category was included at this time, but no techniques spelled out, to indicate the possibility of
using alternative techniques should the program require them

The High Tech Facility category includes ways to use a particular site that may otherwise be
marginal or unacceptable on the basis of factors such as water quantity, water temperature,
disinfection requirements, or other considerations. As shown on Table 23, several of the upriver
sites (Corporation through Fred Gray - 80 acres) have the potential for incubation and rearing
using river water with disinfection and, during certain times of the year, cooling as part of facility
design. This would avoid the need to locate and develop an acceptable groundwater supply. Three
Mile Dam could potentially be used for adult holding (given adequate space for expansion) with
provisions for cooling a river water supply. If Umatilla stocks are managed as a single stock,
holding adults to maturation at the site they are collected would reduce the stress of transport to an
upriver site.

RESTATEMENT  OF MASTER  SITE LIST

Following meetings with BPA, CTUIR,  and ODF&W,  19 sites were identified as having the
potential for further investigation. These sites make up the revised Master Site List (Table 24).
Those sites eliminated from the initial Site List included:

. NorthFork  Meacham Creek,

. Fred Gray - 27 acres,

. HOW,

. Riverside, and

. Stanfield.

Table 25 presents a summary of the facility types that have been determined to have potential at
each site based on reconnaissance visits to the sites, screening conducted during the initial site
analysis, and the results of the initial site workshop.
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TABLE  24

REVISED  MASTER  SITE LIST

Site Name River Mile (a)

MeachamCreekatCampCreek 11 (Meacham 0eek)

Mea&am (3reek  at Bon&r Springs 2.5 (Mcacham Creek)

Corporation 89

EmmettWilliams 81

FredGray-8Oacres 80

Thorn Hollow 72
Black Bridge 70
Cayuse Bridge 67.5
Umatilla River near Minthom 65
Mission 61
ODF&W 56.2
Babe Ruth 52

Barnhart 43.25
Nolin 35
Echo Meadows (below I-84 bridge) 23-24

Minnehaha Springs 11
Cottonwood Bend Area 11-13
‘IlueeMileDam 3
UmatillaBoatRamp 0.25

(a) River miles based on USGS 7.5’ topographic map series and/or Oregon Water Resources
Department 1988 map of the Umatilla Drainage Basin.
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TABLE 25
SITE AND FACILITY SUMMAFtY

REVISEDMASTERSITELIST
FACUTY

Dkooa  I 1 I Altmdva  I HbhTwh 1



SITE/PROGRAM  FEASIBILITY ANALYSIS

Each facility type was further evaluated at potential sites through an analysis of environmental and
engineering criteria. All facility types shown on Table 25 were evaluated with the exception of:

. Direct Release - adequate space is really the only issue here and all sites arc
=eptable,

. Hatchery - development of a hatchery in the Umatilla Basin is dependent on NEOH
siting and will occur later in the project,

. Al$zmative Techniques - presented as an option for informational purposes only,

. High Tech Facility - also presented as an option for informational purposes only.

Tables 26 through 30 present the results of these evaluations.
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TABLE 26 (1 of 2)

ADULT CAF’TURE SCREENING  CRITERIA

I Meachem  Creek at Bonder  Springs 1 Emmat  Williams Fnd Gray - 80 acnr

CRITERION F~llCMnook  1 Swim Chinook 1 FatI  Chinook
I. WATER OUAUTY I I I

1. Dbeau pomnual
2. waler *mpraurs
3. Gonrd  mlnerals
4. olhar  plll4mts  (phcaphae,  0116 9reaPe)
5. OJlsltr  rtskr

Poor, bedbad  movement Poor, bedbad  movement Good,500*Lprbw
Good, Good, psss under RR GOOd.buryhroad

undetwmined
Pump II us@ Cnok

V .  -1Al CCNCERNS
17. walmds  (olhwlhm  rIprIm zonq
19. T.rmtrW  wlldllr  vd h&ii&
19. ThroeNwwSwtdrrglmd  wee
20. Wabr Hlty llnpnb  01 tsdlwy

24. SplDI  tar mcways/  pa&
25. Spau  for udimwtabn  ponds

29. Contouhp  md dklng (flood co~rul)
29. PlpeUn  and lnt6lkr  tinKwre
30. lJtJuilr
31. cost8  of Icquiring  rnr
32. soilsR3roundwabr

urn  and waler  *u

n/a
n/a
lva

Mostly  tkd
Miniti  ’

k4oibrae

Prkwe Prlvae  - Emmen  Williams
PrMtO Umaib  County  ROW

Unknown Urkwn

ChS  reach silo

I

-r Bwlno Chinook

n/a
AaeptBb
Aavpltib

Nun  Idunified
None  Identlnod

L
I-44 da during  pried

Good
Good, 500 ft.  uplwr
Good,bwylnmed

ApQrox.  5oTh1;  n grwlty

Hbh

T-%ch  sltr
Good

M&15-Jul15 I sapt-Dw &r.15.Jul15
8 r

FM, stesp bar&  at riwr
Mlnimd

High

Fla
Modwao
MOdOraO

3phwpowwtositr

gw potembl

Fbt
Moderab
MOderae

3phampwertoslta



TABLE 26 (2 of 2)

ADULT  CAPTURE SCREENING  CRITERIA

I Mnthorn I Thme Mile Dam I

CRTERION
L WATER QUAUTV

1. Dlse~pomntial
2. war bnlperalwr
3. knrd  mhmls
2: ~p33smb  @hqha*.  oil 6 grene)

IL-
6. AM$
7. D-w
6. lnwu  stnldurs
9. Ploorm Row

10. B)ban  madt (length  and bcabn)
11. PumpdvwmusQmvllymrcs

13. Rhwr  mMa
14. Spwnl~  dlst&utbn  (nawd  run)
15. mw6on  Dx.ntlm

IV. 16. PERoooFunE

V WMRONMENTAL  CONCERNS
. 17. walm?ds  (other than rpsrlafl  zone)

1.5.  TITMW rildiiie  m-d  h&tab
19. Thru*md’.ndqwed  q&r

25. Spwa lor wdimmtabn  ponda

d dkirg  (flood control)
and  Intake  slrudum

Fall Chinook

Umltrd
Umiud

!Swlm Chinook FM Chheok

n/a m

Et$z s=
Nom timtllbd Now  IhttHbd
Non  kntiiiid Now IdMUbd

B~rlno  Chlnook

wa
Amptar
Aaoprwa

Nons  ldenutisd
bbn  ktmtitwd

35-44~~Ntpnlod Fbw  vary with  dtwmbm
Good F b m w-f with dbarsbm

65, on ride-chmrwl

Mostly  tlat
Minimd

khdetermined
3phas4  m rlte
Exist!! facility

Albvbhomr  pw  potrntkd
grwd  rod dl  hbtwav

Possbb

Rqulred
Rqulnd
RWJM



TABLE 27 (1 of 3)

ADULT  HOLDING  SCREENING  CRITERIA

CRlTERlON
I. W A T E R  aUALll-v

1. Dbssle  pot4nUal
2. Wamr t4mp4raturs
3. Gonrd  minersk
2 ctts~4pom&ns  poaphats. 011 h grsase)

I L -
6. AYall&llRy
7. D4p4ncWlky
8. lrrukr  structw4
9. Pip&l4 Row

10. B@w Mch (length  cmd babn)
11. Purc@4d  “.r4u4  grsvlty  W”r04

14. sps*nirtg dbtrbutbn  (Mural  run)
15. Anrsctlon mtentisl

IV. 16. Pt3lloo  OF USE

V. -ENTAL CCUCERNO
17. Wbtlmda  (othrthm  wan zone)
18. Trnrtrfd  wHdlW4  4nd  -
1% ThrrarrH4ndmgmd  4p4dn
20. Wsmr qudlty  hlpwm  of fadlny

24. Spom  for mmw@  ponds
25. Spms  for udlment~bn  ponds

27. Topoorsph~
28. ConSwh  Md dklng (flood mmml)
29. PipUn and lnt4k4  etruaure
30. Publb S4Wb44
31. cat4  of acqulrklg  site
32. so~oundwat4r
93. Acm4s

WI. 34.PUB-
l x .  SEcumlY

g, psk&udur4 md water supply

37: Ru*wclvJwnQ
n PERwmNQ

3e.LmdLh4
39. Shonlinsr  [kMrmtbn
40. Fbod hszwd

xl PROPERTY 0WnERBHlP
* 41.F&fty4k.

42. Plpln  ROW 4nd  ht&4 4trudure

Meacham  Creek  at Ltonllrr  Springs 1
Fall Chlnook

Not  dotermind
PmbabtY  occorr8b

Bonif4r springs
:onW4rou fomot. @as4lmc

und*rmln4d

gs

pnvblmadto4lls

V44 V4S
VW V4S
rva yes. exhtlng  facility

MC&y  flat
Minimd ;

hbd4ram
3 ph444  pW4r “ear siie

unknown
mdcy/exhtlng springs

aravol mad to sit4
wsoibir

Mostly flsl
Minimal

Moderate
3 phss4  pomr near  sit4

unknown
r0dty/4xl4ting SprIngI

arw4l  rod to she
wssbb

Exbtmg Wlky
Utxb~rmined

LOW

PrhM4
P&1*4

Unknown

PItWIt
Private

Unkrmwn

ChF  do no(  naeh  4ite ChS roach  eke
Expfmrbn  may nquko

creek  water swdv

Swltw  Chinook

Low wkh 4wing 4ux.l~
Not  ds~rrnind -

Pmbnblv  fa4pt&i4

Appmx. 2 ds from Sprfrtga
Good

Poor. b4dbad mw4merm
Good. pas under RR

un&(srmlmd
Pvnp  w “44 cr44k

Hiqh

2.5 (Moeidwn  Crwk)
TypbaHy  ruch  rite

Coporatbn  - N. Fork Supply I Coporrtlon - N. L S. Fork Supply I

Fall Chinook Sorlna  Chlnook Fall Chktook

soms, wnh  rkor rupply
Good  during prriid

Aawtsbb
Non kl4ntHl4d
NOM  kJ4nnfi4d

S4m4. wnh  rtw ruppiy
Acupldo.  nor high Umk

Amsccable

,500 to mm mm WI grpvit i ,500 to 3,coa f44t W/ Or4~~~~~~~ 5i!f;
500 t0 3pm  ** WI gnvit i 500 t0 3 000 f44t WI gr4

Und4t4rmh4d

V44.5.8  SENS  4vslW4
5.5 -4

rva

Rekdlwly  M 4 4~44
Minimai

vos, 5.8 Wm.  w4Hab*
5.8 LyIo*

V44

Ro!atlvoiy  flat  4 40r*s
Mtnimal

v44.5.5 -4 wau&ls
5.5 WY”

n’a

R4wv4ly flat  4 ac748
MinimalHloh Mh High

‘owor m rile,  tvpr unknown I Power  at sit4 type unknown I Powor El rlt4,  type  unknown
unkrwn.  USFS unknown. USFS urkmwn.  USFS

Aywldl  gw gi#ohtU  bw Alluti  gw p&ti4l  low Alk~vW &p&&al  low
wwol  rod  10 Ott4 gravel  road to site QmY4l  mad  lo 4ko

DoodNs cQ44ble parbb

U.S. Forwt Suvk.4 U.S. Forsrt  Soreim U.S. Fomst S4rvka

ChFdoncJmwhsRo ChS  rsaoh  alto ChF do rwl roach slto

Wina  Chlnook

Somr,  wkh  rtw r&y

w:*hbh  Wmk
Non ld4ntHl4d
Non  ldomlflsd

45+avgc#adufhgp&!d
Good

Good, 1500 ft. up4tmm
i5mftw0rildv
15OOftWl~Sl~
OrwHy or pump

Hbh

Spawn &eZ* below 4k4

~or.15-aDt15

vr. 5.8 saw 4vdlk4s
5.8 -4s

araw mu0  t-2 4”4
wssbb

R4ktlYsly flat 4 acrss
Minlmal

Hgh
Powor at rk4, tpn  u*nan

unknown.  USFS
mh3u  tp  pmmid  low

Nebrml lor44t
Und4termin4d

ChS  reach  sk4



TABLE 27 (2 of 3)

ADULT HOLDING  SCREENING  CRITERIA

I Emmett  Will*mr

CRITERION
1 -0UAUtV

1. D-m4 pounU4l

Fall Chinook Snrlna  Chlncok

som4.wrlv4r4umb Some. I/ rh rcodv

40. Flood he24rd
X l .  PROPERTV  OWNEMIP

41. FacMy rk4
42. Pipllns  ROW Md inteko  4truc3ur4

Primdo  - Emm*c  Willlam Privatr  - Emmett Williams
Um4tfW.4  County ROW lJmSailbCounty  ROW

Urkncwn Unknown

At w nddm~~~~p4troa May.  July tempsraturss
can exc44d  max. diurnal  flu:

I-U Swt. temosraures

lO.c?OS
10 4m4*

l-da

I
FM. strop bank  at “~4,

Mklim4.l
H i h

3 ph4s4  per to Sk4
unknown

AlluviaU~od  w potontld
Pawd  road to she

pa&b

B4quh4
R4quir44
Rsauirod

G-1. CTUlR
Un44t4nlned

7 Fred  Gray  - &I l cros I Mnnrh4h4  Springs 1

Fal Chinook

soa.-Do0

Mwmd
MhOdfOrrLbUWdlUld

Ud4Wlh44

!izE
mn4lii4to4lls

80-r
eorxro

rva

M4z4t4
M4d4mt4

3phup4w4rl44ko
unkncwn

Alkl~ms prr p4tontid
PH4d  md  t4 4&o

w44lNs

01. CTUIR
Urd4*~iMd

Low

At 0, ma limit of lJptr4.m
Ustrbulbn

Sorha Chinook Fd Chlnook Swina  Chinook
I I

Scmo. WI rim supply
My-&# hiih t4mfn

Mm id4mtW
Nomi44nUfM

80 (spprm  112  fP)
Typk&y  n&zh  ok4

n/a

AM.15.Q&815

Yhlm.l
Mhdfcmsl.do.dM

ul44t4mlhwJ

p&

Lw44lvsdl44b

80 -4s
a0 .oros

n/a

Flat
Modem4
Modem4

3gh.s4pcw4rto4lt4
urJlnom

AU~viaVsoms  gw  pommW
P4wd road  to 4ltr

nmst44

Low. sprhg  w4t4r
Tamp.  6u -

kopa
Nom kirntili4d
Nun id4mii*d

o-11 chdurklgp4rkd
R4p4rt4d  - mr4kt4nt

lxbasmlins4
un&*mlhd
undsl4nnlns4
PW
Mod4rar

Trudwd  fmm yb MI* Dun

Low,  I@ng w4t4r
Tamp. du.  n44d4d

Nom li4ntHb4Nom bmlfb4
a-11 4f4duringp4rkd
lbpmod  ” cNni4t4nt

und4t4rmimd
un44amllmd
ul-d4*mllnd

pw-4
M4d4rae

Trudd from k44 MI* Dan

Flas  M44p brnk  ld  spring
Minimal

Moderills
3 pheso  p4wor to sils

urkmwn
smd-swgoo4  Qrowl4wm4r

rcdlO4it4
Dcasbb

ROCJUk44 kqulred
R4quk44 R4qulr44
R4cuir44 R4auirs4

G-1. CTUIR un&*rnimd undobrmlnd
un4414mlhs4 und4t4rmin4d und4t4rmin4d

Low Low LOW

Privsdo - Fnd Gny C6y 01 Hwmiston Cky d H4rmhron
Pt’k04  - Frsd Gr4y CHy  of l-brmirton City ol Hsrmiston

unknown-willing  srlbr unkmwn uriulown

May - July temporPturo4 Concern  w/ domestic  waJsr Conwm  w/4ornostb  wLld4r
on exceed mm. dlwnrl  flux rupply, facility 4isch4rg4 supply. fedlly  4isol?argn

J



TABLE 27 (3 of 3)

ADULT  HOLDING  SCREENING  CRITERIA

Three  Mllr Dam

Fall Chinook Smina Chinook
I

EXbtii
I

ExlsunQExbtha ExisunQ

I
Max. twnpamurer  too
hiih dwinp May - Jul



TABLE  28 (1 of 3)

lNCUl3ATION  AND FRY REARING  SCREENING  CRITERIA

I Corporation - N. 6 S. Fork  Supply I Emmrtt Wllllamr I Fd Gray  - SO aorw I

CRllYERlON Fall Chinook Swim  Chinook
I. WATER ouAl.lTv I I

1 .  D i i u  poontlsl
2. Walsr lwlpmlurl
3. Gmwd mhwab

Some. akh  flm sup& .Som*,  with  rtvw supply
Qood dtin9  period baq.tabb  during  pwiod
-a* Aaeplsbb

Non. ldsntliied None  hientitled
Now Identtiiad t&n identified

Fall  Chinook Swim Chlnook FaW  Chinook Wina Chinook

. .

L

- . . -. . . - - -.

““,sn”-m,,,
6. AvlW*Hlty

- --
V .  -TAl CONCERNS

7. -MY
9. Itis stnJdufs
9. Plgdin  Row

17. wetlw?& lothor lha  rbarial  xi-let

10. Bypass rueh (bn9th and bcabn)
11. Pumpsd  Versus  9&iy  source

13. Rhmr  mUs
14. Spawning c#atrbulbn (naurd  run)
15. Attr&%bn  p%rwl&

I”. 18 PEmlonaFusF
I

42-277 npcb&xfnp  prbd  42-241 avt~~&&tMn9  prrtod  B-370 a~&&?l”o  prbd  4b-297 ~9 c4s  during  perbd

15.  u

Good

AMI.Fob

59-370 np&&lnt~  pukd

I

49-2S7  ~vgcisd&rht~  period

OdlS-Mu

Good, 1500 It uptnun

F0b

Good, 1500 ft. uprtream

c&15-Mar I

Gocd.5ooncpku

AM-FOb

Good.  500 ft. upWsr

Mlrdmd

Gcad.  ti i+r.rn boundsry

MinrnaJ

Good.  ti *ream  boundry
15OOltW/9raVlty

Mlnlmd

15Wftw/gravlty

Mhhd

Qood.burylnrwd

Mhfmal

Qood,burylnromi

Mhnwl

mod. bury h pwlun Qood,  bury h paturs
150Oltw/pravky 1500ftwI~avlty
Or&y or - Gmvity or pimp

Lppm. E@;  n onvkv A@wcul.  m&it gnvny
cppox%hYwgn*

&w-. gz; i lwm

l-WI Hbh IMh Hbh bdsrma Modsnu

99
Donotcalrrlnllyruehsn* s+mwn  Ls sit* Nsu llmil  ofe$rtnm  dii. T~bd&aoh  SRI Nsu htn  d~rum  dbl. T+&y%oh Me

nh Illa rda l-da rda n/a
I

vss.  5.e MI avdlrbk Vu. 5.8 -I Mnlbb
25. B&s for ssdlmetibn ponds 5.9 w 58 *es

n/a

Nsttonrl  brest
undetermined

Natbnal  forwl
uncbtormind undetermined

G-l .  CTUIR
undrtorminod

ModsraPe
Moderate

3phwspwsrtosits

Q-l .  CTUIA
undetermined

40. Fbodlwuard
Xl PROPERlV  OWNERSHIP

- 41. Feilityaitr
42. Pbelln  ROW #md Inlake  struMur6

Low

U.S. Forest Servkn
U.S. Forest Servkx

Low

U.S. Forsst  Bswlw
U.S. Forest Service

LW Low LOW Low

Prtvcllr  . Emmm Williams Private -Emmett Williams Prlva*  -Fred Gray Prlvms - Fred Gray
Urn&b  County ROW UmatiUa  Coumy  ROW P&am _ Fred  Gray Privsle - Fred Gray

I Urknown I unknown I Urknmvn I UnklWWn 1 u n k n o w n - w i l l i n g  selbr 1 unknown-wlllinp  seller
) May require disinb~bn  ) May requlro  disinfection ) M a y  require  dlsinfeabn  ) May require diiinfecfion

May require  disinteubn May require  dbinledion Al or new limil of upstream AugOd  tempsmturw At or near IimH of upstream Aug-Od  temperatures
distrbutbn can exceed max. diurnal flux dbtribution can exceed max. diurnal flux

Hi Oct. temoeratures HI Oct. temperatures



cmwtiot4
I. WATER OUAUTV

1. D!s4cre potentid
2. Water bmperatun
3. GensrPl  minorab
4. Dthw pollutanls  (phosphate, oil 6 grease)
5. cnhlte  risks

Bomb,  w rkw suwby
act  hbh at max. darkaM

Nom kbmlli
Nom idrntlfbd

7. Depend&iUty
9. Imdw structure
9. Pipelirm  ROW

10. &MU react (bn@h  and babn)
11. Pumped vwws  pcavky sowoe

14. Spmning  dlrbbutbn  (naurd  run)
15. Attrwtioll  Potlmlsl

IV. 18. mm00  OF USE

v ~CoNcERwS
* 17. Wetlnd,  (othw  than  rpubn  zone)

19. TwmtW  wifdlYo  and Miws
19. Thru*nHwtdngmd  apodoe
20. Wmw  qudty  hpa at fawn&y
21. Communky m
22. Swn~bsth~uo

c t15-Mu

H
* 24. Sprr  for r&zewrpI  pond

25. splcs for wdimentslbn  ponds
lO+msm
lO+ Ern

lva

29. Contouring and  dklng (Rood armml)
29. Pipeline ard Intake structure
30. Public  S.Nk%a
31. costs of &cquiring  rile
32. .%llffiroundwater
33. rkwss

Ft@
Moderam i
MOdWst.

3 phsu 118  mib sray
u*mwn

Alluvbusom  gw potemfd
owed.  dkt to site

coulble

35. Imake struatum  and  water supply Rqoked
39. Pipeline Rquked
37. RacrwavWwnds

x. pEwmNa
39. Land  Usa
39. ShorelInes  Dw&utiin
40. Fbod hazard
XI

’ 41. Faeillty  rke
42. Pi@kw  ROW Md ht&b slrudure

Not detumlned
widetermhod

LOW

Prlvm.
PdVti*

ur&nown
May require didnfedbn

AtOr~~llmitOfuptMm
distrbutbn

HI Oct. temperatures

TABLE 28 (2 of 3)

INCUBATION  AND FRY REARING  SCREENING  CRITERIA

Thorn Holbw T
Fall Chinook Smwfna  ChInook

Some, w/ rlwr  supply
AugOd  too high

-W’b
None  idenUf!md
kms kfentified

Aua-Feb

Mhhld
Pastues  with  trws

Ulld.t.MMd

~~~
Ndbb*

caved. dirt to sltnr

lO+MS
10+aoms

FL Mosey  fbl
Mobrae MinImal
Modwma Undetermined

3 phase 1 /B mY4 away 3-0 m ate
unknown Exbtina  fsCiliN

Ahdvt.omr  qu pommkd ,
caved. dirt  to sll.

wssbb

Requked
Required
Required

Not determined
undetermined

LOW

Existing  facility

PrIMtO Pdvme
PriV& PrlVslO

unknown Exbtim b&w
May require  damfscbon ‘hnay  nqufra  dsinbdbn

HI AqDcl  t.mpralum notonmaMdwmeldriw
I or mar  limit of downstream HI 013 trmps.

distribution

Minthorn

Fall  Chinook

Some,  WI rhu  supply
od hbh at MX. bskabl~

-0
Nom idwttfiid
NOM IdwMbd

55. ml  skb-dlanwl
n T~pk&y  Fueh  ths site

Lknmd
Lfmmd

fVa

Slrrlna  Chinook

Nanl  kimilbd
Nom ldenWied

AM-FOb

Beawr ponds m skr
Woodad,r@rbnwba

undolumhul

z$!gz
Wbbb

gravd  rod elf IWnw

Uml*d
Umlted

Mostly flap
Mlnfma

3QhM  at SW
Exhthg  fadlily

4lbvlabWme gw pdrmid
pmd  mad  df  Nahwav

Possbb

Ftqukod
Rqulred
Fbauirvd

Exiiling fadlity
undetermined

LOW

Privam
Prhmte

Exbtlna bsso
bay rqum  dminfoctmn
1 on mein  ahmml  of rive
HI Aug-Oct tompermurw

Mlnn*haha  Spring*



TABLE  28 (3 of 3)

INCUBATION  AND F’RY REARING  SCREENING  CRITERIA

I Cottonwood Bond

Sodm Chlnook

Low with groundwater
Undotwmlnd,  rep.  mid-K,

lJlld*MllhOd
Non klwtlfiid
Non identitiid

24. Sprafor  rw~yrlmds
25. Spwafor  wdlmsntabn  ponds
26. sPwsfwtraPPfm I lwa I lva

HI. WEWORK CWT3
27. Ta~~nrmhv Rddhlv  flat Reladlwtv sat
28. C&&g-and  dking  (flood  cantml)
29. Piplh  and lnt&r  structure
30. Pubtb.5wvicn
31. costs of pcquking sns
32. Souwl3f~~nter
33. kwss

WI. 94. PUBLIC EWCATlON/ACCES3
l x .  sEcuwlv

35. Irnatw  struclws  and  watw supply
35. Pwin
37. RKwwsbonds

x PERwnNo
38. Lsnd Uo
39. Shomliw~  Odqrwtbn
40. Flood  hazard

-PROPERTYxl.
41. Fscltity  sit.
42. Pplin  Row ad lntdm  ltrwuR
43. The to awuh  site
wXH.



TABLE 29 (1 of 2)

SATELLITE  IEARING SCRBENING  CRITERIA

CMTEAtOtl 1 FlllChbodt  1 Swing ChInook
1 WATEA OUAUTV I

Jan-M&v15  I Flb*M4vl5
V, bl#WNMEMTAl  CONCERN8 I I

36.tmdlb4
39. Shonwns  Dwlona!bn

Emmett  Wlllkmt Minlhorn

mrsbb
grawl  road a hiohway

I mwlblo

Requited Asq&d
Rquirsd Fbquired
RwuiNd Fbaulld

01,  CTUIA EKbtltgfadlny
Undetmtincd lMlbfi?lnPd

low low

rlvalr  . Emmet  Wllmr Pdvh
UmdHaCwQ  ROW PM

Unknown
hay rqulrt  drJmllsabn

bbting bass
My myin dMdlon

not on msin  &Mel  d ttw

i

no



TABLE 29 (2 of 2)

SAmlTE REXRING SCREENING  CFUTERIA

I Mnnmhdu  Spdngr I Cottonwood Bond Moaohattt  Croak  at Bonifrr Springr 1

Non ldentitbd
tiun identnbd

Undotrmthmd. rep.  mid5a
UdNWlMNd
NOM ldetibd
Norm  IdHllbd

r.gbnnwRMll-13

d dklng (flood oontml)
29. Pipolin  and  htdw  struD(uro
30. ulllitbm

l-

SC

*lJ

Bmtna Chbmok Fall  Chinook Bwln~  Chlnook
I I

Low wmh  gmm&*r
IndWrmlnd.  tap.  mid-50s

undotomthd WY-
mnki0mm.d MI-W ldmtlfbd
Non id0ntm.d Adjaarr  to RR Row

region now RM 11-13
PWS&tlrttlKXLWdWd

“ll

Potential but would
require klvootJgaliofw



TABLE  30 (1 of 5)

EXTENDED REARING/ACCLIMATION  SCREENING  CRITERIA

1 Meacham  Crook a Cmp Creek 1 Meachun  Crook  at Bonifor  Sprtngb I Corpomtbn  - N. 6 S. Fork Supply 1
CRTERlON Fall Chinook S~ftm Chinook Fall Chinook

1. ATER OUALITY I I I
1. Dbssu  potentbl
2. war *nlpsrslura
3. Gend  minwab
; acn,poots  (phoaphato,  Oil h grea3ar)

Pale”t!al  w/ hr supply
Pm- ok

Lhldst.mirwd
None khnUbd

Adjawm 1D  RR ROW

U”dbt9”lll”ed
kms kbntitbd

Adjaowd to RR ROW

Pmt&ty ur*pt&b
Mans  i&Mid

Adjsmt  ta RR ROW

Smina  Chlmok hY Chinook

!sornr. wilh rhr upply
-ytlflod

NO”S  ldo”tHbd
NO”. Bsntttiid

It. WAtER  ouAwnT*
6. AvaHebwny Flaw  d& nqulred flow dstp required
7. DWmY Flow  Ma rquhcd Raw dwls  required -x. 2 Em w”or
8. lntdcs  struaun lAwtab*,  poor grads camml UrwtatAe,  pow grade control Cm&  kdm mavennrtt
9. Plpwns  Row Under RR ROW under RR Row Good,prmdsrRR

10. Bypau  resoh  (len#h  and  btib”)
t 1. Pumpsd  mur gravity sourca

Appox.  4Gi4  lt. Appmx. 4001 ft. u”dslwlnhd
Pump from st&As paA

Ranp’7Tkible  Pod
PumprussCrnk

tuoll Hidl

13. Rbsr mlb
14. Spawhy  dhtrburbn  (n&red  run)

11 (Muam  Crsek)
Donotmwhthlrrks

11 (Msaehun C r e e k )  1 2.5&yumC%e$’
Few-n  at and &eve  rllr

15. Attraaion  rnt.rNi~ tva rva lva
IV. 16. #moo  OF UIY I

Croak b&bad  mavsment
Gad  pms  UmJw  RR

undetmlnd
PU”tplfuWCmk

Hhh

v .  EN-TALC-S
I Ibr-MVl5 I - 1 I Apr-NV15 I MU-MN15 I ADI-Mwv15

17. wetIm&  (othsr thm rbculan  zone) I Mlnimd I Mhimal I Bo”lfusorhm  I bnhsulms  I Mhhw
19.1.rrntti~wiknr  Md i&Ham

I
cant forswgrwtmd

I
conit  brs~ressIs”d

I
conlfstou  for&.  l+waand

19. lhdshmllnsd U”dsts”ttln.d U~““ir*d I I

27. mwaph~
29. Ca”laur!ftg  md dklng (fbod  a&ml)
29. PipMns  and  inuu stnldum
M. lJlMtbs
31. costs of acquiring site
32. saHamoumwater

Rsquhd
Rqulmd

UdUlW”
Undeteminsd

Required
y:d

a u d

UtthWl
U”dOtMttlned

;LOrr L o wLow
Xl. PROPERTY OWNERSHIP

L a w L o w

41. FscilHy  sls Pdti. PrhwtS Prlvato U.S. Fonsl  SIrvia
42. PtpeYn  ROW md htakv  ltrudure PriVidO Pr/yple E PrtV& U.S. Fomsl Servia

Unknown LM”aw”
-kzy  need dwinfad  w. meek

chs madl sltr May mquh dbinlec4bn
Eqxmsbn may rquim

Swina  ChInook

scfns.  with  rtw srpply
Good  Wina  Dorbd

Aaqt&b
Non ids”tifmd
Non Lumtlfbd

Rsbttvsly  flat 4 wes
Minimd
W

Poww at Sk. tyP9 unknown
UI-WWW”

AOuvbU  tw DoteRial  low
grtA  &d t0  atO

porrbb

Required
Required
Reauirbd

U.S.  !=ansl servic4
U.S. Forest Servicw

Unknown

May mquin  dhinf&”



TABLE  30 (2 of 6)

ExTJmDED REARING/ACCLIMATION SCREENING  CRITERIA

r T T 1Emmbtt  Wllllrms Thorn lkdlow
L

a

FallChkwok

Soms.  WI rhwr  s&y

p-s=mp daa
No”. wsnlifibd
Nons  ld.“tnbd

Sprlna Chinook

Sonu.w/rhws~

P-&=-a
mns id4”lHbd
No”.  id.“lifii

Fall Chinook

sonw.  WI rivr  supp)y
‘mbably  c&.nbsd  t.mp da

t40ft~  idbmiibd
Nons  idsmilbd

S@w Chinook

Sm., WI rivbr  srpply
‘mbably ok.n..d  tamp da

l’i~~d
Nor-w  idwttifbd

Swing Chino&

Sam*.  WI dm supply
P&&y  0c.tw.d  tsmp  da

Amplbb
Nons  ki.“lHbd
mrw idwuflbd

CMTERION
L WATEROUAUN

1. Db.u  potsntial
2. W&r hnprtiun
3. Gannl minsmb
; ~*poOwlls  (phaphstr,  oil 6 9wm.)

ILwRmmmmN
6. A+mli&iiity
7. D.p.&Hlly
0. lmdts  stNuun
9. Pipwns  Ftow

10. + ruch  (l.n@h and iocQbn)
11. Fwnp.dv.muspnv6y&wc.

370+ avg  $d;rirq  pwioc

Good, 500 ft. uprhw
Good, bury In mad

*ppol  ghk ii wvnv

450+ my us duhg priot
Goad

NW Ymk  ol”&mm  dbt
rVa

Au-uav15

Mini&
Mtwdbrrt,usu.d!aKi

Ulld.*~ind

SE
mwdmbdmsih

80 aaos (qpox.  1R fiat’
eOw..(~x.1R1M)

spun  &ov.m~ bbkw  sil
rva

Mhimai

mv.ddbsm.
80 u2r.s  (qpox.  lrz vat)
00 -s (appOX.  112 f&t)

72
lr.  bwsr iiml al bpm’dng  dlrr

nla

Mu-MN15

MinimsI
Pasturss WIVI WY6

lAvhtwni”sd

~~
lVrolbM

mnd.urttosit.

la+u?oS
lo+uY.S

nla

- 1

Mhklld
Mix.d for.&  - bnd

Und.t.~hd

k$gi
WlbW

mvbdmdmsit*

10-s
10acr.s

14. S+awtirq dbH$bn  (ndtmd  run)
15. Altrwtio”  mh

IV. 16. PERODOF  USE

II P

17. W*Uut&  (othsr thu,  r@wlm  zonr)
16. Turs.trW  wYdlU.  ard h&I.@
19. Thrutsn.cL’.rtdat9sr.d  sp.d..
2 E;pwbz  of f=w

22: SanWAbsthbtkz

* 24.spsa.harmawayslp
25. Sprr  far s.dl”t.“tdb”  ponds

27. T-Y
29. Canbuing  urd  dking  (tlood oxUrol)
2x$ PJpmp&y  acd blww  struuur.

31. costs of aqulrlng  sns
32. SoibrUroundwatbr
33. Aawss

35. I- strwturs  and water supply
38. Pipsiin

w.Lmdlb.
&Q.  Shodhodsipnatbn

XL PROPERTY  OwNERsnIP
41. FeAty  sk.

Pmh4nrrkhtm.s

MCZdS
MOdSfat.

3phupowrmshlr
Wtit”CW”

AikNbusa”s  gw  pot.“tiel
Pw.d  rod  to sit.

umsibb

G-1. CTUIR
U&.t.rltlind

Low

P&at.-Fr.dGray
P&at.  - Frsd Gray

wJc”awwiiu”a  s4n.r

41 or nar limil ot uplrrwr
distrbutb”

F M
M&r&
Madsrm*

3pha..powutoslt.
Unk”OW”

AHuviaUsam  gw pot.nliai
Paved road to ric.

Dossbb

Required
Required
F&wir.d

G-1. CTUlR
U”d.t.““in.d

Low

Prlvaa.  - Fnd Gray
Privats . Fnd Gray

unknown-wiliinp  reibr

Fk
Modsrd.
MOd.WS

dphnst  mmH*way
ulkmwm

A m -  .p pot.mbl
Dwad,  din  to SW

wubb

ClUlR
Undstsrmind

Low

Prknt.
Rbab
tnk”ow”

At or nssr Ymk  of ipstrbam
dbtritxrtion

Fi&. steep t&t at rivw
Ml”i”tal

Hbh
3 phb paver to sk.

u”k”aw”
AlluviallQood  g# pol.mial

Paved mad to she
tmsbb

Required
Required
Required

Gl.  CTUIR
lJnd.t.rmind

LOW

Privatr  - Emmrtt  Willifims
Umatilb  Caumy ROW
Unkmm-willina  .&br

Fbt,.t..pwadV.r
Ml”im.l  ;
hlh

3 phmb par to sko
urknown

Aiiuvi~goad  gw  pu.mw
Paved  rosd  to *it.

po&S

R.quir.d
Rquir.d
FWUiWd

G-1. CTUIR
u”d.t.“lti”sd

Low

Prlva..  Emm.tt  Williams
Umailla  County ROW
UnknowwwilHm sdbr

Mod.rm.
3 ph.ss  im mile  way

Urk”OW”
Mwiausoms  gw  pa.“ud

mvbd. dirt to sit.
ombb

Roqu1r.d
R.qu1r.d
Fbauirbd

CTUIR
u”drt.““i”.d

PItfat.
PrlV&

Unk”OWll

U or rwpT  limk  of uptr*arr
dbtrbutbn



TABLE 30 (3 of 6)

EXTENDED REARING/ACCLIMATION SCREENING  CRITERIA

T -r Micmbncaykm Bfidgo
Fall  Chinook Sprlrm  Chinook

I

Minthorn

CMTEFllON
I. WATER OUAUN

1. Dbbar potbnna
2. Watbr tbmpmtun
3. &nor&  minenb
:.  cR&;b~~smm  (phosphmo,  oil 6 prome)

Rwx7mamm
6. AvauaHny
7. l)qmd&ility
Q. Intaw nluwilb
0. Plplin  Row

10. flypass red (bngth and  bcabn)
11. PumpedvarWsgWkyrourca

14. Spavnlng  dbtrbutbn  (neural  run)
15. Attr* Irotenti~

iv. 15. PEMOOOFUSE

25. Conkwring  and  dking (flcmd  control)
2% PlpRm  and  htak* mrudum
30. unntlr
g.  cc~c~~~rsr’

33: kwbbe
vQl34PUBUC
Ii ‘SECURITY

35. lnukr  strudum  and water supply
38. Plpelln#

36. Land Lb@
38. Sfmr~llnr  Dba@atbn
40. Flood hazad

Xl PROPERTY  OWNERSHP
’ 41. F~fHtysi10

42. Pip&@ ROW Wld  intdw  strudure

Fall Chlnook Swina  Chlmd
Somb.  w/ rlvw sup&

Vdxblv okneed  tomg da,-AocbfXebb
Non idmtlfbdNon ldmtmbd

Fall Chlnwk

Somb,w/dvwsufqiy Some. WI river ripply
%-0twk4y  ok.nnd  twnp  dmt Probably  ok.ned  trmp  da1

kcqtabb
Nom kbntitied Nom  identifiid
Nom ldbntlfbd Nmm  Identified

Nom kbntffbd
Nom fdW#bd

Nwd tbw improwrwm
Good

Exbtfng
l-da
rva

pump.  oxbtlno

370+  avp dr duing  p~kx.4
Good

Pump. lo,  fW &low  fbar
on rn.
Minor

67.5 67.5
Ir. spar If& rpmb dht N. lower Ymit  spwning dfd

M n/a

I - 1

Mlrdmd Mhknal

Mu-MN15

BWNW  pmh a rnb
Wood&,  rfYrlM  uu

lJndmwmkwd

Mu-Mav15

MhhUl
Raldbntfd,  fbkb

LhdbtumM
Wll9~

Mkmr to modbrab
Minor ID modbra*150hdfmwdmaU

Llmned.  llpcuox.  0.75 MS
Llmhd

l-da

MmtIy  ffa
Minimal

High
3Qhw  Cn Silb

UnknOWl
Grawl~w  gw potbrhl

15ofloffDW.droad
-.a&

Mlr?!!W
Minor-Mcdbmm u her-Modbmb

mwd.  dk to silo mved.  dirt  to rite

2-3 M 2.3 aam
2-3 - 2.3 MI

nh n/a

FM Fbf
Moderato  ; Modwab
MOdWPcb Moderae
JPh- 3ph-4
urkmwn UllklWWll

AJluv&Uwmb  aw wtbntial Allti&omr  w wtent!aJ

Umhed
Urnhod

r-VP

Many na
Minimal

Undetermined
3Qhaw  al Sitb
Exbtinp fPdlky

4lkJvl~rnb  gw potbnild
arawl mad 04 Nphwav

P.mbblb

Required
Requiibd
Rwuked

ti on main ohanml  of rlvbr

Undetwmlnvd
3-b  a bk
ExlBtlr&lfY;!Aity ‘Lfnkmwn

GrawMow  gw pomntial
l5Ofloffmwdroad

rmorbb
mwd.  dti  tdrlo 1 paved.  dlnto’rke

DowbIb I wsabb
I

Required
Required I

Rqulnd Required
Rqulnd Required
RUlUhWd Reaulred

Not dbtbnnbbd Not determined
UlKb@fllllWd Ul-Kfete~iMd

L O W LOW

PrM* PrkrPI.
PIbar Private

urknown unknown

U of nar llmk  of uptrevn  At or near  lhnh  ot downstroM
dbtrk&bn dbt&wtion

Mav ma&e disinfection Mav reaulrb  diiinfeaion

Rb@Wd
Required

FWdbntial
Undmwmlnbd

Rbsldsnlid
Undbtormhbd

Limited v

PM0
Private

Unknown

Lbnited  sF.ma

May require diiinfecxion



cmwtKm
I VmmmmlJN
* 1 .  Diuw pomntld

2. Waw *mprraur*
3. Gmwd  mlnr&s
4. Clthr  polltints  (phosphate.  oil h grease)
5.uhn.lislu

IL-
6. Avdlhllhy
7. -w
8. lrlwu  struaun
0. Plpnrw  Row

10. m muh (bn@h  ud  bcaiin)

m

V -CfJNCEfW9
* 17.Wenm&(otlwthMrpuimzw)

15. Twdrw rldllr  md m
10. Thrumtim4mgwed  rpdr
20. War SrJlty  @a8 of fadMy
21. Cornmunlty  knpua
22. SanWAnUwio

24. Spw fof -ayV ponds
25. Spw  for udimmtabn  ponds

25. ContowIng  md dkirq (tlood  control)
20. PlpYn  and  Intie struaure
30. uunnn

33. Aaxsa
P. .
UL-

35. It-We mNdur9  ucl  wawr  supply
36. Plpnm
3 7 .  Ram wh!utdD

x. PEREflNs
36.Lmd~
3% Shomlm  Dwlgmtbn
40. Flood  fwud

Xl PROPERTY  OVi?i-@tMP
’ 4t.Fa%tyslt,

42. PIpdIm ROW md lntakr  stu-4~1~

TABLE 30 (4 of 6)

EXTENDED REARING/ACCLIMATION SCREFWING  ClUTERJA

ODF&W Bamhrtl

MM
3Pl-9
udmown

AlMdflw  (Ev potetnlal
mwd.  dkt b ske

twnlkh

M!nbml I MInImA
Modwatr HI*
3ph-
unknown

Abailow  gw p0tentb.l
caved. dirt  to she

pasbb

Notdotumhed fbt  dbtennind
lhld@Wmlnd IJ-lmd

Lo*r LOW

Mav mauire dklnfbdbn

Prlvat.
Private. on rite

ODF6W may amulrs

Sebw  Imk of
dowmtrwm spewllng

Mav rewire dislnfktion May require  dblnfbabn

!brlna  ChImok

43.25

lOacres
lOacr.8

n/a

MELI
Hbh

3 phu a rim
UnknOm

AhNwlow  gw potMtia
mwd.  dirt to rb

Dowble

Not d+twrnhwd
lhds4ermhed

Low

Privam
Prlvae. on sia
undrAermlned

Belaw  Wmft of
dowmtream  apawning

May rewire disinfieaion Mw mauke dislnliion

Swlna  Chlnook

Some.  WI dwr supply
Amdrb*
hptabb

Non idmttfbd
Non  ktdfbd

Mr.Mw15

undmrrmlnbd. lwge
V”

Flat
Mllllmti

Moderate, no Intake
3 phare a dtr

unknown
AJluvbubw 01 wmntw

mwd. w&i to ske
porsbb

Rwulrod

Not  dhrmlnrd
undotemlhed

LOW

PdV&
Prfvn*.  on sltl
Undetermined

Mow limit of
ckwmtmam  spawning

May nqulre  dlsintiecfion

1



CRITERIGN
I. WATER  OUAUN

1. Dlw~ potentiPl
2. Wamr temprmtum
3. Genral  miner&
4. Cther pollutants (phosphate.  oil b grease)
5. olmne risks

Il.-
6. AvdIdMy
7. DgndaMllty
6. InWtr  drULture
9. PIpolIn  Row

10. Bypass  reach  (length and be&n)
11. Pumped versu*  gravlly  sourm

14. Spinning  dhtrbutbn  (naurd  run)
15. Attraction  pc~tentlal

IV. 16. PEMOD  OF USE

V. ENHRGNYMTAL  C O N C E R N S
17. Wdmda (othw thm r@ulan zone)
18. Termatria! wlldiii~  and h&&b
10. fhrulenrdbnd~md  rp&s
20. Watw  quality knpwm  of fdlky
21. CammunRy  hpam
22. SoanWAwthoUo

24. ~fornrmayA/pondr
25. Space  for redimentabn  ponds

27. Twwaphy
28. Cortmwing and dkl”g  (ffood  control)
29. Pipefin  and  l”t8JW  struduro
30. Ptib services

TABLE 30 (6 of 5)

EXTENDED REARING/ACCLIMATION SCREENING  CRITERIA

Echo  Meadowa

MlnlmJ Mhhlbl
c&d.  tm. bum  ground Ddd. mar. bwr  gmund

UltdD*lllllr*d UnkcOmlM

ved.  aravrl *I site

Mlnlmd  ‘r
I

Mhlhld
Moderate. mkt. IrWa Moderate. exist. intake

Required
Rquked
Rbaulmd Rmauimd

Undetermined

Avdlablky  d water right

May naulro  dislnfedbn

Undetenhod
AVSI‘lability of waer  right

Bebw knit  of
dowmtmam  spavning

Mav rqufre  disinfection

Mfnnohaha  !3pf’lng1

FaY  Chlnook

Low. ap+fna  waer

Nom lktlfiid
NWW  ldW&ibd

&wox. 2+ acws
/qrox.  2+ acr.s

NS

Flat.  st~~,~~at  svhg

MOdWU.
3phupowor*,srte

lmknown
sand-slugood  gmundwaer

rDul to rite
cwdbb

tmdatwnhed
Ur&Wmined

Lo*,

Chy  of knnbtan
City of Hermbton

tmknown

Conmm  W domestic  water
supply.  fadlky  discharge

lbstmm  dlwrsbns

$n

I s

I

s

C

Botina Chinook

Low,  spring  water
Temp. daa  needed
-*

m m  ldumfled
m m  ldmnfld

8-11 drdurlngprbd
bpmd .s mnhtem

u”detWnlmd
UlbhtWttllWd
kmdatrrminod

pum
Moderae

lad from ?hrw Mlb Da
NS

Mr-Mavl5

Appox. 2+ wzrer
Approx.  2+ wxa

Cby  of Hormiston
Cltv of Henniston

oncm  WI domestic wnet
supply.  fadlity  dii

lbstream  diirsbm

Cottonwood  Bond

Fall Chinook Bodna  Chinook
I

Low with grovld*ater I L a  with  aroutisler
Undetarmhed. rep.  mid-508

Utinmined
lJndetum~~m~~~id-50s

Non. be”tifiid

I

m m  lduttlfbd
Nom  b%“tlfiid mm kmnbd

Undetormlned
tihmllnd

WY+

ngionmuRM  ii-13
PausfbffnottruWd

NS

Undetermined und@termkNd
Undmermhed und.tmn!fled

Low LOW

Undetormlned Undetennlrwd
Undetermined U”detHmined
Undatumlnea urt&tumined

Poientlal but  would Potential  but  would
rqdre hvostbgaims rquln  kmetlgatbnr



PROGRAM  DEVELOPMENT

One objective in identifying programs was to provide options that contained flexibility. Flexibility
could be provided by choosing sites that can accommodate more than one type of facility. For
example:

. Adult Capture - Capture of ChF would occur at the existing Three Mile Dam facility
under all options. Capture of ChS could also occur at Three Mile Dam and, in the
future, at an upstream site. The Emmett Williams and Fred Gray sites appeared to
offer the most flexibility in this regard.

Adult Holding, Rearing, and Satellite Rearing - It is most efficient to select sites for
these facilities that can accommodate all or most of the functions. This gives
maximum flexibility for future planning.

Direct Release, Extended Rearing/Acclimation - Many direct release sites are
available in the basin, and a number of these are already in use. For planning
purposes, we have assumed that direct release sites considered in conceptual design
should also be able to accommodate Extended Rearing/Acclimation functions.

Table 31 presents the proposed program for the Umatilla River that will be used during the
conceptual design phase of the project. It should be pointed out that although one program,
maximizing the use of one site (Emmett Williams), is identified, this does not preclude
development of one or more of the facilities at another site. Other sites, such as Corporation, Fred
Gray 80 acres, and (depending on the outcome of the NEOH program site analysis) out of basin
sites have the potential to allow development of one or more of the facility types.

Emmett Williams was identified as the site having the most favorable characteristics for adult
holding and satellite rearing and, depending on the outcome of planned groundwater
investigations, incubation and rearing. The potential to acquire this site also appears to be very
favorable.



ANdult Capture: ChF and ChS - Three Mile Dam

Adult Holding Altcmativcs:(listcd  from upstream to downstream  for ChS)
ChF Three Milt Dam

ChSKhF Corporation
Emmett Williams
Fred Gray
Russell Walker (S. Fork Walla Walla)

Ifrcubation Altcmativcs:
ChF Umatilla Hatchery
ChS corporation

Emmett Williams
Fred Gray
Russell  Walker (S. Fork Walla Walla)

Early Rearing Altcmatives:
ChF Umatilla Hatchcry
ChS Corporation

Emmett Williams
Fred Gray
Russell Walker (S. Fork Walla Walla)

F‘ull term (Satellite) Rearing Altcmativcs:
ChF not applicable
ChS Corpol-atiOll

Emmett Williams
Fred Gray
Russell Walker (S. Fork Walla Walla)

F?nal (Extendcd)Rearing/Acclimation  and/or Direct Release  Site Alternatives (b):
ChF 1. Echo Meadows (c,d)

2. Nolin (c,d)
3. Bamhart (c,d)
4. ODF&W (d,e)
5. Mission (d,e)
6. Cayuse  Bridge (d,c)

ChF/ChS 7. Thorn  Hollow (d.e,f,g)

ChS 8. Fred Gray (f,g)
9. Corporation (f.g)
10. Mcacham Creek  at Camp Creek  (f)

Notes:

TABLE 31

PROPOSED  UMATILLA BASIN PROGRAM

(a) In-basin  rearing  for Phase  2 planning purposes. Dependent on NEOH siting.
(b) These sites selected on the basis of accommodating both functions, giving more flexibility  to the program.
(c) Short term: Direct release of 1.44 million  ChF, nonevaluation  fish
(d) Long  term: Direct  release  with extended  rearing/acclimation
(e) Short term:  Direct release 3.24 million  ChF, 02 versus standard
(f) Short term:  Non-evaluation  ChS
(g) Short term: Direct release 1.44 million  ChS,  02 versus standard

110



LITERATURE  CITED

ADFBiG. 1983. Fish Culture Manual, Alaska Department of fish and Game, FRED Division,
June 1983.

CTUIR and ODF&W.  1990. Umatilla River Subbasin. Salmon and Steelhead Production Plan.
Columbia Basin System Planning. Prepared by the Confederated Tribes of the Umatilla Indian
Reservation and Oregon Department of Fish and Wildlife. September 1,199O. 166 p.

Draft Water Quality Status Assessment Report, 305b Report, Department of Environmental
Quality, 1990.

Liao, P. B. and R. D. Mayo. 1974. Intensified fish culture combining water reconditioning with
pollution abatement. Aquaculture, 3:61-8X

Meade, J.W. 1985. Allowable ammonia for fish culture. Prog. Fish-Cult., 47:135-145.

Piper, R. G., I. B. McElwain,  L. E. Orme, J. P. McCraren,  L. R. Fowler, and J. R. Leonard
1982. Fish Hatchery Management, US Fish and Wildlife Service, Washington, D. C.

Schroeder, S. 1989. Letter from Steve Schroeder, Washington Department of Fisheries, July 11,
1989.

SECL. 1983. Summary of Water Quality for Salmonid Hatcheries. Sigma Environment Consultant
Limited. Report to Department of Fisheries and Oceans, Vancouver, British Columbia.

Senn, H. J. Mack, and L. Rothfus. 1984. Compendium of low-cost Pacific Salmon and
steelhead trout production facilities and practices in the Pacific Northwest, Fish Management
Consultants, Olympia, Washington.

Shepherd, B. G. 1984. The biological design process used in the development of federal
government facilities during phase I of the Sahnonid Enhancement Program. Canadian Technical
Report of Fisheries and Aquatic Sciences No. 1275, Salmonid Enhancement Program,
Department of Fiisheries and Oceans, Vancouver, BC, Canada.

statistical summaries of Streamflow Data in Oregon, Volume 1. Eastern Oregon, U.S. Geological
Survey, Open-File Report 84-454, 1984.

Umatilla Basin Report, State of Oregon, Department of Water Resources, August, 1988.

Water Resources Data for Oregon, U.S. Geological Survey, Water years 1985-1989.

Water Resources Data for the Umatilla Indian Reservation, U.S. Geological Survey Open-File
Report 88-327.

Water Well Reports, State of Oregon. Department of Water Resources.

Willoughby, H. 1968. A method
Prog. Fish-Cult., 30:173--174.

for calculating carrying capacity of hatchery troughs and ponds.

111



APPENDIXA

SITE DATA SHEE!lS
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N&Fork b&a&am-k

A-2



EJVERBASIN
SITENAME
SlTE LOCATION

EOdACU!SB~OJlS

RiverM.iIe
USGS 1:100#66QuadHef.
USGS 7.5’ Quad Ed.
section 34and35
0WNERSHT.P
OwneN-
ContactName
ckldactphople
zoning
LnndUse/J-on

DATE(S) VISITED 1/23/91
Umatilla, Meacham Creek drainage
Meacham Creek above N. Fork Meacham confluence

Umatilla
Off County Road 966 on the south side just east of RR
crossing of road at Gibbon, 16 miles up RR ROW to
confluence of N. Fork Meacham Creek and mainstem, RR
ROW fords Meacham Creek at this location.
Mile 15 on Meacham Creek
Pendleton
Duncan, OR
TOWZlSbip TlN R36E

Private, unknown
Don Sampson, CTUIR
(503) 276409

Eroldonpotmltial
Floodpotentjalandhistcxly
IQMreamlanduee
Waterright
WATER SUPPLY
Gravi~supplyevaIuation Possible using upstream intake, but no visible stable

channel for intake, extreme bedload movement. Difficult to
develop permanent intake site.
No known wells in area.Gmundwaterevahti

ENVIRONMENTAL CEIARACTERIST.ICS/CONSTRAINTS
Adjacentstreamhabitat Mainstem  Meacham Creek flows underground during low

flow stages. Very high bedload movement. No stable pools
visible.

-~usfIsh Present above site

ii!!z%Y*-
Coniferous forest with grassland, steep hillside
Old stream channels forming wet, small ponded areas,
beaver activity, RR cut off old stream meander on west side
of tracks.

Pelnlitting  c!4msiderations

16 miles from county road 900, on gravel RR ROW.
Powerlines along RR ROW
undetermined, no specific site located within this general
area.
Heavy river rocks, former stream channel and gravel bars
minimal soil, large river rocks
High
High, old stream side channels throughout reach
Forested, logging
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MeachamCreekatCampW
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DATE(S) VISITED
IUVERBASIN
SITENAME
SITE LOCATION
-tv
RoadAocess~ons

RiverMill
USGS 1:la&ooo QuadR&
USGS 7.5’ Quad Ref.
- 8and9
OWNERSHIP
OwnerName
contact  Name
- P h o n e
zoning
LandUse/Jurisdiction

l/23/91
Umatilla, Meacham Creek drainage
Meacham Creek at Camp Creek

Umatilla
Cff County Road 900 on the south side just east of RR
crossing of road at Gibbon, 11 miles up RR ROW to Camp
Creek, at RR ROW bridge over Meacham Creek, site located
immediately south and west of bridge.
Mile 11 on Meacham Creek
Pendleton, OR
Duncan, OR
TOWDShip TlN R36E

Private, unknown
Don Sampson, CTUIR
(503) 2764109

GENERAL CHARACI‘RIUSTICS
Proximi~toroold 11 miles from county road 900, on gravel RR ROW. Access

to site requires crossing 2 major bridges over Meacham
Creek and 3 bridges over small drainages to Meacham
Creek. Structural investigations of bridge integrity should
be undertaken prior to development of any facility at this
site.

p&mximitytopower Powerline along RR ROW.
size Qacam3) 4 acres (estimated)
- - Flat, grass covered
GeneraImiI~ Alluvial
ErosionpotentIaI Low
FioodpotentialandhistoIy  L o w
Uwlanduse Forested with RR adjacent to Creek
Waterrights
WATER SUJTLY
Gxxvi~aupplyevaIuation Potential gravity intake 400 + yards upstream of site.. This

intake area may not be stable enough for river grade
control. Gravity intake would require river grade control
structure and pipeline bored under railroad tracks. Deep
pool located immediately adjacent to site. Pool appears to be
stable enough for pumped intake location.

Gmundwaterevaluation Unknown. No existing wells located within 9 miles of the
site.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
A@lcentstreamhabitat Meacham Creek above site, high to very high bedload

movement, deep stable pool with riffle below and
immediately adjacent to site

Anadro~usfish Present above site
Uphmdhabitattype Coniferous forest with grassland
Wetlands none
Permitting Considerations river diversion, intake, water rights
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MeachamCmekatBonifbr springs
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DATE(S) VISITED
RIVERBASIN
SITENAME
SITE LOCATION
-Iv
EO&ldAC!CeSSDirections

RiverMiIe
USGS klO0,000 QuadRef.
USGS 7.5’ Quad Ref.
section NW6
OWNERSHIP
OwnerName
Contact Name
(Ikaactphoae
zoning
Land Use /Jurisdiction

l/23/91
Umatilla, Meacham Creek Drainage
Meacham Creek at Bonifer Springs

Umatilla
GfF County Road 900 on the south side just east of RR
crossing of road at Gibbon, approx. 2 miles up Union Pacific
RR ROW
Meacham Creek - 2.5, Umatilla - 79
Pendleton, OR
Gibbon, OR
TOWllShip T2N R36E

Private property leased by CTUIR
Don Sampson
(503) 2764109

GENERALCHARA-CS

GeneraIsoiIiype!
Iav3donM
FioodpotentiaIandhistoly
Upstreamlanduse
Watts-rights
WATER SUPPLY
GmviiysupplyevaIuation

GmundwaterevaI~tion

Approximately 2 miles from county road. Access road is
gravel, first mile very rough. U.P. Railroad bridge over
Meacham Creek of questionable structural integrity. This
should be investigated prior to further development of any
facility on Meacham Creek.
3 phase at site
Questionable land available immediately adjacent to river
for facility. Potential land available south of existing pond.
Low lying land with existing shallow pond developed as
rearing facility. 2 permanent springs supply water.
rocky lowland
Low
Low
Forested, grass slope
not determined

2 springs have a combined flow of approx. 2 cfs. Boston
Creek ephemeral, heavy bedload movement. Meacham
Creek needs pumping and requires boring under RR tracks.
Two wells located approximately 1 mile down Meacham
Creek from Bonifer. A log of a 109 foot well reported 80 gpm
at zero  ft. drawdown after a 2 hour pump test. Log of a 164 foot
well reported 27 gpm with 4 feet drawdown  after 2 hour pump
test.

ENVIRONMENTAL CHARACTERISTICS/CONS~
li&lcentstreamhabitat Meacham Creek is very rocky, high bedload  movement.
Jbladmmusfiah Not directly, only if Meacham Creek water added to system.

i?iiz2?w’“”
Coniferous forest, grassland.
Bonifer springs.
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DATE(S) V’MTED
RIvERBAsIN
SITENAME
SITE LOCATION

RoadAccessDiredions

RiverMiIe
USGS 1:100,000 QuadRef.
USGS 7.5’ Quad Ref.
!3edon 2l
OWNERSHIP
OwnerName
ContactName
(lbnh!tRlone
Zoning
LandUse/Jurisdiction

l/22/91
Umatilla
Corporation
Umatilla River at USFS Corporation Guard Station
Umatilla
33 miles east of Pendleton on County Road 900 to USFS
Corporation Guard Station. Approximately 2 miles above
Bingham Springs (Bar M Ranch) and 0.6 miles below
confluence of North and South Forks, Umatilla River.
89
Pendleton, OR
Bingham Springs, OR
TOWIlSbip T3N

US Forest Service
Don Sampson, CTUIR
(503) 2764109

R37E

A-G (Developed recreation)
GENERALCHARA(X-ERBTICS
I+oxiMitytoI?nad On County Road 900, gravel, 2 miles above paved road.
mximi~topower Power on site, type unknown
sizeQ%ttres) 5.8

zIEiiiz=
Approximately 4 acres relatively level, elevation 2290 ft.
Alluvial

EroeionpotentiaI Low
Fioodpotentidandhishy  Low, history unknown
Upsbeamlanduae Wilderness area on N. Fork, Logging on S. Fork
Waterrighte unknown
WATER SUPPLY
Gravitysupplyevahation Diversion structure required. One potential gravity

diversion structure 1500 feet upstream on mainstem, pumped
diversion structure adjacent to site. A second gravity intake
located on the North Fork, approximately 300 yards
upstream of the “Forks”. This would require an estimated
3000 feet of pipe from the intake site to Corporation.
Significant amount of rock excavation is required for this
pipeline alignment.

Gmundwatrwevaluation Two groundwater wells at 60 feet and 237 feet deep in
fractured  basalt yielding 60 gpm and 54 OF. No deep wells
developed. Potential for developing groundwater supply in
excess of 1 cfs considered low.

ENVIRONMENTAL CHARACTERISTIC!3/CONSTRAINTS
Ac&lcent-habitat Free-stone; pool riffle/run; moderate (normal) expected

bedload movement
Alladm~usfish Chinook above site

iiicizr*-
Forested, steep slope grassland
None, spring on hillside above site.

PermittiqChudderations Consistency of facility with USFS recreation uses.
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DATE(S) VISITED l/22191
l3NERaAsIN Umatilla
SITENAME Emmett Williams
SITE LOCATION

Umatilla
R4HldAoceesDireCtiOM County Road 900, approximately 27 miles east of Pendleton,

at %245, Lavadour (on mailbox).
RiverMile 81
USGS 1:loOpoO Quad Ref. Pendleton, OR
USGS 76’ Quad Ref. Gibbon, OR
section 21(SEofSW)  Township  3 N Range 36E
OWNERSHIP
OumerNams Emmett Williams
contact NanKJ Don Sampson, CTUIR
canctllctw (503) 2764109
zoning G-1
LandUse/Jurisdi&n Umatilla Indian Reservation
GENERALCHARACTERISTIC
mximi~toroad Adjacent to County Road 900, paved.

F&p”” 3 phase power on site.
40 acres, approximately 10 developable

iiliizzc
Flat with relatively steep bank at river
Alluvial

R#sionpotentiaI Bank protected by cobbles, erosion potential low
Fhod p&d&d and his&y Low, site high above river
Upshamlandw Permanent homes on large lots. Site just downstream on

Ryan Creek. Bar M Ranch upstream of site.
Waterrights
WATER SUPPLY
GravitysuppIyevaIuation USGS gage R14020000 on site (Umatilla  River above

Meacham Creek at Gibbon). Upstream end about 10 feet
above river elevation. 90 feet from  centerline of road to edge
of river on upstream end of property. River gradient low,
need to go upstream for gravity intake. Need about 50% of
base flow for Umatilla production. Diversion structure
required for gravity supply, approximately 500 feet upriver.
Pipeline would have to be routed down asphalt road.

Gmundwaterewahation Diversion structure may not be required for pumped supply.
Emmett Williams well (State well no 3N-36E-wd)  200 gpm
at 53 “F, 15 psi. Well drilled to a depth of 230 feet at which
point it entered a layer (thickness unknown - at least 8 ft.1 of
red cinder and small gravel. Lavadour  well yielded 7 gpm
at 54 “C, at 140 ft. depth in fractured gray basalt. Potential
groundwater supply in excess of 500 gpm from red cinder
and small gravel zone. Test well needed to determine
groundwater potential

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Ac&wentstre4unhabitat Free-stone type river, boulder/riffle, moderate bedload

movement.
A.TmdmnxnaI3fiah Present above site

i?izEYm-
Mixed conifer-deciduous forest, some cleared land
None

Permi~coMid~ti0M
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DATE(S) VISITED
RIvERBAsIN
SITENAME
SITE LOCATION

RoordAoceeeDirections

RiverMiIe
USGS 1:lOO,OO0QuadRef.
USGS 75’ Quad Ref.
sectian 29
OWNERSHIP
OwnerNaxm
c!amtaetName
(l&act-
zoning
LandUsehTtarMiction G-l (Big-game wintering zone), Umatilla Indian

Reservation
GENERALCHARA-TICS

l/22/91
Umatilla
Fred Gray-27 acre

Umatilla
East of Pendleton, OR on county road 900, near milepost 21
before Umatilla River bridge. Pasture on north side of road,
below at bridge crossing.

Gibbon, OR
TOWMhip T3N

Fred Gray
Don Sampson, CTUIR
(503) 2764109

R36E

Adjacent  to County road 900, paved.
3 phase power on site
27 acres
Flat, pasture rimmed with trees, 4 acres developable
Alluvial
Low
Low, history unknown
Private land, some residential and pasture
not determined

Need intake upstream past bridge for gravity supply. Very
low gradient adjacent to site. Pumped intake required
Well on site. Static - 63 ft. - Total depth 92 R. - 30 gpm with 21
ft. drawdown  in 2.5 hrs. 92 R. hard basalt. Six domestic
well logs identified in area. All wells terminated in black
or grey basalt zone at a maximum depth of 245 feet. Highest
yielding well had 200 gpm with extreme draw down after
short pumping periods.

ENVIRONMENTAL CBARACTERISTICS/CONSTRAINTS
Mjaeentstreamhabitat Well mixed riffle-pool stretches, moderate bedload

movement.
Axladm~usfish Present upstream

iiFtEzr*-
Pasture, fringe of deciduous and conifer trees.
N o n e
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DATE(S) VISlTED
RlvERBAsIN
SITENAME
SITE LOCATION
-w
ROfldAocessDireCtiOIlS

RiverMile
USGS 1:100,000 Quad Ref.
USGS 75’ Quad Rex
!3edion 29
OWNERSHIP
OwnerName
contact Name
-Pilone
Zoning
Land Use /JurMiction

1/22/91,ll23/91
Umatilla
Fred Gray-80 acre

Umatilla
County road 900 on north side of road, near milepost 21 before
Umatilla River bridge. Pasture just upstream of Meacham
Creek confluence, orange traffic cones on barbed wire fence
at entrance.
80
Pendleton, OR
Gibbon, OR
TOWDibip T3N Range R36E

Fred Gray
Don Sampson, CTUIR
(503) 2764109

G-1 (Big-game wintering zone), Umatilla Indian
Reservation

Floodpotentialandhi&my
Upstreamlanduae
Waterrighta
WATER SUPPLY
ciltwitysupplyevaIuation

Gmundwatmemluation

Adjacent to County road 900, paved.
3 phase power adjacent to site.
80 acres
Flat, hay field and pasture, 4 + acres developable.
Alluvial
Low, some channel protection at lower end. CTUIR
currently stabilizing area at western end; some previous
bank erosion due to river side channel.
Low, history unknown. .
Private land, some residential and pasture
not determined

Potential site at head of riffle; directly adjacent to major
draw on north side of river at west end of 27 acre site. Would
require pipeline encroachment onto 27 acre site. Diversion
structure required for both pumped and gravity.
Well on adjacent 27 acre site. Static - 63 R. - Total depth 92
R. - 30 gpm with 21 ft. drawdown  in 2.5 hrs. 92 ft. hard
basalt. Six domestic well logs identified in area. All wells
terminated in black or grey basalt zone at a maximum depth
of 245 feet. Highest yielding well had 200 gpm with extreme
draw down af&r short pumping periods.

ENVIRONMENTAL CHARACTERI!3TICS/CONSTRAINTS
Ac&?tmtstreamhabitat Well mixed riffle-pool stretches, moderate bedload

movement.
AnadlwIMusfish Present upstream

iltz%Y*-
Pasture.
None

Permitting -mtions
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DATE(S) VISl!I’ED
RIvERBAsIN
SITENAME
SITE LOCATION
carmbr
Road-~ons

RiverMile
USGSlmopomQuadRef.
USGS 7.5’ Quad Ref.

iiG%ihstsHLp
swNw4

OWIltSNm
contact Name
(lEdact-
zoning
LandUse W-n

l/23/91
Umatilla
Thorn Hollow

Umatilla
Thorn Hollow Road off County Road 900, approximately II4
mile to bridge, site at bridge.
72
Pendleton, OR
Thorn Hollow, OR
‘Ibwmhip T2N R35E

Private, unknown owner
Don Sampson, CTUIR
(503) 2764109
not determined
not determined

Adjacent to paved road, short dirt lane on SW side of bridge
3 phase within l/8 mile
unknown, dependent on specific side of river selected; SE
and SW best location; 10 + acres estimated.
Level pasture on SE side, level with trees on SW side.
River bottom soils and gravel
Low
Low
Agriculture and grazing

Very low gravity potential, good location for pumped supply
intake, no diversion required.
Records of 14 domestic wells evaluated on Sections 4 and 5.
Deepest well developed to 120 feet. Highest producing well
test was 75 gpm artesian flow with head of 8 feet in 1969. Six
of the 14 wells reported artesian flow. No well water
temperature available, but it is expected to be in the mid 50 “F
range. Further well testing is required to obtain
groundwater development capacity in area.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Acj+mntstreamhabitat Free stone river, moderate bedload movement
Anadromousifah Present above site
y=uJ-mPe Level pasture on SE side, level with trees on SW side.

None
Permitting Considemtions

A-17



BlackBridge  - Cayuse

A-18



DATE(S) VISITED
RJVERBASIN
SlTENAME
SlTE LOCATION

RiverMiIe
USGS 1:100#00 Quad=
USGS 76’ Quad Ref.
SelAion
OWNERSHIP
OwnerName
Contact Name
-Phale
Zoning
LandUse/Jurisdiction

1/17/91,  VW91
Umatilla
Black Bridge

Umatilla
County Road 900, approximately 1.5 miles west of Thorn
Hollow, 3.5 miles east of Cayuse. Dirt turnoff on norht side
of County road at railroad bridge crossing of Umatilla
River.
70 (approximate)
Pendleton, OR
Thorn Hollow, OR
Township T2N R35E

undetermined
Don Sampson, CTUIR
(503) 2764109
undetermined
undetermined

GENEMLCHARA-CS
ProximiQtod Adjacent and connected to county road.
-wQpower Powerlines along county road at site
!3izebatzm3~ < 1 acre

tiEiiiz=
slightly below road grade, flat site, 6-8 feet above river
Alluvial

EroakmpotentiaI undetermined
Floudpotantialandbiatusy  undetermined

iifzzgi!d”
Agricultural
undetermined

WATER SUPPLY
GraviiysuppIyevaluati~ not applicable, considered only as a direct release site
Gmundwaterevaluation not applicable, considered only as a direct release site
ENVIRONlVlENTAL CHARACTEMSTICSXONSTRAINTS
z”“;c”,“““” relatively deep pool under bridge

present above site

iifizir-
pasture land
none

Permitting Considerations
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DATE(S) VISITED
llnmRBAsIN
SITENAME
SITE LOCATION
-tY
RoadAmesal3hctions

RiverMile
USGS 1:100&00 Quad Ref.
USGS 76’ Quad Ref.
sedion SWNWl
OWNERSHIP
OwnerName
contaceName
ckxMc!tPixme
zolling
LnndUse/Jurisdiction

l/23/91
Umatilla
Homly -(current release site)

Umatilla
County Road 960, turnout on road near Cayuse,  Homly
Cemetery.
69 (approximate)
Pendleton, OR.
Cayuse,  OR
TlbWMhip T2N R34E

Umatilla County (County Road ROW)
Don Sampson, CTUIR
603~ 2764109

GENERALcaARAcTERIsTIcs
mximi~toroad Adjacent to road, gravel turnout 12 ft. wide, 40 ft long

not determined
si!ze baelml) 75 ft. by 12 ft. No land available for site development.

tizIiiz=
Rip-rap bank, 12 feet above water
Asphalt road shoulder

Erosion- none
FloodpfAentialandhistauy  n o n e
Upstmamlanduse grazing
Waterrighfa not determined
WATER SUPPLY
Gmvitysupplyevaluation not applicable to site
Gmundwatmwvaluation not applicable to site
ENVIRONMENTAL, CHARACTERISTICS/CONSTRAINTS
At&keentstreamhabitat Pool/run at point of release
Afkadmmousfish Present above site

i?iztra-
County road
none

Permitting Considerations
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DATE(S) VISITED
RnmRBMIN
SITENAME
SITE LOCATION
-*
ROdACCC!SSllXIXdiOIU3

RiverlWiIe
USGS 1:1oopoooQuadRef.
USGS 76’ Quad Ref.
section
OWNERSHIP
OWIWXNallW
ckultactName
-w
zoni.ng
LandUse/JurMiction

lf17i91
Umatilla
Minthorn

Umatilla
County Road 900, gravel road to north off county road
approximately 3.25 miles east of Mission. Drive north
along gravel road towards Umatilla River, leads to facility.
65 (approximate, near existing Minthom facility)
Pendleton, OR
Cayuse,  OR
TOWMhip T2N R34E

undetermined
Don Sampson, CTUIR
(503) 276409
undetermined

Proximitytod

GeneraIeoil~
l3lvionpabential
F¶oodpak&ialandhistoxy
Ugwtmamlanduae
Waterrighta
WATER SUPPLY
Gravitysupplyevahation
Gnnmdwatzzrevaluatim

Approximately 3.4 miles off county road on gravel road that
was graded smooth at time of site visit
3-phase power at site
2 (approximate)
flat at site, steep slope on south side, beaver ponds and stream
channel surrounding remainder of site.
Alluvial
low
undetermined
agriculture, some residential
Existing diversion for fish culture from beaver pond

undetermined
undetermined, spring development possible for expansion

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Ac&acentstrefnnhabitat beaver pond, side channels of Umatilla mainstem
limuhwmusfil3h Present above site

iiciEr--
pasture, wooded areas
beaver pond adjacent to facility

Permitting0msiderations Wetland construction for expanded water supply

A-23
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DATE(S) VISITED
RIVERBASIN
SITENAME
SITE LOCATION
carmt;v
Roadllan3ssDirections

RiverMile
USGS1:loo~QuadRef.
USGS 74’ Quad Ref.
SectIon 11
OWNERSHIP
herName
contact Name
amtzM!kPbone
zaGlg
LandUse/Jurisdiction
GENERALCFIARA-CS

County Road 900 to Mission turnoff. North on road through
Mission, approximately 1 mile to rural asphalt road
intersection from east. East on this road, two miles, to 4-way
intersection, south l/3 miler to river. Site on lot on west side
of road.
Approx. 61
Pendleton, OR.
Mission, OR
Township T2N Range R33E

Goose & Rudolf Williams
Don Sampson, CTUIR
(503) 276409

lI24Bl
Umatilla
Mission

Umatilla

Plxximi~tod
=A?““”

tiziiizw
npsianpotentjaI
Floadpotentialandhistmy
Upstreamlanduse
Waterright
WATER SUPPLY
Gravitysupplyevabation

Gmundwaterevaluatiim

150 ft. from paved road
3 phase at site
Approx. 3/4 acre (building lot)
Flat
Gravelly
Dow. Steep, rip-rapped bank, approx. 10 ft. above river.
Low, history unknown
Agriculture
not determined

DifFicult gravity supply, should be pumped, no diversion
expected
Records of 6 domestic wells indicated no artesian flows and
sufficient groundwater for domestic use only. Maximum
depth of well to 84 feet.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

~L~~~t
Free-stone, pool-riffle, moderate bedload  movement
Present above site

i?fE!ier*-
Residential, open fields
None

PermittiqConside&ions
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DATE(S) VISlTED
-BASIN
SITENAME
SITE LOCATION
colmt;v
IhUlAoceseDiFections

RiverMile
USGS 1:100,000 Quad Ref.
USGS 76’ Quad Ref.
!.!htkm
O-HIP
OwnerName
contact Name
OnlwtPbone
-ing
LandUse/Jurisdiction

2/19/91
Umatilla
ODF&W

Umatilla
Highway 900 on E. side of Pendleton at ODF&W
headquarters. Pasture and fields to east and north along
river.
Approx. 56.2
Pendleton, OR
Pendleton, OR
TkWTdlip T2N R32E

Private
Jim Phelps, ODF&W
(503) 276-2344

GENERALCHARA-CS
Proxlmi&toNmd 100 yards from paved road
I?mximi~topower 3 phase power at site
size oacIv33~ Estimated 40 acres riparian and upland

iiiiztz=
flat adjacent to river, sloping uplands away from floodplain
Alluvial

Rosionpotential Low
FIoodpotentialandhistuuy Diked on south side, old gravel mine area
Upc&neamlanduse Agriculture, residential
Waterrighta Undetermined
WATER SUPPLY
GravitymlpplyevaIdon good site for intake near upper end of property
Gxnmdwatmmwaluaticm undetermined
ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjaolmtstreamhabitat riparian wetlands along S. bank, side-channels with

cattails, deciduous trees and wetland areas on N. bank.
AlldmImusfish Present above site
Upkmdbabitattype pasture, deciduous trees, brushy slopes outside floodplain
Wetlands riparian zone wetlands noted
Pe%-mittingconsideratons

A-27
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DATE(S) VIS-
IUVERBASIN
SITENAME
SITE LOCATION
-wROdAcceseDirections

RiverMile
USGS 1:1oopooo QuadRef.
UsGs7l5’QuadRef.
section
OWNERSHIP
OwnerName
Co~Iuafm
-Phone
zoning
LandUse/Jurisdiction

Umatilla
Highway 11 toward Athena on E. side of Pendleton,
northwest side of bridge, dirt access road next to private
nursery.
Approx. 56
Pendleton, OR
Pendleton, OR
Township T2N R32E

Private, unknown
Don Sampson, CTUIR
603) 276409

GENERALcHARAcTERIsTIcs
Ptdmi*tod 100 yards from paved road. .
prrrmmb~opawer 100 yds to Highway 11
SizebltrmEo Estimated 0.25 acre

iElitz=
Dirt lane, no site development potential except parking

Erosion- Yes
Flood~tialandhistmy

iiclEzg!d”
Agriculture
n/a, direct release site with no holding

WATER SUPPLY

lf24I91
Umatilla
Riverside (Highway 11 Bridge release site)

zzzz
n/a, direct release site with no holding
n/a, direct release site with no holding

ENVIRONMENTAL CHARACTERISTICWCONSTlUINTS

ii!i%z”““_“p”“”
Shallow side of river, riffle area.
Present above site

i?iizzraa”
I- .A..lngconsid~tiOn8
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DATE(S) VISlTED
liuvERBAsIN
SITENAME
SITE LGCATION

RiVerMiIe
USGS1:1al@ooQuadRef
uSGS75’QuadRef.

l/24/91
Umatilla
Bamhart (existing release site)

Umatilla
Echo - Pendleten  Hwy. Dirt lane running south off
Highway across open grass field at river mile 43.25.
Located where U.P. Railroad crosses river from south side to
north side river.
43.25
Pendleton, OR
Barnhart, OR

Eledion SESES 82 NWNW17 TOWMhip T2N Range R3lE
OWNERSHIP
Own~Nams Unknown
ContactNrnae Don Sampson, CTUIR
tlkmlxaw (503) 2754109
-hz not determined
LandUaehJuriadicIion
GENEMLcHARAcTERIlsTIcsl
RMimi~tonnui l/4 mile from paved road along dirt lane across field. .
=o=mb- power lines at site along RR ROW
sizeblclw~ Large flat field north of RR tracks approximately 10 acres.

South of tracks, less than 1 acre, and suitable size for direct
release only.

i!iizcsw
Relatively flat
River bottom

lzradon-
Floodpatentialandhistoly  PO:

tittzgi.!d-
Agriculture
Not determined.

WATER SUPPLY
Gzavitysu.pplyevaIuation Pumping required
G-dwa&revaIuation No well logs identified in area.
ENVlRONMENTALCHARACTERISTICS/CONSTRAINTS
Adjacent-habitat Slow river section, long run type, bedload movement low to

moderate
Anab-ffeh Present above site

iitzzr-
Open grassland field north of RR, some trees south of RR
None

permitting  -eriltions
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DATE(S) VISlTED
IXMZREASIN
SITENAME
SITE LOCATION
caunbr
RoadAocese~OllS

RiverMile
USGS 1:100#00  Quad=
USGS 75’ Quad Eef.
section Center SE 5
OWNERSHIP
OwnerName
contact Name
-Rkaee
zoning
LandUse/Jurisd.iction

l/24/91
Umatilla
Nolin (existing release site)

Umatilla
Echo - Pendleton Hwy.South across river on asphalt road
toward Nolin. l/2 mile on gravel road adjacent to RR tracks
on north side. North 0.2 miles to river on lane between two
hay fields/pastures.
35
Pendleton, OR.
Nolin, OR.
Township T2N R3OE

Cunningham Sheep Co.
Don Sampson, CTUIR
(503) 2764109

GENERALcHARAcTERIsTIcs
Plwimi*tollJad 3/4 mile from paved road along good gravel road
-typo 3-phase  power at site for existing river water irrigation

pumping.
size 6tcres) Large fields (acreage not determined)

if!izEiw
Flat
Alluvial

Erosion- Low
Floodpclten~andhistapy  L o w
Up&ireamlanduse Agriculture
WfltkWightS Not determined
WATER SUPPLY
Glavitysu.ppIyevaIuation Pumping required, no diversion structure required
Gmnmdwaterevaluation No groundwater wells identified in area.
ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
A&xmtstlwmhabitat Slow river section, long run type, bedload movement low to

moderate, slight backwater, deep
AImdlmMMiEsh Present above site

iitfzlir-
Pasture, hay field
None

Permitting ckNMid~ti0nt3
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DATE@) VISlTE3.I
RIVERBASIN
SITENAME
SITE LOCATION
-tv
RoadAuxssDirections

RiverMile
USGS lmo#oo QuadRefi
USGS 76’ Quad Ref.
section sEsE31
OWNElWHIP
OwnerName
Co-Name
(3nltadw
zoning
LandUae/Ju&diction

l/24&1
Umatilla
Stanfield Bridge (existing release site)

Umatilla
Stanfield (N. Main Street) Highway 395 to bridge on West
Coe Ave. Site located on SW side of bridge
23
Pendleton, OR.
Stanfield, OR.
Township T4N R29E

Private, unknown
Don Sampson, CTUIR
(503) 276-4109

GENERAL--CS
Proximi~toroad Adjacent to paved road
mxilni@to~ Powerlines along highway adjacent to site.
sizebac5ms~ Estimated 1 acre available for direct release

titiifzw Sandy gravel bottom land
Erosionpotential Moderate near river
Boa patantial  andhistosy Moderate near river
Upstreamlanduae Agriculture and small residential communities
Waterrightt3 not determined
WATER SUPPLY
GravitysuppIyevduation Pumping required, may need diversion structure , river

reach totally dewatered at times
Gmnmdwaterevaluation No wells identified in area.
ENVIRONMENTAL CHARM2TERXSTICS/CONSTRAINTS

~~w~t
Gravelly riffle/run, dewatered in summer
Present above site

dew-
Treed
None
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DATE(S) VISllED
RxvERBAslN
SITENAME
SITE LOCATION

RiverMiIe
UsGslampooQuadR4?z
USGs75’QuadH&.

?
OWNERSHIP
OwnerNams
c!Qn~Ntxm
-phapEe
zoning
IandUaeW-

3Bl91
Umatilla
Echo Meadows

Umatilla
Near I-94 bridge just west of Echo; Echo,Meadows  Rd. off of
C.&-Avenue  in Riverside, heading south, then east, continue
east on gravel road where paved road turns south
24.2
Pendleton, Oregon
Stanfield, Oregon
Township  ? ?

ODFbW
Jim Phelps, ODF8zW
(603) 2762344

GNnlndwaterevahmtilm

Potential loo0 foot plus line from Dillon Ditch Company
existing diversion structure; irrigation canal runs from
diversion along site, which appears to be too low for gravity
supply
N/A

ENVIRONMENTAL CHARACZTEEWDCS/CONSTRAINT8
Adjacent-habitat Gravel bar extends well out into river along site except at

very bottom end of site, next to bridge where a potential
release ramp could be developed. Private property on
upstream end of site has excellent potential release site.

ATldm~usfish Yes
uplana-bw Some cottonwoods and willows cover part of site with the

remainder plowed bare soil.
Wetlands No
Permittlngconsiderationa  Water rights

one quarter mile down dirt road
on site
8 acres
Relativley level agricultural land;
Very fine soils on majority of site; gravels along river
High wind erosion potential
Moderate
Agricultural and irrigation diversion immediately
upstream
Unknown
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DATE@) VISTI’ElD
RIVERHAHN
SITENAME
SITE LOCATION
-w
Road-Directions
RiverMile
usGslmo$IooQuad~
USGS 73’ QuadEd.
sedim
OWIUEESHIP
OwnerName
ConcactName
c-km&t-
2knling
LandUse/Jurisdi&on

l/17/91
Umatilla
Three Mile Dam (east bank, existing adult capture facility)

Umatilla

3
Pendleton, OR
Umatilla, OR - WA
Township

ODF&W, CTUIR
Jim Phelps ODF&W  or Don Sampson, CTUIR
(603) 2762344  or (503) 2764199
undetermined
undetermined

GENERALCBARACTERISTIC
l+oxhi~toload adjacent to paved two lane road

iiizzzc-
3-phase power at site
2 - 3(appmximate)

z!izzzzE
flat, above river
Alluvial

-potential Low
Fbdpotential andhistmy  undetermined

iiiz!zg~Ed-
residential, commercial, agriculture
undetermined

WATER SUPPLY
tzravl~supplyevaIuation undetermined
~dwa~evaluation undetermined
ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

zzMbt
Pool above dam
present below site, none above until Westland  diversion

zY-- channels with riparian vegetation below ladder
Permiw  4lkm3id~tiOns
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