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EXECUTIVE SUMMARY

This report presents the results of site analysis for the Bonneville Power Administration
Northeast Oregon Hatchery Project. The purpose of this project is to provide engineering
services for the siting and conceptua design of hatchery facilities for the Bonneville Power
Administration. The hatchery project consists of artificial production facilities for salmon
and steelhead to enhance production in three adjacent tributaries to the Columbia River in
northeast Oregon: the Grande Ronde, Walla Walla, and Imnaha River drainage basins.
Facilities identified in the master plan include adult capture and holding facilities, spawning
incubation, and early rearing facilities; full-term rearing facilities; and direct release or
acclimation facilities. The evaluation includes consideration of a main production facility
for one or more of the basins or several smaller satellite production facilities to be located
within major subbasins.

The historic and current distribution of spring and fall chinook salmon and steelhead was
summarized for the Columbia River tributaries. Current and future production and release
objectives were reviewed. Among the three tributaries, forty seven 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, find rearing/acclimation, and direct release facilities was developed.



INTRODUCTION

This report presents the results of work carried out under Tasks 1 and 2 of the contract between
Bonneville Power Administration (BPA) and Montgomery Watson for the Northeast Oregon

Hatchery Project (NEOH). The report is divided into 10 sections and an appendix which contain
the following information:

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

Literature Cited

Appendices.

The majority of the information contained in these sections has been previously presented to BPA
and the NEOH Technical Work Group (TWG), which is comprised of BPA, Oregon Department
of Fish and Wildlife (ODF&W), the Confederated Tribes of the Umatilla Indian Reservation
(CTUIR), and the Nez Perce Tribe (NPT). The information was presented in a number of
working papers which were subsequently reviewed and discussed by the TWG, then revised as
necessary by Montgomery Watson.

This report includes discussions of production goals, the bioengineering criteriafor various facility
types, reviews available data on surface water and groundwater availability and quality, discusses
existing facilities and their potential for expansion, and documents the site/facility screening
process carried out to arrive at a proposed program to be carried forward into conceptual design.

The project study area includes three adjacent tributaries to the Columbia River: the Grande
Ronde, Walla Walla, and Imnaha River drainage basins in northeastern Oregon. Basin master
planning for production goals has been carried out previously by affected tribes, state resource
agencies, and the federal government. The purpose of this project is to evaluate site locations and
provide conceptual design for fish production facilities designed to enhance and/or reestablish
salmon stocks in these river basins and meet the production goals identified in the basin master
plans.

Salmonid stocks under consideration include spring and fall chinook salmon and steelhead.
Facilities required include adult capture and holding facilities; spawning, incubation, and early
rearing facilities, full-term rearing facilities; and direct release or acclimation facilities. The



evaluation includes consideration of a main production facility for one or more of the basins or
severa smaler satellite production facilities to be located within maor subbasins.

Site evaluation for these facilities is conducted in several phases. The first phase involved a review
of available water quality and water quantity data, definition of fish propagation criteria specific to
the program, definition of production and release objectives specific to the program, and definition
of water and space requirements. Once these criteria were defined, site evaluations were carried
out by project team field visits. The site reconnaissance teams included project staff with training
in engineering and biology. Sites were evaluated for physical and environmental characteristics
and a site data base developed. Following the site visits, site screening was conducted based on
the project criteria and the site evaluations in order to identify a prioritized listing of sites for
development of a program to meet basin production gods.

Conceptual design will be carried out for those facilities and sites that comprise the proposed
program for each basin.



CURRENT AND HISTORIC DISTRIBUTION OF SPECIES

GRANDE RONDE BASIN

The following information on the current and historic distribution of salmon in the Grande
Ronde Basin has been obtained from CBFWA (1990). The major spawning and rearing
areas for spring and fall chinook are shown on Figure 1.

Spring Chinook

The Grand Ronde drainage historically produced large runs of spring chinook salmon.
Prior to dam construction on the Snake River, a spawning escapement of than 12,200 fish
was estimated.

Spring chinook are widely distributed throughout the basin. Twenty-one streams
historically supported spring chinook. The Wenaha River, Catherine Creek, Minam River,
Lookingglass Creek, Lostine River, and upper Grande Ronde were highly productive
streams in the past. Riparian and instream habitat degradation has severely impacted spring
chinook production potential. This is due to livestock overgrazing, mountain pine beetle
damage, limited quality rearing habitat, low stream flows, logging activities, road
construction, mining and unscreened diversion ditches. The current escapement is in the
range of 300 to 1,700 fish. Return goals for spring chinook in the Grande Ronde Basin
are 16,400.

Fall Chinook

Early and late fall chinook were historically distributed throughout the lower part of the
river system. Currently only a few fish spawn in the lower Grande Ronde River, primarily
below the Wenaha River. The current low spawning escapement is attributed to the
Columbia River harvest, passage mortality at Columbia and Snake River dams, and habitat
degradation within the basin. Return goals for fall chinook in the Grande Ronde Basin are
an annual average return of 10,000.

Summer Steelhead

The Grande Ronde basin historically produced large runs of summer steelhead. The size of
the historical runs are unknown, but an estimate 15,900 to the mouth of the Grande Ronde
was given prior to the construction of the Snake River Dams.

Summer steelhead spawn and rear throughout the basin. Principal spawning areas include:
middle and upper mainstem tributaries, Joseph Creek, Wenaha River, Wallowa River,
Minam River, Deer Creek, Bear Creek, and Lostine River. The current run is estimated to
be 11,000. Return goals for summer steelhead in the Grande Ronde Basin are 27,500.

IMNAHA BASIN

The following information on the current and historic distribution of salmon in the Imnaha
basin has been obtained from CBFWA (1990). The major spawning and rearing areas for
spring and fall chinook are shown on Figure 2.

Spring Chinook



Spring chinook spawn in the mainstem (Freezeout Creek to the Blue Hole), Big Sheep
Creek (Coyote Creek to 0.25 miles above Lick Creek), and Lick Creek (from the
confluence to the crossing of Forest Service Road 39). Spawning historically occurred in
Little Sheep Creek and was documented for the first time in the South Fork Imnaha River
in 1988. The historical run size is believed to be in the range of 4,000-7,000 fish. The
current run is in the range of 132 to 1,400 fish. Return goals for spring chinook in the
Imnaha River Basin are 5,700.

Fall Chinook

The Imnaha River fall chinook is extinct. The historic distribution of fall chinook in the
subbasin is not known, but probably extended upstream as far as the town of Imnaha.
Snake River stock is the preferred stock for re-introduction of fall chinook into the Imnaha
Basin.

Summer Steelhead

The Imnaha River was historically an important producer of summer steelhead. Prior to the
construction of the four lower Snake River dams in the late 1960s, adult escapement was
approximately 4,000. Steelhead spawn throughout the basin. Low flows could be a
problem in the the upper Big and Little Sheep Creeks due primarily to irrigation
withdrawals for the Wallowa Valley Improvement Canal.

WALLA WALLA BASIN

The following information on the current and historic distribution of salmon in the Walla
Walla Basin has been obtained from CBFWA (1990). The maor spawning and rearing
areas for spring chinook and steelhead are shown on Figure 3.

Spring Chinook

Although once abundant in the Walla Walla Basin, this species has been eliminated as a
result of passage blocks, dewatering of the Walla Walla and Touchet rivers, and
degradation of headwater habitat and mortalities at mainstem Columbia River Dams. An
estimated 61 stream miles of spring chinook spawning and rearing habitat exists in the
Walla Walla Basin including the upper mainstem Walla Walla River in Washington, and the
South Fork in Oregon, and upper mainstem Touchet River, North and South Fork Touchet
rivers, and the Wolf, Burnt, and Griffin forks in Washington. Return goals for spring
chinook salmon in the Walla Walla River Basin are 5,000 (2,000 natural production +
3000 hatchery production).

Summer Steelhead

Historically, summer steelhead spawned and reared throughout a large area of the middle
and upper reaches of the mainstem Walla Walla and Touchet rivers and their tributaries.
Widespread habitat degradation resulting from irrigation, dryland farming, livestock
grazing and logging has reduced usable spawning habitat by approximately 50%. The
historical run size is believed to be in the range of 4,000-5,000 fish. The current run isin
the range of 1,000 to 2,000 fish. Return goals for summer steelhead in the Walla Walla
River Basin are 11,000 (3,000 natural production + 8,000 hatchery production).
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PRODUCTION AND RELEASE OBJECTIVES

INTRODUCTION

A broad range of policy issues that are under discussion will affect the eventual design of
the fisheries program for the NEOH project area. These issues include:

1) Direct release vs acclimation
2) Out-basin rearing of fry and fingerlings
3) Impact of other fish released in the basin
4) Impact on other fish in the basin
PRODUCTION AND FACILITY NEEDS
Production goals for the NEOH Project are summarized below (Table 1).
TABLE 1

SUMMARY OF NEOH PRODUCTION GOALS

Species No.of Broodstock o ¢ size Lbs. of Fish Gm“pz(fg"g)Tables
Spring 559 550,000@10/1b 55,000 1-2
Chinook

400 544,150@15/1b 322717 4,6
150,000@150/1b 1,000 5
296 401,000@15/1b 26,733 7-10
392 392,500@15/1b 26,167 14-15
230,000@ 150/1b 1,533
548 589,000@ 10/# 58,900 17
2,195 (Total) 201,610 (Total)
Fall Chinook
640 1,350,000@40/ 1b 31,250 11
66 120,000@ 70/1b 1,714 16
706 (Total) 32,964 (Total)
Steethead 80 100,000@ 10/1b 10,000 3
80 (Total) 10,000 (Total)
All Species 2981 244,574




Long-term production goals and facility needs are presented in detail on Tables 2 through
5.

CURRENT PRODUCTION WITHIN THE NEOH PROJECT AREA

The following hatcheries and satellite facilities are within the boundaries of the NEOH
Project or are used for fisheries programs within the basin:

Irrigon Hatchery

Lyons Ferry Hatchery

Lookingglass Hatchery

Wallowa Hatchery and Acclimation Ponds

Imnaha River Satellite and Acclimation Ponds

Little Sheep Creek Satellite and Acclimation Ponds

Big Canyon Satellite and Acclimation Ponds

Cottonwood Acclimation Ponds

Dayton Conditioning Ponds
These facilities have been funded totally or in part by the Lower Snake River Compensation
Plan (LSRCP). Fish produced or released by the LSRCP were not included in Tables 2

through 5. A review of these facilities and their expansion potential is presented in a later
section.



TABLE 2

LONG TERM PRODUCTION GOALS IN THE GRANDE RONDE BASIN
Specics Group Basis Number of Adults Broodsick Source Adult Holding Incubation snd | Production Purpose & Release Dax Release Siws Acclimation Sitwcs
Needed Rearin Goals Obiectives
CHS Group 4 NBCH 400 - Touml for Lostine Stock Trapping and Facility needed | 516,000@15/1b { fish Mar- May 1 sitc between Pole Bridge o the
{Lostine Lostine Stock bolding facility mouth of Lostine River
Stock) (Groups 4-6) necded
316,00 for 30 days
ais Group 3 NBECH Included with Group 4 | Lostine Stock Use same Facility needed | 150,000@150/1 | fizh Jul Dircct release along
facility as for b Lostine River at 7 sies
Group 4
(45,000 smolt
cquivalents)
CHS Group 6 NBOH Included with Group 4 | Lostine Stock Use same Facility necded | 28,150@15/1b | fish Mar- May 1 site st Bear Creek near the Cmnp
facility as for Grounds,
Group 4
28,150 for 30 days
s Group 7 NECH 296 - Toml for (Catherine/Upper Grande | Trapping and Facility nceded | 161,000 @ 15- { fish Mar- May 1 sitc on Main stem of Catherine
Catherine/Upper Ronde) holding facility 20/1b Creek,
(Catherine/U Grande Ronde Stock nocded
pper Grande (Groups 7-10) 161,000 for 30 days
Ronde
Stock) Broodstock is limited
to a maximum of 50%
of the un
CHS Group 8 NECH Included with Group | (Catherine/Upper Grande | Usc same Fucility nceded | 112,000 @ 15- | fish Mar- May 1six at fork of North and South
Ronde) facility ss for 20/1b Catherine Creek
Group 7 67,000 South Fork for 30 days
45,000 North Fork for 30 days
CHS Group 9 NECH Included with Group | (Catberine/Upper Grande | Use same Facility nceded | 100,000 @ 15- | fish Mas- May Above Limber Jim
Ronde) facility as for 20/1b 69,000 Vey Meadows
Group 7 31,000 Big snd Litde Sheep
CHS Group 10 NBECH Included with Group 7 [ (Catherine/Upper Grande  Usc same Facility nceded | 28,000 @13- fish Mar- May Indian Creek
Ronde) facility ss for 20/1b
Group 7 28 000 for 30 days
CHF Group 11 NB(H 640 Wenatchee Stock Need trapping Facility needed | 1,350,000 @ fish Jun Main sicm Wallowa and
and adult 40-50/16 Lostine Rivers(? sites)
holding facility
Currendy extinct in a8 soon as fish
Grande Ronde swrt to requrn to
basin
Cobo Group 12 cxtnct in basin

Sockeye_ | Group 13

exonct in basin




TABLE 3
LONG TERM PRODUCTION GOALS IN THE IMNAHA BASIN

Group 14

Specica Group Basis Number of Adults Broodstock Source Adult Holding Incubation and | Production & Release Dax Release Sites Acclimation Sites
Necded Rearing Goals Obijcctives
[o:1] Group 14 NBCH 260 [mnaha Wild Nstural Facility needed | Pacility needed | 392,500 @ fish Mar 15- May 1 2 -3 sites on main sem of Imnaha
Stock for adult 251 (Preezcout to Indian Crossing),
Full-wrm trapping snd
Smolt holding 392,500 for 30 days
| IORIAD.
ais Group 15 NBCH 132 Imnaha Wild Natural Use same Pacility needed | 230,000 @ fish Jun-Jul-Sept Direct release with trucks
Stock facility as for 1501b or chopper
Sub-smolt Group 14
prognam
limed release —
CHP Oroup 16 NBR(H 66 Snake River Stock Pacility need for | Facility noeded | 120,000 @ fish May 1 Direct relcase on Lower
adult oapping; 70/1b Imnaha at Maer Site
(cxtinct in Imnahs) msy usc Mme
facitity for adult
bolding ss




TABLE 4
LONG TERM PRODUCTION GOALS IN THE WALLA WALLA BASIN

Species Group Basis Number of Adults Broodstock Source Adult Holdi Incubstion snd | Producti Purpose & Release Da Relcass Sivcs Acclimation Siws
Necded Rearin Goals Objectives -
s Oroup 1 NBOH 339 Carson stock initially Adult collection | Pacility noeded | 450,000 fish Mar-Apr May pocd additional 1 six on South Fork Walla Walla
(extinct in besin), Walla | end hotding will -500,0009@ relcase sikcs
Walla River when fish be required when 10/1b
start to return stocks retum to
river. Prefer in-basin
rearing on Soutt
Fork of Walls
Walla.
Hs Group 2 NBH Included with Group 1 | Carson stock initially Adult collection | Pacility necded | 100,000- fish Mar-Apr May need additional 1-2 sites high on the Touchet
(extinct in basin), Walla | and bolding will 150,000 @ relcase siks
Walla River when fish be required when 10716
smrt 1o retamn stocks return to
river.
STS CGroup 3 NBOH 0 Walla Walla River Adult collection | May be sble » | 100,000 @ 10 | fish Mar-Apx May noed additional 1 on South Fork Walla Walls
{600-800 currently) and holding use Irrigon or 13 release ses’
More broodstock will necded Umatilla for
be required if WA uses Incubation and | Prefer final in- If fish are seared out of basin, 1-3
Walla Walls Nursery Bridge | rearing. besin rearing o months of final in-basin rearing
broodstock Ladder near South Fork of will be needed
Milton- Walls Walls.
Preewster could May be possible to nse the
be & sits scclimation sites for CHS
TABLE §
LONG TERM PRODUCTION GOALS IN THE UMATILLA BASIN
(NEOH COMPONENT)
Species Group Basis Number of Aduits Broodstock Source Adult Holding Incubation aod | Production Purposc & Release Dax: Release Sits Acclimation Siks
Needed Rearing Goals Objectives
s Grouwp 17 NBH 548 Umatilla River Pacility needed | Facility needed | 589,000 @ fish Spring (Mar- Upper Umastilla mainsem| 4 necded
for adult bolding 10/16 Apr) 400,000 for 30 days




FISH PROPAGATION CRITERIA

INTRODUCTION

The biocriteria proposed for salmon culture for the NEOH Project are based on similar
projects in the Pacific Northwest and discussion with agency and tribal personnel. These
criteriawill 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 isimportant because the fish will consume
varying amounts of oxygen as they develop and also, a certain minimum concentration of
dissolved oxygen is required in order to provide an acceptable environment. For these
reasonsit 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
Ste 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 the saturation
concentration of oxygen (Table 6). Salinity (total dissolved solids) will have an
insignificant effect on oxygen solubility at the NEOH 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
(NH47%) and un-ionized forms (NH3). Unionized ammonia moves easily across
biological membranes and is generaly considered the most toxic of the two forms. The
concentration of un-ionized ammonia in freshwater is primarily a function of pH and
temperature (Table 7).

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. Under typical conditions, 1.375 mg of carbon dioxide is produced per 1 mg of
oxygen consumed. 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 un-ionized 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.
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TABLE 6

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

DT (K)

Temp | 0.0 | 0.1 02 103 ] 04 ] 05 ] 06] 07108709
(F)
32 | 13.611 13.50] 13.57] 13.55| 13.53] 13.51| 13.49] 13.46] 13.44] 13.42
33 | 13.40] 13.38] 13.36] 13.34| 13.32] 13.30| 13.28] 13.26] 13.24] 13.22
34 | 13.20] 13.17| 13.15] 13.13| 13.11] 13.09]| 13.07] 13.05[ 13.03] 13.01
35 | 12.99] 12.97] 12.95] 12.93] 12011 AL 90| 12.88] 12.86] 12.84] 12.82
36| 12.80| 12.78| 12.76| 12.74| 12.72] 12.70] 12.68[ 12.66] 12.64] 12.63]
37 | 1261 1259 1257| 1255 12531 1251 12.49] 12.48| 12.46| 12.44]
38 1| 12.421 12.40] 1238 12.37| 12.35] 12.33| 1231 | 12.29| 12.27| 12.26
39 | 12.24| 12.22| 12.20] 12.18] 12.17| 12.15| 1213 1211 | 12.10| 12.08]
40 | 12.06| 12.04] 12.03] 12.01% 11.991 11.971 11.96] 11.94] 11.92 oL
21 | 11801 11.871 1185 11.84| 11.82| 11.80| 11.79| 11.77| 11.75] 11.74
22 | 1L.72| 11.70| 1160 11.671 11.65| 11.64| 11.62| 11.60| 1150] 11.57
23 | 11551 11.54| 11521 11.511] 11.49| 11.47| 1146 11.44| 11.43] 11.41
44 | 11.39| 11.38[ 11.36] 11.39 11.33[11.31] 11.30| 11.28[ 11.27] 11.25
45 | 1124 11.22] 1121 11.19 11.17] 11.16] 11.14| 11.13] 1111 11.10
46 | 11.08) 11.07| 11.05| 11.04 11.02[11.01] 1099 10.98] 10.96| 10.95
47 | 10.93] 10.92] 10.90] 10.89 10.87] 10.86} 10.85] 10.83] 10.82 ! 10.80
48 | 10.79| 10.77] 10.76| 10.74 10.73[ 10.72] 10.70| 10.69] 10.67| 10.66
49 | 10.64] 10.63| 10.62] 10.60 10.59] 10.57f 10.56| 10.55] 10.53] 10.52
50 | 10.50] 10.49| 10.48] 10.46| 10.45| 10.44] 10.42.] 10.41[ 10.40] 10.38]
T | .57l 10.35] w024 wuzzh 10.311 10.30] 10.29] 10.27] 10.06] 10.25
52 | 10.24] 1022 %0241 10.20] 10.18] 10.17] 10.16] 10.14] 10.13] 10.12
53 | 10.10] 10.09] 10.08] 10.07] 10.05[ 10.04| 10.03] 10.02| 10.00] 9.99
54 9.08] 9.96] 9.05] 9.94] 9.93| 991| 9.90] 9.89] 9.88] 9.87
55 0.85| 9.84] 9.83| 9.82| 9.80[ 9.79] 9.78] 9.77| 9.76] 9.74
56 9.73| 9.721 9.71| 9.69] 9.68] 9.67| 9.66] 9.65] 9.64] 9.62
57 9.61| 9.60] 9.59| 9.58] 9.56] 9.55| 9.54| 9.53] 9.52] 9.51
58 950 9.48] 9.47| 9.46| 9.45] 9.44| 9.43| 9.41f{ 9.40] 9.39
59 0.38] 9.37| 9.36] 9.35| 9.34| 9.321 9.31] 9.30f 9.29] 9.28
60 9.27] 9.26| 9.25| 9.24| 9.23[ 9.21| 9.20[ 9.19] 9.18] 9.17
61 9.16] 9.15] 9.14| 9.13| 9.12| 9.11} 9.10f 9.08] 9.07] 9.06
62 9.05] 9.04] 9.03| 9.02| 9.01] 9.00f 8.99| 38.98] 8.97| 8.96
63 §05] 8.04| 803| 892| 8.01| 8.00| 8.89| 8.88] 8.87] 8.86]
64 8.85| 8.83] 8.82| &8.81| 8.80f 8.79] 8.78] 8.771 R.761 8.75
65 8.74| 8.73| 8.72] 8.71| 8.70] 8.69] 8.69] B868[ 867 _8.66l
66 8.65] 8.64] 8631 K621 8.611 8.60] 8.59 8.58| 857| _8.96
67 1] 855 1 8541 853 1 852| 851] 850 849] 848 8‘"’| 8.46
68 i R451 R441 R&R4q 8.42|_841] 8.40 rs.aa 8.38 L 8.3’{;
70 BR6| B35 B35| 894 B33 8.33|8 821 g1 8201 8.28]

%TS. 8.19

14



UN-IONIZED AMMONIA AS A PERCENTAGE OF TOTAL AMMONIA

TABLE 7

FRESHWATER AT VARIOUS TEMPERATURES AND PH

IN

Temp.
]

Temp.

F 6.9

pH@ pHE@ pHE@ pHE@

7.0 7.1 7.2

PHE@

7.3 7.4 7.5 7.6 7.7

7.8

7.9

8.0

pH@ pH@ pH@ pHE PpPHE@ pHE@ pHE@ PH@

8.1

.44
.00
.56
11
.67
.22
78
.33
.89
44
10.00
10.56
11
11.67
12.22
12.78
13.33
13.89

CEONNTO OO

14.44 58.0 0.21%

15.44
16.44
17.44
18.44

40.
41
42.
43.
44
45.
46.
47.
48.

0.09%
0.10%

0.10%
0.1 1%
0.11%
0.12%
0.12%
0.13%
0.13%
49.0 0.14%
50.0 0.15%
51.0 0.15%

ocoooooo0O0O0O0

11520 0.16%

§3.0 0.17%
54.0 0.17%
55.0 0.18%
56.0 0.19%
57.0 0.20%

59.0 0.22%
60.0 0.24%
61.0 0.26%
62.0 0.28%

0.26%

0.19%
0.20%

0.21%
0.22%
0.23%
0.24%
0.25%
0.26%
0.27%
0.28%
0.29%
0.31%
0.32%
0.33%
0.35%
0.36%
0.38%
0.40%

0.15%
0.16%

0.16%
0.17%
0.18%
0.19%
0.20%
0.20%
0.21%
0.22%
0.23%
0.24%
0.25%
0.27%
0.28%
0.29%
0.30%
0.31%
0.33% 0.41%
0.35% 0.45%
0.38% 0.48%
0.41% 0.52%
0.44% 0.56%

0.12%
0.12%

0.13%
0.14%
0.14%
0.15%
0.16%
0.16%
0.17%
0.18%
0.19%
0.19%
0.20%
0.21%
0.22%
0.23%
0.24%
0.25%

0.28%
0.30%
0.33%
0.35%

0.52%

0.47% 0.59%
0.49% 0.62%

0.52% 0.65%
0.54%
0.56%
0.59%
0.62%
0.64%
0.67%
0.70%

0.24%
0.25%
0.26%
0.27%
0.28%
0.30%
0.31%
0.32%
0.34%
0.35%
0.37%
0.39%
0.40%
0.42%
0.44%
0.46%
0.48%
0.50%

0.30%
0.31%

0.33%
0.34%
0.36%
0.37%
0.39%
0.41%
0.43%
0.44%
0.46%
0.48%
0.51%
0.53%
0.55%
0.58%
0.60%
0.63%
0.65%
0.70%
0.76%
0.82%
0.88%

0.37%
0.39%

0.41%
0.43%
0.45%
0.47%
0.49%
0.51%
0.53%
0.56%
0.568%
0.61%
0.64%
0.66%
0.69%
0.72%
0.75%
0.79%
0.82%
0.88%
0.95%
1.03%
1.10%

0.71%
0.74%
0.77%
0.81%
0.85%
0.88%
0.73% 0.92%
0.77% 0.96%
0.80% 1 .00%
0.83% 1.05%
0.87% 1.09%
0.891% 1.14%
0.95% 1.19%
0.99% 1.24%
1.03% 1.29%
1.11% 1.39%
1.20% 1.50%
1.28% 1.62%
1.38% 1.74%

0.56%
0.60%
0.65%
0.70%

0.68%

0.75%
0.78%

0.82%
0.85%
0.89%
0.83%
0.97%
1.02%
1.06%
1.1 1%
1.16%
1.21%
1.26%
1.32%
1.37%
1.43%
1.49%
1.56%
1.62%
1.75%
1.88%
2.03%
2.18%

0.94%
0.98%
1.02%
1.07%
1.12%
1.17%
1.22%
1.28%
1.33%
1.39%
1.45%
1.52%
1.58%
1.65%
1.72%
1.80%
1.87%
1.95%
2.04%
2.19%
2.36%
2.54%
2.73%

1.18%
1.23%

1.29%
1.34%
1.40%
1.47%
1.53%
1.60%
1.67%
1.75%
1.82%
1.90%
1.98%
2.07%
2.16%
2.25%
2.35%
2.45%
2.55%
2.74%
2.95%
3.17%
3.41%

1.48%
1.54%

1.61%
1.69%
1.76%
1.84%
1.92%
2.01%
2.10%
2.19%
2.28%
2.38%
2.49%
2.59%
2.70%
2.82%
2.94%
3.06%
3.19%
3.43%
3.69%
3.96%
4.25%
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PH

pH has a mgjor role in determining 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 aquaculture planning are
shown on Table 8.

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

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 loca 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 biologica membranes
much faster than the ionized form. Chemical tests measure the amount of total ammonia
(NH4* + NH3) which is generaly expressed as nitrogen (molecular weight = 14.00
g/mol). The concentration of un-ionized ammonia depends on total ammonia, pH, and
temperature. High pH and temperature favor the un-ionized 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 8). A recent review of ammonia toxicity (Meade, 1985)
concluded that un-ionized 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 a 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, Piper et al. (1982) proposed an upper limit concentration of 10 mg/l,
although others have suggested up to 20 mg/l (SECL, 1983). For NEOH planning 10 mg/I|
will be used as the carbon dioxide criterion. The carbon dioxide criteria may aso 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 NEOH planning.
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WATER QUALITY

TABLE 8

CRITERIA FOR SALMONIDS

Parameter ADF&G! SEPZ WDF3 USFWS#

Alkalinity undetermined >15 10-400
Aluminium <0.01 <0.10 <0.01
Ammonia (total as N) <0.05
Ammonia (un-ionized as N) <0.010 0.010 <0.010
Arsenic <0.05 <0.05 <0.05
Barium <5.0 <5 <5
Cadmium < 100 mg/L. Alkalinity <0.0005 <0.0003 <0.0002 <0.0004

> 100 mg/L. Alkalinity <0.005 <0.003
Carbon Dioxide <1.0 <10 <1 0-10
Chloride <4.0 <4
Chlorine <003 <0.03
Chromium <0.03 <0.04 <0.01 <0.03
Copper < 100 mg/L Alkalinity <0.006 <0.0002 <0.05 <0.006

> 100 mg/L Alkalinity <0.03
Dissolved Oxygen - mg/L (%) >7.0 (>95) (95-100)
Fluoride <0.5 <0.5 <0.5
Hydrogen Sulfide <0.003 <0.002 <0.003 <0.002
Hardness >20 <200 10-400
Iron <0.1 <0.3 <(.1 <0.15
Lead <0.02 <(.004 <0.02 <0.03
Magnesium <15 <15 needed
Manganese <0.01 <0.1 <0.01 <0.01
Mercury <0.0002 <0.0002 <0.0002 <0.00005
Nickel <0.01 <0.045 <0.01 <0.01
Nitrogen Gas (%) <103 <110 <110
Nitrate as N <0.2 <0.2 0-0.7
Nitrite as N <0.03 <0.015 <0.03 <0.03
Ozone <0.005
PCBs <0.002
Petroleum (Oil) <0.001
pH (units) 6.5-8.0 7.2-8.5 6.5-8.0 6.5-8.0
Potassium <5.0 <5 <5
Salinity (mg/kg) <5.0
Selenium <0.01 <0.050 <0.002 <0.01
Silver <0.003 <0.0001 <0.003 <(.003
Zinc <0.005 <0.005 <0.03
Sodium <75 <75 <75
Sulfate <50 <50 <50
Suspended Solids . <3
Temperature (“C) 0-15 5-10
Tota Dissolved Solids <400
Total Settleable Solids <80 <80
Total Gas Pressure (%) cl10 <103

All units mg/L unless otherwise noted

(1) ADF&G 1983.
(2) Shepherd 1984.
(3)Schroeder 1984.
(4) Piper et a. 1982.
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PROCESS CRITERIA

Process criteria serve as the basis for conceptual design and layout. They will change as
dte- or program-specific information is developed.

General Process Criteria

General process criteriafor NEOH are shown on Table 9.

Table 9

Process Criteria for NEOH (Adult Hauling - Incubation)

Parameter Spring Fall Chinook Summer
Chinook Steelhead
Adult Hauling
Date Apr 15-Jul 15 Sep-Dec Oct-May
Weight (1b) 13 15 6
Adult Holding
Date Apr 15-Sep 15 Sep-Dec Oct-May
Weight (Ib) 13 15 6
Temperature (F)
Optimum 50 50 50
Average Monthly Range 45-55 45-55 40-55
Maximum Daily Temperature? 63 (Apr-Jul) 63 60
60 (Aug-Sep)
Density (cf/fish) 8 7 2.5
Flow (gpm/fish) -1.5 + 0.05xT | -1.5 + 0.05xT | -0.5 + 0.05xT
Survival (%) (Capture-Spawning) 75 80 75
Spawning
Date Aug 5-Sep 15 QOct 15-Dec Mar 15-May
Female/Male Ratio 1:1 1:1 1:1
Eggs/female 4,200 4,500 5,200
Incubation
Date Aug-Dec Oct 15-Feb Mar 15-Jun
Eggs/Tray (1 female/tray) 4,200 4,500 5,200
Flow/8 trays (gpm) 6 6 6
Time to Hatch SO0F(d) 93 93 54
Temperature (F)
Optimum 42->39->42b 52 52
Average Monthly Range 45-55 45-55 45-55
Maximum Daily Temperature? 60 60 60
Survival (green egg to feeding) 90 90 90
DD to Feeding 1665 1665 975
Length at Feeding (inches)) 1.34 1.45 1.02
Weight at Feeding (#/1b) 1100 1100 2800

(@ Maximum Daily Temperatures are based on 75 percentile vaues

(b) This temperature profile may be used to delay the development of the eggs




Table 9 (Continued)

Process Criteria for NEOH (R« aring)

Parameter Spring | Fall Chinook | Summer
Chinook Steelhead
Length-Weight (W =CLI. inches, |b)
C 2,959x10-/ | 2,959x10-7 | 3,405x10-/
n 3.00 3.00 3.00
Early Rearing (Feeding to 200/1b)
Date Nov-Jan Jan-Mar May-Jul
Length at Start (inches) 1.34 1.45 1.02
Weight at Start (#/1b) 1100 1100 2800
Duration (d) @ 50F 32 32 64
Temperature (F)
River-Well Water Mix 46 50
Average Monthly 35-60 35-60 35-60
Maximum Daily Temperature? 65 65 65
DI 1.00 1.00b 1.00
FI (based on Table 8) Table 8 Table 8 Table 8
Survival (%) 98 90 90
DD /inch 840 840 810
Length at End (inches) 2.57 2.57 2.45
Weight at End (#/1b) 200 200 200
Rearing (200/lb to Transport) ,
Date Feb Jan-May 15 May-Apr
Length a Start (inches) 2.57 2.57 2.45
Weight at Start (#/1b) 200 200 200
Duration (d) @ 50F 12-205 50-85 | 189
Temperature (F)
fmum 55 55 S5
Average Monthly 40.5 35-65 35-65
Maximum Daily Temperaturea 70 70 70
DI 0.18 0.18 0.18
FI (based on Table 8) Table 8/1 .25 | Table&/1.25 | Table 8/1.25
Surviva (%) 98 92 92
DD/inch 840 840 810
Length a End (inches) 2.82-6.97 3.64-4.39 6.65
Weight a End (#/1b) 150-10 70-40 10

aMaximum Daily Temperatures are based on 75 percentile values

b DI - Ibs/cu ft./in length no greater than 0.3
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Table 9

(Continued)

Process Criteria for NEQOH (Direct Release and Acclimation)

Parameter Spring | Fall Chinook |  Summer
Chinook Steelhead
Fry Hauling for Direct Release
Date Jun-Sept May
Length (inches) 2.82 3.64-4.39
Weight (#/1b) 150 70-40
Survival (%) 99.7 99.7
Direct Release
Distance between sites 5-10 5-10
Number of Fish/Release Site/Mile/Week varies varies
Smolt Hauling for Acclimation
Date March Mar-May 15 Feb-Apr
Length (inches) 6.08-6.97 3.64-4.39 6.65
Weight (#/1b) 16-17 70-40 10
Survival (%) 99.5 99.5 99.5
Acclimation and Release
Date Apr. 1 Apr-May 15 Mar-Apr
Distance between Sites 5-10 5-10 5-10
Length at Start (inches) 6.08-6.97 3.64-4.39 6.65
Weight at Start (#/1b) 16-17 70-40 10
Duration (d)@ 55F (days) 30 3t0 30 3to0 30
Temperature (F)
Optimum 43 55 55
Average Monthly 35-65 35-65 35-65
Maximum Daily Temperature? 70 70 70
DI 0.11 0.11 0.11
FI (based on Table &) Table 8/1.25 | Table 8/1.25 | Table 8/1.25
Survival (%) 99.5 99.5 99.5
DD/inch no growth no growth no growth
Length at End (inches) 6.08-6.97. 3.64-4.39 6.65
Weight at End (#/1b) 15 70-40 10

2 Maximum Daily Temperatures are based on 75 percentile values
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Length-Weight Relationship
The weight of afish in relation to its length, at any time, is expressed as follows:
W=CxL3

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

Development Rate

Eggs. Egg development rate is based on the number of degree days above 32 F.

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

Feed Consumption
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 can be converted to simple feeding
coefficients (Fc) that relate feeding rate to water temperatures and growth rate.

TABLE 10

FEEDING COEFFICIENT AT VARIOUS WATER TEMPERATURES (a)

Temperature Feeding
°F) Coefficient-(b)
46 7.38
49 8.54
52 9.70
55 10.86
58 12.02

(a) Based on feeding rates presented in Table 25 of Piper et al.
(1982) for fish growing at 900 DD/inch length increase.

(b) Feeding Coefficient = (Water temperature - 26.94) x 0.387
To determine the daily amount of feed offered to fish, one would use the formula:
% of Body Weight to Feed = Fc/L

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

The calculations of oxygen levels and consumption will be based on the following
relationship between feed (F) and oxygen consumption in raceways (Oc):

Oc=025xF

Stated in another way, for each 100 pounds of food introduced to a raceway, 25 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=0.22 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.

Ammonia Production

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 =0.029 x F

This relationship is based on work by Mayo & Liao at the Cowlitz Trout Hatchery and
verified by other sources.

Carbon Dioxide

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

Cp=028xF

Suspended Solids

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 in 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 (F) and total SuS:

SuS=035xF
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
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 isin excess of that needed by the fish. Because of discharge restrictions on phosphate
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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 PO4:

PO4 =0.016 x F
Rearing Mortalities
To develop a hatchery model, it is necessary to have an estimate of mortalities that may be

expected in the facility. Typically, survival islowest at the beginning of a cycle and highest
at the end. Survival assumptions for NEOH are shown on Table 11:

TABLE 11

ASSUMED SURVIVAL RATES BY LIFE STAGE AND SPECIES

Life Stage Spring Chinook Fall Chinook Summer Steethead
Capture-Spawning 75 80 75
Eggs-Smolt 72 75 75
Eggs-Feeding 90 (assumed) 90 (assumed) 90 (assumed)
Feeding-200/# 90 (assumed) 90(assumed) 90 (assumed)
200/#-Release 92 ( assumed) 92 (assumed) 92 (assumed)
Smolt Hauling 99.5 (assumed) 99.5 (assumed) 99.5 (assumed)
Acclimation Ponds 99.5 (Assumed) 99.5 (Assumed) 99.5 (Assumed)
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Rearing Density

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 (Ib/ft3)
DI =

Length of fish (inches)
or
Density (Ib/ft3) = DI x length in inches

Detailed information on DIs for a number of similar projectsis shown on Tables 12 and 13.
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TABLE 12

DENSITY AND FLOW INDICES USED BY DIFFERENT AGENCIES IN
THE PACIFIC NORTHWEST FOR OUTDOOR RACEWAYS (>800/LB.)

Agency/Project Density Index Flow Index
(1b/(cfXin) (1b/gpmXin)
(a)
ODF&W Design Vaues (Based on
FMC, 1984) 0.22-0.30 (mean=0.26 65
ODF&W (Recent Hatcheries)
Willamette (standard) 0.16 (max) 50
Umatilla (ChS) 0.16 (max) 78
Umatilla (ChF) 0.17 (max) 83
WDF Desgn Vaues undetermined 100
WDF (Recent Hatcheries)
I ssaquah (chinook) 0.08 (max) 96
Lyons Ferry (ChS) 0.03-0.23 (mean = 60
0.10)
Lyons Ferry (ChF) 60
0.06-0.27 (mean =
0.16)

Yakima/Klickitat Production Design
Values

0.175 raceways (max)
0.150 ponds (max)

4 (available 02, mg/l)

(% food fed)(length, in.)

0.110 acclimation ponds (b)
(max)

US Fish & Wildlife Service

Dworshak National Fish 0.25 (max)
Hatchery (S tedhead)

Makah National Fish 0.50 (max) -
Hatchery (Fall Chinook)

Piper et al., 1982 (Salmon 0.50 (max) 100
and Trout)
Bonneville Power Administration
(Assessment of Present 0.25 ChS (max) 100

Anadromous Fish Production . . . .
1990)

0.30 ChF (max)
0.25 S teehead (max)

(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 1 10- 130% of the values shown on Table 8, Piper et a. (1982).
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TABLE 13

DENSITY AND FLOW INDICES USED BY VARIOUS AGENCIES IN THE
PACIFIC NORTHWEST FOR EARLY REARING (<800/LB.)

Agency/Project Density Index Flow Index
(1b/(cfXin) (Ib/gpmZin)
(a)

South Tacoma Hatchery 01.5-1.7 65-86
Rainbow Trout

Cowlitz Hatchery
S teelhead and Cutthroat 2.3-2.5 104-114

Mossyrock Hatchery Similar to Cowlitz Similar to cowlitz
Rainbow Trout

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

For NEOH, the following DlIs are proposed for planning purposes (Table 14):

TABLE 14

PROPOSED DENSITY INDICES BY LIFE STAGE FOR NEOH

Phase

Density Index (Ib/cfXin)

Early Rearing

1 .00

response

Rearing in Raceways 0.17
Acclimation in Raceways 0.17
Acclimation in Earthen Ponds 0.11

Acclimation in Large Earthen Ponds

no information avalable

Acclimation in Side Channds

no information avalable
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Flow Requirements

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 un-ionized ammonia, carbon dioxide and suspended solids. In turn, oxygen
consumption and metabolite production is directly related to the amount of feed.

Plow requirements for adult holding as a function of temperature (°F) are based on Senn et.
al. (1984) and are shown on Table 15.

TABLE 15

FLOW REQUIREMENTS AS A FUNCTION OF TEMPERATURE (T)

Species gpm/fish

Spring Chinook -1.5+ 0.05T
Fall Chinook -1.5 + 0.05T
Summer S tedlhead -0.5 + 0.05T

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

Loading (Ib/gpm)
Fl = S —
Length of fish (inches)

or
Loading (Ib/gpm) = FI x length in inches
The flow indices proposed for NEOH are shown on Table 16 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’ stable.
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TABLE 16
FLOW INDEX RELATED TO WATER TEMPERATURE AND ELEVATION

Temp Elevation (Feet)
°FH |0 1,000 12,000 3,000 4,000 ]5,000 | 6,000 [7,000 | 8,000 {9,000

40 2.70 |2.61 |2.54 |3.43 |2.34 [2.25 |2.16 [2.09 [2.01 [1.94

41 2.61 [2.52 [2.44 (235 [226 [2.18 [2.09 [2.02 ]1.94 [1.87

42 2.52 [2.44 12.35 [2.27 [2.18 [2.10 [2.02 |1.95 |1.88 [1.81

43 2.43 [2.35 12.27 [2.19 ]2.11 [2.03 }1.94 [1.88 |1.81 [1.74

44 234 1226 ]2.18 [2.11 [2.03 195 [1.87 [1.81 |1.74 |1.68

45 2.25 [2.18 12.10 [2.03 [1.95 [1.88 [1.80 [1.74 ]1.68 11.61

46 2.16 [2.09 J2.02 194 [1.87 |1.80 [1.73 J1.67 |1.61 [1.55

47 2.07 12.00 J1.93 J1.86 [1.79 [1.73 J1.66 |1.60 [1.54 ]1.48

48 108 |1.01 |1.85 |1.78 [1.72 |1.65 [1.58 [1.53 |1.47 |1.42

49 1.89 [1.83 [1.76 [1.70 [1.64 |1.58 [1.51 [1.46 [1.41 [1.36

50 1.80 [1.74 J1.68 [1.62 [1.56 [1.50 [1.44 [1.39 [1.34 11.29

51 1.73 |1.67 |1.62 |1.56 |1.50 |1.44 |1.38 [1.34 [1.29 |1.24

52 1.67 [1.61 J1.56 [1.50 [1.44 ]1.39 [1.33 [1.29 [1.24 ]1.19

53 1.61 [1.55 |1.50 |1.45 [1.39 J1.34 [1.29 [1.24 |1.20 j1l.15

54 1.55 |1.50 |1.45 |1.40 [1.34 129 [1.24 [1.20 [1.16 j1.11

55 1.50 [1.45 [1.40 {135 [1.30 [1.25 J1.20 [1.16 |1.12 [1.07

56 1.45 |1.40 [1.35 [1.31 [1.26 [1.21 J1.16 [1.12 [1.08 [1.04

57 141 [1.36 [1.31 {127 [1.22 [1.17 |1.13 J1.09 ]1.05 [1.01

38 1.36 [1.32 [1.27 [1.23 [1.18 [1.14 [1.09 [1.05 [1.02 ]0.98

59 1.32 [1.28 24 |1.19 [1.15 |1.10 [1.06 [1.02 ]0.99 ]0.95

60 1.29 [1.24 1.16 |1.11 |1.07 |1.03 [0.99 [0.96 ]0.92

1.2

1.2

61 1.25 }1.21 |1.1 1.13 |1.08 [1.04 [1.00 ]0.97 ]0.93 ]0.90

1.1

63 1.18 |1.14 [1.1 1.07 [1.03 J0.99 [0.95 [0.92 ]0.88 ]0.85
1.0

0
7
62 1.22 [1.18 14 11.09 [1.05 J1.01 [0.97 {094 (091 ]0.87
1
8

64 1.15 |1.12 1.04 [1.00 J0.96 092 ]0.89 [0.86 [0.83

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

INTRODUCTION

In order to adequately evaluate the NEOH program objectives, the potential facilities that
may be necessary to satisfy both the production goals and biological requirements of the
program have been evaluated. These preliminary descriptions and design criteria were used
for analyzing the candidate sites’ available land area, water supply, water quality and major
ingtitutional  issues.

The following information defines the critical factors that are required for preliminary
screening of alternatives and evaluation’ of options. The criteria presented are based upon
information obtained from BPA, ODF&W, CTUIR, NPT as well as Montgomery

Watson's experience. These criteria are presented to elicit comment, to assist and to
facilitate discussion, and are intended to be modified as necessary.

Because the NEOH project area covers 3 separate basins, the number and mix of facilities
could vary widely. To simplify this section, only two program options have been
considered for the Fianl Siting Report:

1) A single, centralized facility for the entire NEOH project area

2) Separate facilities for adult holding, incubation, and rearing in each
basin.

The facilities used to meet the production goas will be based on the information collected
during site evaluation. The following sections present basic information for each of the life
stagesinvolved in planning.

FACILITY DESCRIPTIONS

Adult Capture

Location

Walla Walla (2)

Grande Ronde (2 or more)

Imnaha (1)

Umdtilla (1)

Schedule

Apr 15 -December

Minimum Flow Necessary

10 cfs
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Facilities Necessary or Desirable for Adult Capture

Weir
Ladder
Holding (short-term)

Smdl office/storage

ANAEE R o

Security (Personnel on-site during operations, security guard during holding).

Smdll trailer or bunkhouse for personnel

Adult Holding - Single Facility

Number of Adult Fish (Assumed)

CHS 2195
CHF 706
STS 80

Flow Criteria

Temperature

50°F
55°F
60°F
65°F

Holding Volume Criteria

Schedule

CHS
CHF
STS

CHS . CHF STS
gpm/fish gpm/fish gpm/fish
1.00 1.00 2.00
1.25 1.25 2.50
1.50 1.50 3.00
1.75 1.75 3.50

Unit (cf/fish

CHS 8
CHF 7
STS 2.5

Period

April 15 -1 October
September-December
November-May
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Holding Volume and Flow Requirement

Based on a design temperature of 55 °F, the required volumes and flows are:

Species Volume Flow
(cf) (gpm)
CHS 13,176 2,744
CHF 4,942 883
STS 200 200

The maximum holding volume and flows will be computed based on the assumption that
during the month of September, 100% of the Spring Chinook and 25% of the Fall Chinook
must be held. This would require 14,412 cf of holding space and 2,965 gpm. Seven
different stocks of fish mush be held. At least 5 stocks may be held at one time.

Therefore, assuming a minimum holding volume/stock of 5,000 cf, atotal adult holding
volume of 25,000 cf will be required.

Summary

Maximum Volume Required - 25,000 cf
Maximum Sustained Temp. - 55°F
Maximum Flow Required - 6.6 cfs (2965 gpm)

Facilities Necessary or Desirable for Adult Holding Facility

Water supply

Ponds or Raceways (2 min)
Office/storage

Sanitary facilities

Utilities

Carcass Disposal

Limited bunk house
Security

Access

Effluent discharge / water treatment
Egg teking station

RPN ALON—

o

Assumed Size (General) for Complete Facility Layout

10 acres
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Adult Holding - Facilities in Each Basin
Number of Adult Fish

Basin CHS CHF STS
Walla Walla 559 80
Grande Ronde 696 640

Imnaha 392 66

Umatilla 548

Total 2195 706 80

Flow Criteria

CHS CHF STS
Temperature gpmy/fish gpm/fish gpm/fish
50°F 1.00 1.00 2.00
55°F 1.25 1.25 2.50
60°F 1.50 1.50 3.00
65°F 1.75 1.75 3.50
Holding Volume Criteria
Unit (cf/fish
CHS 8
CHF 7
STS 25
Holding Schedule
Period
CHS April 15 -1 October
CHF September-December
STS November-May

Holding Volume and Flow Requirement

The maximum holding volume and flow will be computed based on the assumption that
during the month of September 100% of the Spring Chinook and 25% of the Fall Chinook
must be held. Based on a design temperature of 55 °F, the required volumes and flows by
basin are:
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VOLUME REQUIREMENT (cubic feet)

Basin CHS CHF STS Design
Value

Walla Walla 4,472 200 4,500

Grande Ronde 5,568 4,480 6,700

Imnaha 3,136 462 3,300

Umatilla 4,384 4,400

FLOW REQUIREMENTS (gpm)

Basin CHS CHF STS Design
Value

Walla Walla 699 200 700

Grande Ronde 870 800 1,100

Imnaha 490 83 510

Umatilla 685 700

SUMMARY
Basin Volume Flow
(cf) (gpm)

Walla Walla 4,500 700

Grande Ronde 6,700 1,100

Imnaha 3,300 510

Umatilla 4,400 700
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Facilities Necessary or Desirable for Adult Holding

Water supply

Ponds or Raceways (2 min)
Office/storage

Sanitary facilities

Utilities

Carcass Disposa

Limited bunk house
Security

Access

Effluent discharge / water treatment
Egg teking station

N LA W=

Ro-

Assumed Size (General) for Complete Facility Layout

5 acres
Incubation and Early Rearing - Single Facility

Incubation and early rearing is defined as rearing of fish from green eggs to 200/pound.

Number of Eggs and Fry

Species Fry Needed Eggs Needed

CHS - 3,174,000 3,9 19,000

CHF - 1,489,000 1,838,000

STS- 109,000 134,000

Total 4,772,000 5,891,000
Schedule

Species Incubation Early Fry Rearing

CHS - Aug-Dec Nov-Feb

CHF - Oct 15-Feb Jan-Mar

STS- March 15-Jun May-Jul
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Temperature and Flows Required (total program)
Incubation

Maximum Water Temperature 55°F
Water Temperature Range - 45 to 55°F

CHS Design flow (120 stack of 8 trays @ 8 gpm) 960 gpm
CHF Design flow (52 stack of 8 trays @ 8 gpm) 416 gpm
STS Design flow (4 stack of 8 trays@ 8 gpm) 32 gpm
Controlling Flow = 1,376 gpm (CHS+CHF)

Early Rearing

Maximum Water Temperature 55°F
Water Temperature Range - 45 to 56°F

Design Flow

FI=1.35, (55°F/3,000 ft elevation)
Loading =3.47 1b/gpm
6,900 gpm

Density

DI =10
D = 2.47 1b/ct
Volume = 10,000 cf

Water Source

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

Facility Size (generic)
2 acre (max.)
Facilities Necessary or Desirable for Incubation/Early Rearing

Groundwater supply (1st option)
Disinfection facilities (secondary option)
Loading facility

Incubation room (controlled environment)
Office lab area

Personnel facilities

Sanitary facilities

Early rearing facilities

Effluent disinfection

CONAURL

Incubation and early rearing would be developed with other facilities at a particular Site,
such as full-term rearing or adult holding, so infrastructure would be in place.
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Incubation and Early Rearing - Facilities in Each Basin

Incubation and early rearing is defined as rearing of fish from green eggs to 200/pound.

Number of Eggs and Fry

Eggs
Basin CHS CHF STS
Walla Walla 738,000 134,000
Grande Ronde 1,470,000 1,677,000
Imnaha 835,000 161,000
Umatilla 790,000
Fry
Basin CHS CHF STS
Walla Walla 598,000 109,000
Grande Ronde 1,190,000 1,359,000
Imnaha 677,000 130,000
Umatilla 1640,000 |
Schedule
Species Incubation Early Rearing
CHS - Aug-Dec Nov-Feb
CHF - Oct 15-Feb Jan-Mar
STS- March 15-Jun May-Jul
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Temperature and Flows Required
Incubation
Maximum Water Temperature 55°F
Water Temperature Range - 45 to 55°F
Water flow per 8 trays = 8 gpm
It isassumed that both CHS and CHF are in the incubators at the same time.

Number of Stacks

Basin CHS CHF STS Total
Walla Walla 22 4 22
Grande Ronde 44 47 91
Imnaha 25 5 30
Umatilla 24 24

Water Flow (gpm)

Basin CHS CHF STS Total

Walla Walla 176 32 176

Grande Ronde 352 376 728

Imnaha 200 40 240

Umatilla 192 192
Early Rearing

Maximum Water Temperature S5°F
Water Temperature Range - 45 to S6°F
Assume 100% of CHS and 50% of CHF in raceways during January and February

Design Flow

FI=1.35, (55°F/3,000 ft elevation)
Loading =3.47 Ib/gpm
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Density

DI =10
D =2.47 1b/ct
Rearing Volume (cf)
Basin CHS CHF STS Total
Walla Walla 1,200 220 1,200
Grande Ronde 2,410 2,800 3,810
Imnaha 1,370 263 1,400
Umatilla 1,300 1,300
Water Flow (gpm)
Basin CHS CHF STS Total
Walla Walla 962 160 962
Grande Ronde 1,800 1,960 2,780
Imnaha 976 190 1,070
Umatilla 922 920

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.  Groundwater supply (1st option)

2. Dignfection facilities (secondary option)
3:  Loading facility

4.  Incubation room (controlled environment)
5. Office lab area

6.

Personnel facilities
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7. Sanitary facilities
8. Ealy rearing facilities
9. Effluent disinfection

Incubation and early rearing would be developed with other facilities at a particular Site,
such as full-term rearing or adult holding, so infrastructure would be in place.

Full Term (Satellite) Rearing - Single Facility

Full term rearing is defined as rearing of fish from 200/pound to release, it does not include
incubation and early fry rearing.

Number of Fish Total

ChS would be the limiting factor for rearing because of the longer rearing period and larger
biomass. CHS programmed for release at 150/1b. have not been considered as they will be
planted early in the rearing cycle.

1,139,000 @ 10/Ib  6.97"
1,338,000 @ 15/1b  6.08"

Schedule

Rearing Period - 15 months

Schedule - April to May release

Size initid - 200/1b

Flows Required (total program)
FI = 0.93 (3000 ft & 60 F)

Loading = 6.48 Ib/gpm @ 10/1b
Loading = 5.65 Ib/gpm@ 15/1b

Flow @ 10/1b = 17,577 gpm
Flow@ 15/1b = 15,788 gpm
Tota Flow = 33,365 gpm (74.5 cfs)

Volume Required

DI =0.18
Density = 1.25 Ib/cf @ 10/1b
Density = 1.09 Ib/cf @ 15/1b

Volume@ 10/b = 91,120 cf

Volume @ 15/1b = 81,835 cf

Total = 173,000 cf
Summary

Maximum Holding Area Required - 173,000 cf
Temperature Range - 45-65°F

Peak Maximum diurnal temperature 60-65°F

Maximum Flow Required - 74.5 cfs

Maximum summer critical flow - 56 cfs (75% of maximum)
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Facilities Necessary or Desirable for Full Term Rearing Facilities

Water supply
Water treatment
Loading facilities
Office/storage/lab
Personnel facilities
Raceways/ponds
Sanitary facilities
Access

Utilities

Security

Effluent water treatment and return

VENRUA @

ho-

Assumed Size of Complete Facilities
10 acres
Full Term (Satellite) Rearing - Facilities in Each Basin

Full term rearing is defined as rearing of fish from 200/pound to release, it does not include
incubation and early fry rearing.

Number of Fish Total

The CHS planted at 150/1b have not been considered in this computation because of the
small amount of biomass.

Basin CHS CHF STS

Walla Walla 550,000@ 10/# 100,000@ 10/#
Grande Ronde 945,155@15/4# | 1,250,000@40/#

Imnaha 392,500@15/# [ 120,000@70/#

Umatilla 589,000@ 10/#

CHS 10/1b 6.97”

CHS 151b 6.08"

CHF 401b 4.39”

CHF 70/1b 3.64”

STS 5/b 8.37"

40



Schedule
CHS

Rearing Period - 200 days
Release Period - April to May

CHF

Rearing Period - 50 days
Release Period - April to May

STS

Rearing Period - 189 days
Release Period - April to May

Flows Required
Water flows are based on CHS + STS as these two species will be in the raceways at the
same time. The overlap between the CHS and CHF will be considered during concept
design.
Design Flow Index

FI = 1.35 (3000 ft & 55 F)
SCH

Loading = 6.48 Ib/gpm @ 10/1b
Loading = 5.65 1b/gpm@ 15/1b

CHF

Loading = 4.08 1b/gpm @ 40/1b
Loading = 3.39 Ib/gpm@ 70/1b

STS
Loading = 7.78 Ib/gpm @ 5/1b
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Water Flow (gpm)

Basin CHS CHF STS Total
Walla Walla 8,488 2,570 9,800
Grande Ronde 11,152 7,659 11,200
Imnaha 4,631 506 4,600
Umatilla 9,090 9,100

Volume Required

Volumes are based on CHS + STS as these two species will be in the raceways at the same
time. The overlap between the CHS and CHF will be considered during concept design.

Design Density Index
DI =0.18
CHS

Density = 1.25 Ib/cf @ 10/1b
Density = 1.09 lb/cf @ 15/1b

CHF

Density = 0.73 Ib/cf @ 40/1b
Density = 0.61 Ib/cf @ 70/1b

STS
Density = 1.40 lb/cf @ 5/1b

Volume (cf)
Basin CHS CHF STS Total
Walla Walla 44,000 14,200 51,100
Grande Ronde 58,000 | 43,000 58,000
Imnaha 24,000 2,800 24,00
Umatilla 47,000 47,000
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Summary
Maximum flow and volume listed above
Maximum summer critical flow at 75% of maximum

Facilities Necessary or Desirable for Full Term Rearing Facilities

Water supply
Water treatment
Loading facilities
Office/storage/lab
Personnel facilities
Raceways/ponds
Sanitary facilities
Access

Utilities

Security

Effluent water treatment and return

RSOeRNOOTRWDE
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Assumed Size of a Complete Facilities
10 acres
Direct Release
Number of Fish
1.37 million CHF

0.380 million CHS subsmolt
Some portion of the remaining 2.47 million CHS smolts

Site Locations
Greater than 3 river miles between Stes.
Schedule
Spring Chinook
June-July-September (subsmolts)
Fall Chinook
April-May
Summer S tedlhead

None planned
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Facilities Necessary or Desirable for Direct Release
1. Accesstoriver (safety consideration)

2.  Flowing “pool” near access

3. Public parking if accessis open (2-3 spaces)

Final (Extended) Rearing/ZAcclimation Facilities

Final rearing/acclimation of fish may occur over a period of time ranging from 3 to 30
days.

Number of Fish
CHS
Some portion of the 2.47 million CHS smolts
STS
100,000 @ 5/1b
Unit Assumption

Assume 1 unit equal 100,000 fish @ 5/lb (arbitrary but convenient)

Schedule
Spring Chinook March-May
Summer Steelhead March-April

Flow Required

Approximately 4 cfs/unit (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
Area per unit - 2 acres
Option 2 - Pond (Earthen or FML Lined)
One or more ponds per unit
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
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Volume each unit 20,000 (plus) cf
Area per unit (generd) 4 (plus) acres

Option 4 - Naturd Side Channel

One per unit
Volume per unit - 10,000 + cf
Area per unit - depending upon Ste sdlection

Facilities Necessary or Desirable for Final Rearing/Acclimation Facility for
the NEOH Basins

Water intake and supply

Raceway tankage/pond

Access

Security

Water discharge and return facilities

Release structure

Weir ladder and holding area if adult collection included
Fish barrier/ screens

ONSARWN

Small-Scale Hatchery

Facility Size per Unit

50,000 smolts (10/Ib) (preliminary assumption)
Water Quality

River water 8/gpm = 700 gpm (1.6 cfs)
Groundwater 2.15/gpm 50 gpm

All incubation and early rearing (up to 500/Ib) must be on groundwater or a disinfected
surface water supply (50°+5)

Facilities Required

Water source surface and ground (disinfected surface water)
Egg source

Egg incubation (boxes, trough, etc.)

Raceways (2)

Utilities

Security

Sanitary Facilities

Personnel  facilities

P NAUS 0N

45



ADVANCED TECHNOLOGY APPROACHES
Adult Holding
1.  Conventional flow through facilities and refrigeration to use available water.
Assumptions:
Single Facility
2,965 gpm flow Would require a peak (AT=10°F) chiller
capacity of approximately 1200 tons which
equates to 830 kWh

2. Reuse and Refrigeration

Assumption:
2965 gpm No recycle
297 g-pm Influent 90% recycle
30 gpm Influent 99% recycle

3. Influent detention basin to reduce peak daily maximum temperatures

Assumptions
Detention Time Volume
(hours) (ft)
2 48,000
4 95,000
6 143,000

4.  Reduced flow during day + pure oxygen aeration

4000 gpm during night and early morning
1000 gpm recirculation flow during the afternoon

Incubation
1. Moist incubation for reduced groundwater use and refrigeration cost.
Assumptions:

Single Facility (1,376 gpm)
50 gpm needed

Rearing
1. Reuse for rearing supply.
Assumptions:

Single Facility (33,365 gpm)
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90% reuse reduces flow from 74.5 to 7.5 cfs with increased costs and
complexity but workable in awater shortage.

2. Use of pure oxygen for satellite rearing to reduce water demand in combination with
refrigeration.

Assumptions:
Single Facility (33,365 gpm)

74.5 cfs flow through water
24.8 cfswith 02 supplementation

Enhanced Species Introduction
Eggs Collected from Wild Stock or other Sources
1,000,000 eggs (200 spawning pairs)
Adult Obijective
500 adults at 1. 1 (M:F)
Adults raised to full term from egg source for brood stock purpose.
Water Flow Necessary
Temperature = 55°
Loading = 3 gpm/fish
Water Flow = 1,500 gpm

Volume Required

Density = 25 cf/ fish
Volume = 12,500 cf

Facilities Required
1. Complete hatchery facility

2. Brood stock tanks (no salt water)

3. Net pens

4. Brood stock tanks (salt water or recycle)
Potential Existing Site

Ore-Aquafacilities at Springfield or Newport, Oregon
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SURFACE WATER AND GROUNDWATER AVAILABILITY AND
QUALITY

SURFACE WATER
Surface Water Quantity

The NEOH study area includes the Grande Ronde, Imnaha and Walla Walla Rivers.
Streamflow data in these basins was obtained from the U.S. Geological Survey (USGS).
The location of the gages with period of record greater than ten years is shown on the
individual river basin drainage maps. Tabulated values and graphs of minimum, maximum
and average streamflow, by month may be found in Appendix A. Table 17 summarizes the
streamflow gages in these river basins, their source and period of record.

TABLE 17
SUMMARY OF STREAMFLOW GAGES IN THE NEOH STUDY AREA

SOURCE LOCATION PERIOD
USGS 13292000 Imnaha River a Imnaha 1929-1982
USGS 13318500 Grande Ronde River near Hilgard 1938-1956
USGS 13318800 Grande Ronde River a Hilgard 1%7-1982
USGS 13319000 Grande Ronde River a La Grande 1904-1982
USGS 13320000 Catherine Creek nr Union (before diversion) 1912-1936
USGS 13320000 Catherine Creek nr Union (after diversion) 1938-1982
USGS 13323500 Grande Ronde River near Elgin 1956-1981
USGS 13323600 Indian Creek near Imbler 1939-1950
USGS 13327500 Wallowa River at Joseph 1905-1982
USGS 13329500 Hurricane Creek near Joseph 1925-1978
USGS 13330000 Logtine River near Logtine 1913-1982
USGS 13330500 Bear Creek near Wallowa 1925-1982
USGS 13331500 Minam River at Minam 1966-1982
USGS 13332500 Grande Ronde River a Rondowa 1927-1982
USGS 13333000 Grande Ronde River a Troy 1945-1982
USGS 14010000 S. Fork Walla Walla near Milton 1907-1982
USGS 14010500 S. Fork Walla Walla below PP&L. nr Milton 1904-1945
USGS 14010800 N. Fork Walla Walla nr Milton-Freewater 1970-1982
USGS 14011000 N. Fork Walla Walla nr Milton 1931-1969
USGS 14018500 WallaWalla River near Touchet, WA 1951-1989
USGS 14017000 Touchet River at Bolles 1941-1989
USGS 14015000 Mill Creek at Walla Walla, WA 1941-1989
USGS 14013000 Mill Creek nr Walla Walla. WA 1939-1989
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Surface Water Quality

Water quality information for the NEOH study area included temperature measurements
recorded by the USGS at three stations, Oregon Department of Environmental Quality
(DEQ) water quality monitoring stations at 9 locations, and ongoing water temperature
monitoring at a number of sites conducted by NPT Fisheries Department. Appendix B
contains summaries of water temperature for a number of sites within the NEOH study
area.

Three USGS gages in the NEOH study area included water temperature data (Table 18).
Daily maximums and minimums are available for the period of record shown. The Minam
River gage is a USGS hydrologic bench-mark station where extensive water quality datais
available for the period of record.

TABLE 18
USGS TEMPERATURE STATIONS IN THE NEOH STUDY AREA

SOURCE LOCATION PERIOD
USGS 13331500 Minam River at Minam 1965-1985
USGS 13329900 Wallowa River at Wallowa 1976-1977
USGS 13330200 Lostine River at Lostine 1976-1977

There is extensive water quality data available in the Grande Ronde River basin. Table 19
lists DEQ monitoring stations where water quality data is available. The analysis
performed for the DEQ monitoring stations is designed to determine basic water quality
conditions. This data should be obtained in a site-specific basis for conceptual design
purposes.

TABLE 19

DEQ WATER QUALITY MONITORING STATIONS IN THE NEOH

STUDY AREA
SOURCE LOCATION PERIOD
STORET 402398 Near Red Bridge State Park 1967-1968
STORET 402397 Hilgard St. Park 1967-1972
STORET 402919 Highway 82 Bridge 1966-67,1973
STORET 402400 Catherine Creek at Cove 1960-1968
STORET 402167 3.8 mi. S. of Elgin 1962-1974
STORET 402396 Hwy 82 E. of Elgin 1967-1968
STORET 402399 WallowaLk. discharge 1966-1968
STORET 402080 Wallowa River at Minam 1968-1974
STORET 402395 Hinhwav 3 1966-1968

Spot observations of temperature and and other water quality parameters are available for
the following drainages. Catherine Creek, Grande Ronde River, Lostine River, Indian
Creek, Wallowa River, Minam River, and Prairie Creek.

Water samples for general minerals and other water quality parameters were collected at
Stes within each basin during initiad dte vists (Tables 20 and 21).
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TABLE 20

GRANDE RONDE BASIN - WATER QUALITY (4/91)

Sample Locations
N. Fork 5. Fark Vey Meadows | Sheep Creek | Beaver Ck. st | Grande Ronde | Hayes Fork Minam R. ODF&W
Parameters Catherine Catherine (Grande (Grande Grande Ronde | at Beaver Ck. | iprings Praric | Confluence Bighorn
Creek. Creck (Grande Ronde) Ronde) (Grande (Grande Creek (Minam / Sheep Range
(mg/L uniess noted) (Grandc Ronde) Ronde) Ronde) (Wallowa) Wallowa) (Lostine)
Ronde)
Alkalinity 31.0 20.0 35.0 29.0 29.0 29.0 148.0 21.0 30.0
Bicarbonate 31.0 28.0 35.0 29.0 29.0 29.0 148.0 21.0 30.0
Carbonate 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Calcium 1.0 5.0 1.0 5.0 6.0 4.0 39.0 7.0 11.0
“hloride <1.0 <1.0 cl.0 <1.0 <1.0 <1.0 1.0 <1.0 <1.0
“onductivity (jimhos) 45.0 42.0 54.0 44.0 42.0 44.0 265.0 41.0 55.0
TNuoride 0.02 0.04 -0.04 0.04 0.05 0.07 0.15 0.03 0.03
Jardness 23.0 20.0 28.0 21.0 23.0 23.0 123.0 21.0 27.0
Nitrate N <o. 10 <0.10 <0.10 CO0.10 <o. 10 <o. 10 1.71 <0.10 <0. 10
Sulfate <1.0 <1.0 1.0 2.0 1.0 2.0 9.0 2.0 5.0
DS 76.0 70.0 78.0 80.0 98.0 90.0 214.0 60.0 12.0
Magnesium 2.3 17 2.3 14 2.4 18 3.1 1.6 9.0
pH (pH units) 7.6 1.1 7.6 1.5 1.7 7.6 8.5 7.6 7.8
Potasssium 0.94 1.0 2.0 2.0 2.0 2.0 2.4 15 1.0
Sodjum 35 4.0 4.0 4.5 4.0 4.5 15.0 3.0 1.6
Hydroxide 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0




TABLE 21
WALLA WALLA AND IMNAHA BASINS - WATER QUALITY (4/91)

Sample Locations
Touchet R.| S.Fork a | Big Sheep Marr Fence
Parameters at Dayton | Harris Park |  Creek Ranch Creek
(Touched/ (Wdla (Imnaha) (Imnaha) | near Marr
(mg/L unless noted) Walla Walla) Ranch
Walla) (Imnaha)
Alkalinity 35.0 29.0 40.0 57.0 81.0
Bicarbonate 35.0 29.0 40.0 57.0 81.0
Carbonate 0.0 0.0 0.0 0.0 0.0
Calcium 8.0 6.0 11.0 17.0 17.0
Chloride cl.0 cl.0 <10 <|.0 1.0
Conductivity 62.0 51.0 89.0 115.0 136.0
(Lmhos)
Fluoride 0.08 0.07 0.08 0.07 0.14
Hardness 26.0 20.0 35.0 58.0 57.0
Nitrate N <0.10 <0.10 <0.10 <0.0 <0.10
Sulfate 1.0 cl.0 11.0 11.0 3.0
TDS 80.0 70.0 110.0 110.0 140.0
Magnesium 3.0 2.0 5.0 3.0 5.0
PH (pH units) 7.0 7.1 7.9 8.2 7.9
‘Potassium 1.6 16 1.7 1.7 5.1
:Sodium 2.3 2.1 6.5 4.5 8.8
IHydroxide 0.0 0.0 0.0 0.0 0.0
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Flood Frequency Data

The Federal Emergency Management Agency Flood Insurance Studies for the drainage
basins have been obtained from FEMA. These contain flood flow statistics and stages in
the creeks and river as well as floodplain boundaries.

The Flood Insurance Study for each county or city with proposed sites was reviewed for
flooding information or documentation. The 100-year return period flood boundary has
been defined by The Federa Emergency Management Agency (FEMA) on the larger creeks
and major rivers, and Table 22 indicates whether the site falls within the |00-year flood
boundary.

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 that the site lies
within the FEMA defined 100-year floodway, or if 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.

GROUNDWATER

Groundwater potential for facility water supply has been evaluated to determine the
potential for development of disease-free groundwater supplies ranging from 500 to 5000
gpm for egg incubation, fry rearing, and general hatchery water supply. Groundwater
temperatures in the 50 to 60 °F range are preferable.

The preliminary evaluation indicates that there is moderate to good potential for
development of 500 to 1000 g-pm wells at the identified sites in the Grande Ronde and
Wallowa River drainages. There is poor to moderate potential for development of 500 to
1000 gpm wells at the identified sitesin the Imnaha River drainage. Test drilling as part of
the Umatilla Satellite and Release Sites Project determined probable well yields in the 250
gpm range for an identified Ste on the South Fork Walla Walla River.

The evaluation is based primarily upon published geologic and hydrologic data and well
logs on file with the Oregon Department of Water Resources. The well logs examined are
nearly all domestic wells, typically drilled to the first water bearing zone of significance.
As such, they do not give a true indication of groundwater potential at depth. Except for
the test well drilling on the South Fork Walla Walla River, no field investigations of
groundwater potential have been performed as part of this evaluation. A summary of the
well logs that were reviewed is contained in Appendix C.

This evaluation describes groundwater development “potential”, based upon regional data
and limited local data. Thus, it is possible that only low yield wells might be developed at
sites identified as having “good potential”, or high yield wells might be developed at sites
described as having “poor potential”. Additional investigations will be required at all sites
selected for further study. This additional study may consist of further well log review,
conversations with local well drillers and residents, and field examination of
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TABLE 22

QUALITATIVE EVALUATION OF FLOOD POTENTIAL AT PROPOSED SITES

Site Within 100-

Sites In Grande Rone River Dralnsge River Flood Year Floodway Comments
Basin Potential
1. Catherine_Creek N&S forks confluence Catherine Creek High NoFEMAdata bottom freezing, ice jams
2. Catherine-Milk Creek confluence (OSU site) Catherine Creek Moderate NoFEMAdata
3. Catherine Cregk at Union (Old Hatchery) Catherim Cresk Moderate NoFEMAdata
4. Vey Meadows Grade Ronde LOW NoFEMAdata
5. SheepCreek Sheep Creek LOW NoFEMAdata
6. Beaver Creek Beaver Creek High NoFEMAdata South side is braided river channel
7. Sanderson Springs/Mill Creek (dte
ellmlnated)
8. Lower WIllow Crk near Elgin (site
ellmlnated)
9. Indian Creek near Elgin Indian Creck Low No FEMA data
10. Gmnde Ron& near Elgin (b) Grande Ronde Modemate Yes
11. Looking Glass Hatchery Looking Glass Crk Low No FEMA data
12. Wildcat Creek Area Wildcat Creek Moderate Yes
13. Fish Ladder (Former USFWS Research Site) Grande Ronde Moderate Yes
14. Flora Grade (Schoolbus Flats) Grande Ronde Moderate Yes
15. Cottonwood Creek Grande Ronde Low No FEMA data
16. Wallowa Lake Wallowa R. Moderate Yes
17. Hayes Fork-Prarie Creek (site
eliminated)
18. Wallowa Hatchery Wallowa R, Low No
19. Big Canyon Creek Wallowa R. Moderate Yes
20. Minam River confluence with Wallowa Wallowa R. Low No
21. ODFW Bighorn Sheep range Lostine R. High Yes icing conditions, gravel deposition
22. Strathearn Ranch Lostine R. Moderate Yes
23. Lostine Dam Lostine R. Moderate Yes
24. Cross-Valley diversion Lostine R. High Yes site in floodplain
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Table 22 (cont.)

Site Within 100-

Sites in Imnaha River Drainage Basin River Flood Year Floodway Comments
Potential

1. Indian Crossing Imnaha River Low No FEMA data

2. Gumboot Creek (Fish Weir) Gumboot Creek Low No FEMA data

3. Grouse Creek-Imnaha confluence Imnaha River Moderate Yes

4 Big Sheep-Lick Creek confluence Big Sheep Creek Low No FEMA data

5. Big Sheep Creek Bigg Sheep Creek Moderate Yes

6. Big Sheep-Little Sheep confluent Big Sheep Creek Moderate YeS

7. Little Sheep Creek Little Sheep Creek Low No FEMA data

8. Gene Marr Ranch Imnaha River Moderate YeS

9. Horse Creek (dte eliminated)

Site Within 100-
Sites In Walla Walla River Drainage Basin River Flood Year Floodway Comments
Potential

1. NE 8th Street Bridge (Milton Freewater) Walla Walla River Low No

2. Sth and Walnut (Milton Freewater) Walla Walla River Low No

3. Harris Park (at park) S Fork Walla Walla Low No

4. Harrls Park No. 2 (site eliminated)

5. S. Fork/Elbow Creek confluence (site

elim)

6. Russell Walker property S Fork Walla Walla Moderate Yes
1 7. Wolf Fork Confluence Wolf Fork undetermined undetermined

8. WDW Dayton Conditioning Pond Touchet River undetermined undetermined

9. Railroad Bridge (a) ‘Walla Walla River undetermined undetermined
10. Pond at FS boundary N Fork Touchet River| undetermined undetermined




sites. Test well drilling is recommended at all sites selected for further study of the
potential for development of incubation/early rearing facilities

A technical term frequently used in the following discussions is “specific capacity”.
Specific capacity is an expression of the productivity of a well, and is derived by dividing
well yield by water-level drawdown. Specific capacity is typically expressed by gpm/ft.
For instance, a well that yields 400 gom with 100 feet of water level drawdown would
have a specific capacity of 4 gprn/ft. In general, specific capacities of less than one gpm/ft
indicate poor production potential.

Aquifers
Aquifers in the NEOH study area include the following generd units:

Basalt aquifers
Sedimentary aquifers
Igneous and metamorphic aquifers.

These units are briefly discussed below in order of importance. Much of the following
discussion is based upon information taken from Gonthier (1985).

Basalt Aquifers. Basalt aquifers in northeastern Oregon consist of layered sequences of
lava flows with some sedimentary interbeds, tuff, and flow breccia. The basalt agquifers are
part of the Columbia River Group, a mgjor interstate aquifer system. The basalt aquifers
are highly developed in the irrigated areas west and north of Pendleton, but are largely
undeveloped in the upland areas to the east. Typica high capacity wells in the basalt
aquifers yield 500 to 1000 gpm, with specific capacities typically ranging from 5 to 50
gpm/ft.

Hampton (1964) noted that in the Grande Ronde Valley, there is a 50 percent chance of
obtaining 1 gpm/ft of drawdown per 100 feet of saturated basalt penetrated. In other
words, specific capacity would average 2 gpm/ft for a 200-foot well or 4 gpm/ft for a 400-
foot well. Thus, the potential yield from awell completed in the basalt is generally directly
proportiona to the saturated thickness of rock penetrated.

Sedimentary Aquifers. Sedimentary aquifers consist of layered sequences and
mixtures of clay, silt, sand, and gravel. Within the NEOH study area, sedimentary
aquifers are most prominent in the Grande Ronde Valley and in the Enterprise area. The
Grande Ronde Valley sediments are as much as 2000 feet thick, and consist primarily of
sand and clay. The best aquifers are typically sand units in the upper 300 feet of the
sediments, and coarse-grained alluvia fan deposits near the large inflowing streams at the
valley margins. Specific capacities of wellsin the Grande Ronde Valley are typically in the
range of 5 to 10 gpm/ft, although yields appear to vary considerably with location. In the
Enterprise area, the aquifers are found in glaciofluvial, ground moraine, and alluvial
deposits.

In addition to deep sediment sequences, Quaternary aluvium (surface sand and gravel) is
present at many sites. Where deep enough, the alluvium often has potential for
groundwater production. However, groundwater from the alluvium is often obtained from
surface water infiltration and is thus subject to variations in temperature and quality.

Igneous and Metamorphic Aquifers. Igneous and metamorphic rocks of Cretaceous

to Devonian age form the cores or basement beneath much of highlands in northeastern
Oregon. These aquifers are exposed in areas such as the lower Imnaha River where
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erosion has cut through the overlying blanket of Columbia River basalt. The igneous and
metamorphic aquifers typicaly have low permeability, with typical specific capacities of
less than 0.5 gpm/ft.

Grande Ronde River Basin Sites

Beaver Creek Area. The Beaver Creek area is mapped as Columbia River Basalt, with
overlying sediments in areas. Potential aquifers are found in the basalt. Groundwater
potential at this Ste should be considered similar to other areas of basalt aquifer in the upper
Grande Ronde basin. That is, there is a 50 percent chance of 500 gpm yield from a 500-
foot well with a 100-foot pumping level. However, the well logs from the Beaver Creek
area suggest that yields from moderately deep wells may be dightly less than average for
the Grande Ronde Basin (Appendix C).

Catherine Creek at Union. At Union, the surficial geology is aluvia fan materia,
with Columbia River Basalt exposed at the surface to the east of Union. The Columbia
River Basalt is below the fan material at Union at depths of more than 150 feet on the west
side of town. Basalt is at the surface on the east side of town. High capacity wells in town
would tap basalt aquifers.

Groundwater potential at this site should be considered as similar to other areas of basalt
aguifer in the upper Grande Ronde basin. That is, there is a 50 percent chance of 500 gpm
yield from a 500-foot well with a 100-foot pumping level. Note that the City of Union has
drilled three deep (1200 to 1695 feet) municipal wells with high yields (800 to 1922 gpm,
Appendix C). However, these wells also have relatively high temperatures (68 to 72°F).

Hampton (1963) reported that a 337-foot well completed in the Catherine Creek alluvial fan
about 2 miles northwest of Union produced 3,000 gpm sustained yield with a 95-foot
pumping level. Temperature from this well was reported to be 58 degrees. This suggests
good potential from sediments in the area north and west of Union.

In general, chances for development of facility groundwater supplies are good at Union,
although cold groundwater may need to piped one mile or more to a hatchery facility at the
primary site being considered. Warm groundwater should be available from wells in close
proximity to town.

Catherine Creek at OSU Site. The geology at the OSU site consists of alluvid
sediments in the valley bottom which are underlain by Miocene basalt and Triassic marine
sedimentary rocks and volcanics. Thickness of the alluvium is unknown, but might be in
the range of 100 to 150 feet. The older rocks are exposed at the surface to the south and
east, near the forks of Catherine Creek and in the southeast comer of the valley. The older
rocks have relatively low groundwater potential, and the bedrock groundwater target will
be fractured basalt along identified shear zones. The character of the Columbia River
basalts in this area of Catherine Creek is different than other areas of the Grande Ronde
basin, with the rock having a somewhat andesitic appearance. The groundwater potential
from these rocks is not well known, given a lack of wells in the vicinity of the site. The
nearest successful well is at Catherine Creek State Park. The driller’s log for this well
reported that it is 365 feet degp and flowed 80 gpm of 70°F water. No shut-in pressure
was reported on the log.

There appears to be potential for warm groundwater from deep basalt wells and cold

groundwater from aluvial sediments in this area. A groundwater investigation at this site
would probably best be accomplished by conducting a geophysical (seismic refraction)
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survey to determine bedrock profiles across the valley. Based upon the seismic profiles, a
shallow test well could be drilled at the site with the greatest thickness of aluvia fill. A
deep test well would also be recommended. The deep well would preferentially be sited
aong one of the identified faults in the vicinity of the gte.

Lower Willow Creek near Imbler. According to Hampton (1964), an irrigation well
located one mile east of Imbler (IS/38E-24) is 1,150 feet deep and flowed 3,500 gpm with
a shut-in pressure of 43 psi and a temperature of 84 degrees. The well penetrated sand and
clay to adepth of 685 feet, including 29 feet of coarse sand at 541 feet that flowed 65 gpm.
Thus, it appears that the Imbler area has good potential for high capacity wells, although
well depth may exceed 500 feet and temperature may be a problem with deeper (greater
than 700 feet) wells.

WEell logs for this area show moderate potential from sediments above 500 feet, and good
potential from basalt aquifers below 500 feet (Appendix C). However, we anticipate that
temperatures from the deep wells will be in excess of 60°F.

Grande Ronde River near Elgin. Groundwater at Elgin could be obtained from
either the basalt or the overlying lake-bed sediments. Hampton (1964) reported that two
municipal wells for the City of Elgin were completed in basalt below the lake bed
sediments, with total depths of 350 and 655 feet. Each well cut about 100 feet of basalt.
Yield from the deeper well was tested at 1,095 gpm with 87 feet of drawdown (12.6
gpm/ft), and 552 gpm with 27 feet of drawdown (20.4 gpm/ft). Yield from the shallower
well was 590 gpm with 62 feet of drawdown (9.5 gpm/ft) and 300 gpm with 38 feet of
drawdown (7.9 gpm/ft). The deep well temperature was 52 OF with 140 ppm total
dissolved solids. These wells suggest good potential for high capacity (500 to 1000 gpm)
basalt wellsin this area.

WEell logs from the area northwest of Elgin show relatively poor yields from the sediments.
For instance, the Ronald Rademacher well penetrates “clay, rocks, and sand” to 400 feet
(Appendix C). Although these wells are not constructed for efficient production, it appears
that the gravels and sands tapped in this area are typically too clayey for high yield. Thus,
the shallow (sediment aquifer) groundwater potential west of Elgin should be considered
relatively poor.

Sanderson Springs Area (Mill Creek). This area is located north of Summerville
within the Grande Ronde structural basin. The area is mapped as containing aluvia fan
deposits underlain by lake-bed sediments. The logs indicate a considerable amount of
gravel and sand, but most appear to be mixed with clay. Therefore, it may be difficult to
intercept a clean, coarse layer of sand or gravel for high capacity wells. The Marvin
Peterson well went into rock at 88 feet, indicating that basalt may be shallow in some
places (Appendix C).

Given the success of deep wells near Imbler (discussed in connection with the Lower
Willow Creek site), there is good potential for development of high capacity (500 to 1000
gpm) deep wells in this general area. However, temperature could be a problem with deep
basalt wells.

Lookingglass Hatchery. Lookingglass Hatchery was evaluated during a June 18-19
site visit. There appears to be considerable potential for additional groundwater
development at the Lookingglass Hatchery. The hatchery manager, Scott Lusted, provided
information for their current water supply situation. It appears that fish production is
currently limited by some relatively minor problems, most of which appear to be solvable.
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In terms of groundwater, the hatchery manager does not feel comfortable with increasing
production from the system for the following reasons.

He was told that the pipeline from Tempering Well No. 2 is sized for 2000
gpm, so they limit their pumping in that pipeline to only 2000 gpm.
(Tempering Well 2 is equipped with a nominal 2000 gpm pump, but the
well is cagpable of much more).

He does not think that they have sufficient water rights to produce more
water.

Operation of Tempering Well No. 1 causes interference in the nearby
domestic well, which results in domestic well pump cavitation. Therefore,
they do not operate Tempering Well No. 1.

Following the site visit, well logs were obtained from ODWR for the four wells at the
facility (Tempering Well No. 1, Tempering Well No.2, Test Well BI, and the domestic
well). A copy of Hvdr logical Ev ion - L ookinegl Fish Hatchery prepared for
the Corps of Engineers by SRH Environmental Management was also reviewed. SRI-I
concluded that Tempering Well No. 2 is capable of 3000 to 4000 gpm. They predicted
pumping well drawdown of only 39 feet after 30 days of continuous pumping at 3000
gpm. The well is about 500 feet deep with a 130-foot static water level. SRH
recommended increasing production from Tempering Well No. 2 and construction of an
additiona well north of the facility dong Jarboe Creek.

Based upon the SRI-I report and our conversation with the hatchery manager, there appears
to be good opportunities to increase groundwater production at the facility. This would
require abandoning or deepening both Tempering Well No. 1 and the nearby domestic well
so that pump exposure is not a problem. The pump size in Tempering Well No. 2 could be
increased, and additional production wells drilled. It is realistic to expect that the hatchery
groundwater production could be more than doubled (i.e. to 5000 gpm or more), at least
for seasona uses such as tempering. Also, it appears that temperature is not a problem
with their existing wells, so that deeper wells could aso be completed at the ste.

Wallowa River Sites

Wallowa Hatchery. The well log from a deep production well at the Wallowa Hatchery
in Enterprise suggests poor production potential at this site (Appendix C). This well was
942 feet deep with 19 psi artesian pressure but only produced 120 gpm with a 335-foot
pumping level. A shallower (288-foot) production well at the same site produced 183 gpm
with 42 feet of drawdown, suggesting that production potential is highly variable. Most of
the water at the hatchery site may be derived from the shallower basalt aquifers. Other well
logs from the Enterprise area are either completed in relatively shallow gravel aquifersor in
basalts. The gravels appear to be too thin or shallow for large capacity wells. The basalts
typicaly do not show significant production potential.

Information obtained during a June 18, 1991 site visit to the Wallowa Hatchery suggests
that additional water supplies might be devel oped with a groundwater exploration program.
Existing wells include a moderate producer (200 gpm %, 288 feet deep), a poor producer
(150 gpm %, 942 feet deep), and an amost dry hole (10 gpm %, 255 feet deep). Although
it does not appear likely that high capacity wells could be constructed in this area, an
exploration program consisting of six-inch diameter 500-foot test holes could probably
develop atotal of 300 to 500 hundred gpm.
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Hayes Fork - Prairie Creek. The geology in this area appears to consist of basalt
which is overlain by aluvium, fanglomerate, and glacial moraine. Depth to basalt bedrock
ranges from less than 10 feet to more than 150 feet. As with the Enterprise area, the
gravels appear to be too thin or shallow for large capacity wells and the basalts typically do
not show significant production potentia (Appendix C).

Minam-Wallowa Confluence. The geology of this area is all Columbia River Basalt.
Two well logs are available, both completed in Columbia River Basalt (Appendix C). The
logs show moderate to good potential for high capacity (greater than 500 gpm) wells.

Lostine River Sites

The Strathearn Ranch on the Lostine River islocated at the lower end of a glacially formed
valley. The geology of the Srratheam site consists of alluvial and glacia sediments in the
valley floor, generally underlain by Columbia River basalt. Near the upstream (southern)
property boundary at the Strathearn Ranch, one of the Wallowa Mountain range frontal
faults cuts across the valley. The fault separates the basalts to the north from Triassic-age
marine sediments found on the south, or upthrown, side of the fault.

Successful cold water (50-55°F) wells can probably be developed in the aluvial/glacial
sediments. In addition, the aluvia sediments may be sufficiently permeable to permit the
use of shallow “collector-type” wells or laterals for water supply. Potential for
development of successful cold water wells is rated a 60 percent.

There is potentia for warmer (>55°F) water wells completed in the basalt at the Strathearn
site.. Potential for successful warmer water wellsis rated at 50 percent.

Five well logs from the vicinity of the Strathearn Ranch range from 70 to 240 feet in depth,
and all arein sand and gravel (Appendix C).

Imnaha River Basin Sites

Four potential facility sites have been examined for groundwater potential in the Imnaha
River Basin. They are the Big Sheep Creek - Imnaha River Confluence, the Little Sheep
Creek - Big Sheep Creek Confluence, the Gene Mar-r Ranch and the mouth of Horse
Creek. In addition to the identified sites, the Imnaha River area upstream of Imnaha has
aso been evauated.

Big and Little Sheep Creeks are in areas of Columbia River basalt. Driller’s logs from
these areas suggest that the basalt flows do not have significant sedimentary interbeds or
highly permeable inter-flow zones, suggesting that this area may have less than average
production potential in comparison to other areas of of the Columbia River Basalt aquifer.

Gene Marr Ranch. The Marr Ranch and the mouth of Horse Creek sites are located in
areas of partially metamorphosed sedimentary and igneous rocks of Triassic and Permian
age. These rocks are probably present as basement rocks beneath the Columbia River
Basalt throughout much of the Imnaha Basin, and are exposed by erosion in the lower
portion of the canyon. We anticipate poor production potential for wells completed in these
rocks, unless significant fractured zones are encountered.

A field reconnaissance to the Gene Mar-r Ranch to evaluate groundwater potential was made
on June 18. The geology at the Gene Marr Ranch is not conducive to groundwater
development by wells. The geology at the site consists of a fine-grained mafic intrusive
rock (perhaps andesite or dacite). This rock crops out aong the river at the upstream end
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of the Marr Ranch and continues downstream for more than a mile. Anticipated well yields
at the ranch site would be less than 50 gpm. Groundwater might also be warm at this site,
as afault-related warm spring is present along the river about one-quarter mile downstream
of the ranch.

Although on-site wells do not appear to be practical, there is groundwater available from
springs. These springs surface from a permeable basalt layer a few hundred feet above the
river level. The combined flow of the springs which supply Fence Creek (at the upper end
of the property) and Fall Creek (at the lower end of the property) is probably about 4 cfs
(1500 to 2000 gpm).

An additional source of groundwater for this site might be obtained by drilling wells into
the basalt upstream of the Marr Ranch and piping it to a facility at the ranch. For instance,
the Clyde Simmons well (about one-half mile upstream) has a specific capacity of 6 gpm
per foot and a total depth of about only about 100 feet. A total of a few hundred gpm
might be developed from shallow basdt wels in this area

The well logs available for the Imnaha basin are all domestic wells, typically drilled to the
first water bearing zone of significance (Appendix C). As such, they do not give a true
indication of groundwater potential in the Imnaha River Basin. However, in general the
well logs show relatively poor production, with many drilled to over 100 feet below the
water table before encountering enough water for domestic use. Thus, the potential for
high-yield water supply wells appears to be relatively low in comparison to other areas of
basalt aquifers in northeast Oregon. Probable yields are a few hundred gallons per minute
from deep wells, with possible yields of less than 100 gpm. Probable temperatures from
deep (400 to 800 feet) wells would be in the mid to upper 50's.

A test well at the Little Sheep Creek Hatchery site was 100 feet deep, with a specific
capacity of 3 gpm per foot of drawdown, and a static water level of 10 feet. Assuming that
the hydrogeology is relatively consistent with depth at that site, we might expect yieldsin
the range of 500 gpm from a well 500 to 1000 feet deep with at 250-foot pumping level.
However, this facility is several miles upstream from the proposed sites and may not be
representative of aguifer conditions at the proposed Big Sheep Creek - Imnaha River
Confluence and Little Sheep Creek - Big Sheep Creek Confluence Stes.

In general, it appears that the Big Sheep Creek - Imnaha River Confluence and Little Sheep
Creek - Big Sheep Creek Confluence sites have the best groundwater potential of the four
identified Imnaha basin sites, based upon geology and well logs. Probable deep (400 to
800 feet) well yields would be in the range of a few hundred gallons per minute. Similar
groundwater potential is available along the river upstream of Imnaha. At the Horse Creek
and Gene Marr Ranch sites, deep well yields might be less than a hundred gallons per
minute because the wells would be completed in igneous and metamorphic aquifers rather
than the basalt aquifers present further upstream.

Walla Walla River Basin Sites

Four potential facility sites have been evaluated on the South Fork of the Walla Walla
River. These sites are Harris Park No. 1, Harris Park No. 2, South Fork - Elbow Creek
Confluence, and the South Fork area between Harris Park and the mouth of the North
Fork. Potential aquifers within the South Fork of the Walla Walla basin are all Yakima
Basalt. Anticipated agquifer characteristics in this area are similar to those of basalt aquifers
in the Umatilla River area.
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A test well was drilled at the Russell Walker site (located between Harris Park and the
mouth of the North Fork) for the Umatilla Satellite and Release Sites Project. The well was
450 feet deep and is projected to be capable of a sustained yield of approximately 250
gpm. However, the groundwater is warm (68°F) and has about 1 ppm hydrogen sulfide.

Review of well logs suggests that the potential sites on the South Fork of the Walla Walla
River can be considered to all have similar aquifer characteristics and groundwater
development potential (Appendix C). As such, we would expect poor to moderate potential
for 500 gpm yields from deep basalt wells. Chances for warm (>60°F) water temperatures
are high at all sites, and hydrogen sulfide may be a problem, although a local resident
reported that sulfur odor is not present in wells completed in the Harris Park area.

Powder River Basin Sites

Eagle Creek (upstream from Newbridge) - This site is located about four miles
above Newbridge in an area mapped as basalt. Thus, we anticipate that wells would be
completed in basdt aquifers.

WEell logs indicate that wells in this area are all completed in basalt and all have very low
yields (Appendix C). Thus, the groundwater potential appears to be relatively low .

Summary of Sites
Grande Ronde River Basin Sites

Beaver Creek - Grande Ronde Confluence. Moderate potential for high yield
(>500 gpm) wells based upon geology and local well logs. Basalt aquifers.

Catherine Creek at Union. Good potential for 500 to 1000 gpm wells based upon
geology and local well logs. Basalt aquifers or nearby sedimentary aquifers. Temperatures
will be-high from high-yield, deep basalt wells.

Catherine Creek at OSU Site. Low to moderate potential for 500 gpm wells
completed in bedrock aquifers. Fair potential for development of groundwater supplies
from aluvium.

Lower Willow Creek (near Imbler). Moderate to good potential for 500 to 1000
gpm wells based upon geology and local well logs. Basalt aquifers or sedimentary
aquifers. Temperatures will be high from deep, high-yield basalt wells.

Grande Ronde River (near Elgin). Good potential for 1000 gpm wells based upon
geology and local well logs. Basalt aquifers.

Sanderson Springs (Mill Creek). Moderate to good potential for 500 to 1000 gpm
wells based upon geology and local well logs. Basalt aquifers or nearby sedimentary
aquifers. Temperatures may be high from deep, high-yield basalt wells.

Wallowa River Basin Sites

Wallowa Hatchery. Low to moderate potentia for high yield wells. Basalt aquifers.
Hayes Fork - Prairie Creek. Low to moderate potential for high yield wells. Basalt
aquifers.
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Minam River - Wallowa River Confluence. Moderate to good potential for high
yield (>500 gpm) wells based upon geology and local well logs. Basalt aquifers.

Lostine River - ODFW Bighorn Sheep Range. Moderate potential for 500 gpm
wells based upon geology and local well logs. Glacia or aluvial aquifers.

Lostine River - Strathearn Ranch. Moderate potentia for high yield wells based
upon geology and local well logs. Glacial or aluvial aquifers.

Imnaha River Basin Sites

Gene Marr Ranch. Low potential for 500 gpm wells based upon geology and local
well logs. Igneous and metamorphic aquifers.

Horse Creek - Imnaha River Confluence. Low potential for 500 gpm wells based
upon geology. No local well log data. Igneous and metamorphic aquifers.

Big Sheep Creek - Imnaha River Confluence. Moderate potential for 500 gpm
wells based upon geology and local well logs. Basalt aquifers.

Little Sheep Creek - Big Sheep Creek Confluence. Moderate potential for 500
gpm wells based upon geology and local well logs. Basalt aquifers.

Imnaha River Upstream of Imnaha. Moderate potential for high yield wells based
upon geology and local well logs. Basalt aquifers.

South Fork Walla Walla River Basin Sites

Harris Park No. 1. Low to moderate potential for high yield (>500 gpm) wells based
upon geology and local well logs. Basalt aquifers.

Harris Park No. 2. Low to moderate potential for high yield (>500 gpm) wells based
upon geology and local well logs. Basalt aquifers.

South Fork - Elbow Creek Confluence. Low to moderate potential for high yield
(>500 gpm) wells based upon geology and local well logs. Basalt aquifers.

South Fork area between Harris Park and the mouth of the North Fork.
Low to moderate potential for high yield (>500 gpm) wells based upon geology and local
well logs. Basalt aquifers.

Powder River Basin Sites

Eagle Creek. Very low potential for high yield wells. Basalt aquifers.

RECOMMENDATIONS FOR FURTHER GROUNDWATER
EVALUATIONS

With the selection of four potential incubation/early rearing sites within the NEOH project
area (see Section 8-Program Development), more detailed groundwater evaluations at these
sites are recommended prior to conceptual design. Siting has been based upon location,
surface water quality and availability, and groundwater potential. The four sites are (1) the
confluence of the Minam and Wallowa Rivers, (2) the Imnaha River, (3) Catherine Creek
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upstream of Union, and (4) the Lostine River at the Strathearn Ranch. Discussions of site
geology, well location criteria, and proposed test well designs follow.

Information in this section builds upon the information presented above for specific sites.
The initial groundwater evaluation consisted of a review of regional geology and
hydrogeology, and review of driller’s logs for wells completed near identified potential
. facility sites.

Minam-Wallowa Confluence

The Minam-Wallowa confluence site is located on the south bank of the Wallowa, just
downstream of the mouth of the Minam. The geology of this area consists of Columbia
River Basalt, with a basalt intrusive mapped on the north side of the river downstream of
the confluence. Significant thicknesses of saturated alluvium do not appear to be present,
and there are no mapped faults or geologic structures in the vicinity of the proposed
hatchery site.

A test well site near the confluence, probably in the vicinity of the electrical substation is
recommended. This location takes advantage of the intersection of linear topographical
features. Linear features may indicate fractures or zones of weakness in the basalt, which
could potentially increase groundwater potential. The proposed well location also would be
at the upper end of any hatchery facilities, in the proximity of any potential surface water
intake structures where de-icing water may be needed. Potential for a successful (500
gpm) test well israted at 60 percent at this site.

A test well at this site would be drilled to a projected depth of 600 feet. The well would be
completed with 8-iinch well casing to approximately 150 feet. The well would be completed
as an open hole below 150 feet unless caving conditions are encountered. If caving is
encountered, the hole will be lined with 6-inch perforated casing.

Imnaha Area

Gene Marr Ranch. Two areas are being considered for hatchery development on the
Imnaha River. The downstream area would obtain groundwater from springs while the
upstream areas would obtain groundwater from wells. The downstream site, Gene Marr
Ranch, has spring water available from Fall Creek for disease free purposes, and spring
water from both Fall Creek and Fence Creek for cooling or de-icing. Although
Montgomery Watson has not measured flows from these sources, visual estimates suggest
that 600 to 1000 gallons per minutes are available from each, for a total groundwater
supply of about 1500 gpm.

The geology at the Marr Ranch site consists of what appear to be intrusive volcanic rocks
of late Triassic age. Overlying the Triassic volcanics are younger Miocene-age basalts of
the Columbia River Group. The springs that supply Fall and Fence Creeks issue from
springs located along a permeable basalt layer at an approximate elevation several hundred
feet above theriver level. A normal fault islocated in the vicinity of the Fall Creek springs.
The relationship between the fault and the springs is not clear, but the fault related
fracturing may be partly responsible for the significant flow from the Fall Creek springs.

The Triassic volcanics at the Marr Ranch have poor potential for significant groundwater
production from wells. Expected well yields from these rocks would be less than 50 gpm.
If groundwater from wells is needed, it might be possible to obtain some supply from wells
located upstream of the Gene Marr Ranch, were basalt is present in the canyon bottom.
However, it is possible that the Triassic volcanics are also present below the basalt in these
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areas at relatively shallow depths, so that well yields might be limited to a less than a
hundred gallons per minute.

A warm spring located approximately one-quarter mile downstream of the Marr Ranch
emerges from the Triassic volcanics in the canyon bottom. The spring appears to flow a
few gallons per minute or less, and is located along a large fracture that is visible on both
sides of the river. There might be potential to develop water along this fracture with a well,
but significant yields (i.e., more than 50 gpm) would not be expected.

Upstream Sites. Potential hatchery sites were identified on river bars afew miles above
the town of Imnaha. The geology at these sites consists of Columbia River Group basalts
informally named the Imnaha Basalt (Walker 1979). There are no geologic structures
mapped in the vicinity of these properties. A basalt intrusive body is mapped by Walker
(1979) dong the west side of the river, above the Royes property. This intrusive body
forms a prominent high terrace above the river, and was formerly mapped as a fault
(Waker, 1977). It is unlikely that this feature will contribute to the water bearing
properties of the rocks at the potential Stes.

As no significant geologic structures have been identified at these sites, the wells should be
located along linear features (i.e., at the mouths of creeks or draws) when practical. The
linear features could indicate zones of weakness or more pervasive fracturing. However,
these features may not significantly increase the chances of a successful well and we
suggest that test wells be located where convenient. Potential for successful (500 gpm)
wells at either of these sites is rated at 40 percent.

WEell construction at these sites should consist of 8-inch well casing extending to an
approximate depth of 150 feet. The wells should be completed as open-holes below the 8-
inch casings to atarget depth of 600 feet, unless caving conditions are encountered In the
event of caving, the holes should be lined with 6-inch perforated casing.

Upper Grande Ronde Basin - Catherine Creek

Catherine Creek and the Grande Ronde River (above LaGrande) have been investigated for
groundwater potential. The investigation suggests moderate groundwater potential at sites
on both Catherine Creek and the upper Grande Ronde River. Based upon a combination of
groundwater and surface water considerations, Catherine Creek has been chosen as the
preferred alternative at the present time. However, if suitable groundwater supplies cannot
be proven at Catherine Creek, test well drilling on the Grande Ronde is warranted.

Two sites have been identified at Catherine Creek. The downstream site, at the town of
Union, appears to have good potential for groundwater supplies but poorer quality surface
water. The groundwater potential at Union has been confirmed by local municipal and
irrigation wells. The upstream site, at the OSU property above the State Park, has good
surface water supply but less groundwater potential. Based upon our evauation, we
recommend test well drilling at the upstream (OSU) site to attempt to identify potential
groundwater supplies. If insufficient groundwater is available at the upstream site,
groundwater at the Union site can probably be confirmed at a later date following
conceptual design. Probable success for developing groundwater is rated at 50 percent at
the OSU site and 90 percent at Union (assuming that groundwater may have to pumped in
from off-site wells). These two sites are discussed in more detail below.

Union Site. The Union site is located at the upstream end of the town of Union, at the

location of the Union Sportsman’s Park. This site was a former hatchery that apparently
failed because of warm surface water temperatures.
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The geology at the Union site consists of Columbia River basalt grading into sediments of
the Catherine Creek fan. The sediments increase in thickness to the northwest and west of
town, with known thicknesses in excess of 500 feet within about one mile of the site. Well
yields in excess of 1000 gpm of mid-50 degree water are possible where these sediments
are coarse and thick. However, at the proposed facility location we anticipate that the
sediments extend to only about 125 feet. As such, we would not expect significant
production from these sediments. Instead, production from wells at the Union site would
be obtained from basalt aquifers at depths in excess of 500 feet. These aquifers are located
along the Grande Ronde Valley frontal fault system and typicaly have water temperatures
above 65 degrees. For instance, the City of Union has three deep wells drawing from
basalt aguifers with tested yields averaging 1400 gpm and average water temperatures of
70'F. These wells average 1400 feet in depth. Thus, we expect that production at the
Union site would require deep wells with mechanica cooling to achieve water temperatures
of less than 60 degrees unless colder groundwater is piped to the site from wells located
north or west of the City.

If cold groundwater is desired, off-site wells could be located approximately one mile
northwest or west of the site. These wells would tap alluvial sand and gravel deposits of
the Catherine Creek fan. Well depths would probably range from 300 to 600 feet. Well
yields in the range of 1000 to 2000 gpm are probable with temperatures in the range of 54
to 58°F.

OSU Site. The OSU site has better surface water supply potential than the Union site.
Groundwater potential is not well known, given alack of wellsin the vicinity of the site.

The geology at the OSU site consists of alluvial sediments in the valley bottom which are
underlain by Miocene basalt and Triassic marine sedimentary rocks and volcanics.
Thickness of the alluvium is unknown, but might be in the range of 100 to 150 feet. The
older rocks are exposed at the surface to the south and east, near the forks of Catherine
Creek and at in the southeast comer of the OSU valley. The older rocks have relatively low
groundwater potential, and the bedrock groundwater target will be fractured basalt aong
identified shear zones. The character of the Columbia River basalts in this area of
Catherine Creek is different than other areas of the Grande Ronde basin, with the rock
having a somewhat andesitic appearance. The groundwater potential from these rocks is
not well known, given a lack of wells in the vicinity of the site. The nearest successful
well is at Catherine Creek State Park. The driller’s log for this well reported that it flowed
80 gpm of 70°F water. No shut-in pressure was reported on the log.

There appears to be potential for warm groundwater from deep basalt wells and cold
groundwater from aluvial sediments in this area. Therefore, we recommend drilling two
test wells, one deep and one shallow, at this site. The work should be conducted in
phases, with the shallow well drilled in the first phase and, based upon further site
evauation, the deeper well drilled in a second phase.

The deep well will be located on the southside of the highway at the west end of the valley,
along one of the mapped northeast-trending faults bordering the south side of the valley.
The best location would be at the south end of the valley, where a northeast-trending linear
feature following Little Catherine Creek may intersect the mapped northwest-trending fault.
Other potential deep well sites would be located farther east along northwest-trending fault
at the base of the slope along the south side of the valley. Construction would consist of 8-
inch casing to about 150 feet, with 8-inch open hole to 600 feet.

The shallow well will be located at the center of the valley where geophysical surveys
suggest the greatest thickness of alluvial fill. The well would be constructed with 6-inch
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casing drilled to bedrock. Estimated depth is 100 feet. Well screen would be install
opposite potential water bearing zones, alternatively, the casing would be perforated with a
rotary perforator in lieu of well screen. The well could be tested at pump rates in the range
of 100 gpm.

Lostine River - Strathearn Ranch

The Lostine River site would be located at the Strathearn Ranch. The Strathearn Ranch is
located at the lower end of a glacially formed valley. The geology of the site consists of
aluvial and glacial sediments in the valley floor, generaly underlain by Columbia River
basalt. Near the upstream (southern) property boundary, one of the Walowa Mountain
range frontal faults cuts across the valley. The fault separates the basalts to the north from
Triass c-age marine sediments found on the south, or upthrown, side of the fault.

We anticipate that successful cold water (50-55°F) wells can be constructed in the
alluvial/glacial sediments. In addition, the alluvial sediments at the upstream end of the site
may be sufficiently permeable to permit the use of shallow “collector-type” wells or laterals
for primary water supply. Collector-type systems could eliminate the need for a surface
water intake structure, and the associated problems from icing and stream stabilization.
There is adso potentid for warmer (>55°F) water wells completed in the basalt.

Both the shallow aluvia and deep basalt bedrock should be investigated in an attempt to
locate groundwater supplies for this site. Potential for development of successful cold
water wellsis rated at 60 percent. Potential for successful warmer water wells is rated at
50 percent.

Strathearn Ranch - Alluvial Drill Sites. The key to successful alluvial/glacial wells
will be locating drill sites with deep, clean alluvial or glacial outwash materials. Choice of
these locations will be aided by a geophysical survey of the site. The geophysical survey
will consist of seismic profiles of the valley bottom to identify the areas with the thickest
accumulations of saturated glacid and aluvial materials.

Our conceptual geologic model of the Strathearn Ranch area suggests that valley glaciers
have deposited glacial moraines at the southern end of the Strathearn property and again
farther downstream of the Strathearn property. The moraines probably acted in a manner
similar to the end moraine at present-day Wallowa Lake, and formed a shallow lake within
the present Stratheam property. The materials within the moraine may be poorly sorted
with relatively low potential for high capacity wells. However, there may be significant
accumulations of coarse-grained materials behind or beneath these moraines. In particular,
there is a good chance for success at the southern end of the property, where coarser-
grained glacia outwash and dluvid materid may have been deposited into the basin or lake
behind the end moraine. Farther to the north, the thickness of the deposits may increase,
although the deposits may become finer grained However, there is potential for the
presence of buried channel deposits benesth the moraine or beneath the basin created by the
moraine. For instance, the wells on the Stratheam property are located on upstream side of
the end moraine. The logs of these wells suggest the presence of permeable sands and
gravels at depths below 60 feet.

We recommend two shallow drill sites (phase 1) and potentially a third shallow drill site
(phase 2) to assess the alluvial/glacial groundwater potential. The three sites will be located
along the axis of the valley, at the locations showing the greatest potential for success based
upon geophysical surveys. The first hole will probably be located at the southern border of
the property. This area has good potential for accumulations of coarse-grained aluvial
materials. The second hole will probably be located in the center of the property, near the
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southeast comer of the lake. The third hole will be located in the northern third of the
property, which appears to have the least potential.

The shallow alluvia drilling will consist of drilling and driving 6-inch steel casing to
bedrock. These casings will then be perforated opposite potential water bearing zones.
Thiswell construction should permit testing at flow rates in the range of 100 gpm.

Strathearn Ranch - Bedrock Drill Site. We recommend a deep well drillsite in a
phase 2 evaluation of this site. The bedrock drill site with the best potential is at the
upstream end of the property where a Wallowa Mountains frontal fault crosses the Lostine
valley. The frontal fault may have increased the fracture permeability of the rock in this
vicinity. The well would be located on the basalt side (north) of the fault as the presence of
limestone on the south side of the fault is less conducive for groundwater production
compared to the basalt.

The basalt bedrock well will be constructed by drilling and driving 8-inch casing to rock,
with open hole 8-inch drilling through the rock. If caving conditions are encountered, 6-
inch steel liner will be set opposite the caving zones. Projected depth of this well is 600
feet. This well construction will allow pumping tests at rates of up to several hundred
gdlons per minute.

Summary of Recommendations

Test well drilling programs are outlined above for four sites in the upper Grande Ronde
Basin. The drilling program will consist of the following:

Minam-Wallowa Confluence. One 600-foot, 8-inch diameter test well completed in
Columbia River basdt is recommended. Potentia for 500 gpm yield is rated at 60 percent.

Imnaha Area. At the Gene Marr Ranch property, approximately 1500 gpm of
groundwater is available from springs. There is very little potential for development of
significant additional groundwater from wells. Upstream, at the Marks or Royes
properties, or other as yet unidentified areas, one 600-foot, 8-inch diameter test well is
recommended. This well would be completed in Imnaha basalt, with chances of obtaining
a 500 gpm yield from a single well rated at 40 percent.

Catherine Creek - At the OSU site, a shallow (approximately |00-foot deep) 6-inch
diameter test well is recommended as a first phase to assess the shallow alluvial
groundwater potential. A deep well (600-foot, 8-inch diameter) to evaluate the
groundwater potential from basalt aquifers is appropriate as a second phase of
investigation. Potential for success in developing 500 gpm from the two wells is rated at
50 percent. No test well drilling is recommended for the Union Site at the present time,
although the potential for devel oping adequate groundwater suppliesis rated at 90 percent,
assuming that cold groundwater would be piped in from off site.

Lostine River at the Strathearn Ranch - A drilling program consisting of a first
phase of two shallow wells and a potential second phase of one deep well is recommended
for the Strathearn Ranch. The shallow wells will be six inches in diameter with probable
depths of 200 feet. These wells will explore the groundwater potential from aquifers in
glacial and aluvial sediments. The deep well will be approximately 600 feet deep,
completed in basalt along a Wallowa Front fault. Potential for success in developing 500
gpm from a single or multiple wells completed in the alluvial/glacial depositsisrated at 70
percent. Potential for developing 500 gpm from the deep well israted at 50 percent.
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REVIEW OF EXISTING FACILITIES AND ASSESSMENT OF EXPANSION
POTENTIAL

INTRODUCTION

Implementation of the NEOH Basin 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
facilities (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 NEOH Basin Plan:

Wallowa Hatchery

Looking Glass Hatchery

Irrigon Hatchery

Umatilla Hatchery

Lyons Ferry Trout Hatchery

Springfield Aquaculture Fecility
ASSESSMENT OF EXPANSION POTENTIAL

Wallowa Hatchery

Hatchery Data

Location: Enterprise, Oregon

Operating Agency: ODF&W

Funding Agencies: COE
USF&WS under LSRCP
ODF&W

Species Reared: Summer Chinook
Resident Trout
Resident Coho

Type of Rearing System Single-Pass Raceways

Acclimation Ponds for StSu
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Water Supply Groundwater
Springs
Spring Creek
Wallowa River
Expansion Potential
The expansion of this hatchery would require additional water. For groundwater
this would entail a test well drilling program to evaluate the additional yield
available from shallow and deep aquifers (see discussion of this site in section on
Grande Rhonde River Basins). Surface water supplies include Spring Creek and
the Wallowa River. Spring Creek is impacted by agricultural run-off and has poor
water quality at times. Low flows and high temperatures are experienced during the
summer. Plans to provide increased flows in the Wallowa River could also 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.

Looking Glass Hatchery

Hatchery Data
Location: near Elgin, Oregon
Operating Agency: ODF&W
Funding Agency: USF&WS under LSRCP
Species Reared: Spring Chinook
Type of Rearing System Single Pass Raceway
Water Supply Groundwater

Looking Glass 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. It appears possible to increase groundwater supply to provide
more water (see discussion of this site in section on Wallowa River Sites). The
expansion of this hatchery would also require additional raceway space which could
require relocation of existing staff housing.

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

Irrigon Hatchery

Hatchery Data
L ocation: Irrigon, Oregon
Operating Agency: ODF&W
Funding Agency: USF&WS under LSRCP
Species Reared: Fall Chinook
Spring Chinook
Summer S teelhead
Type of Rearing System Two-pass Standard Oregon Raceways
Water Supply 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.

Additional Information:

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

Umatilla Hatchery

Hatchery Data
L ocation: Irrigon, Oregon
Operating Agency: ODF&WICTUIR
Funding Agency: Bonneville Power Administration
Species Reared: Fall Chinook
Spring Chinook
Summer S teelhead
Type of Rearing System Two-pass Standard Oregon Raceways

Three-pass Michigan Raceways with
Supplemental Oxygen
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Water Supply Groundwater
Expansion Potential

This hatchery is testing the use of supplemental oxygen to increase the production
of fal 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 |east 5-6 years.

Additional Information:

Umatilla Fish Hatchery - Construction Drawing. 1989. U.S.Corps of Engineers,
Walla Walla Didtrict, Walla Walla

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.

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

Lyons Ferry Trout Hatchery

Hatchery Data

Location: Starbuck, Washington

Operating Agency: WDW

Funding Agency: USF&WS under LSRCP

Species Reared: Summer S teelhead
Resident Trout

Type of Rearing System Singe-pass early rearing raceway
Large Ponds (3)

Water Supply Groundwater

71



Expansion Potential
The expansion of this hatchery would require additional groundwater. 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 Information:

Assessment of Present Anadromous Fish Production Facilities in the Columbia
River Basin, Volume 5, Bonneville Power Administration.

Springfield Aquaculture Facility

Hatchery Data

Location: Springfield, Oregon

Operating Company: Alleco Financial Corporation

Species Reared: 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 Ib

Maximum Yearly Rearing Capacity: 1,200,000 Ib
Water Supply McKenzie River

Heated Process water from paper mill
Expansion Potential

Thisis alarge-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 approximately 400 miles from LaGrande. The use of this
facility for rearing would probably require the use of extended rearing/acclimation
sites for any fish transported into the NEOH Basins.

This hatchery is available for purchase at the present time. Due to the facility’s

large size, it has good potential for NEOH production. Distance from the NEOH
basins is a negative feature.
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Additional Information:

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.
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SITE ANALYSIS AND SCREENING

INTRODUCTION

This section presents information that relates potential sites in the NEOH study area to
various program options available to meet NEOH production objectives. This information
includes:

the revised Master Site Lists for the Grande Ronde, Imnaha, and Walla
Walla basins (Tables 23 through 25)

gte and facility summaries for each basin (Table 26)

site and facility screening evaluation matrices for each basin (Tables 27
through 38)

gte data collected during site reconnaissance visits (Appendix D).

REVISED SITE LIST AND FACILITY SUMMARY

Tables 23 through 25 present the revised site list for the Grande Ronde, Imnaha, and Walla
Wala River basins, respectively. Sitesthat were eliminated from further evaluation are till
shown, but are noted as being eliminated. These sites are depicted on Figures 4 through 6
which are included a the end of this section.

Facility typesthat appear to have potential at each site, based on reconnaissance visits to the
sites (Appendix D), review of available water quality and quantity data, and comments
from the Initial Site Analysis Workshop are shown on Table 26.

INITIAL SITE ANALYSIS

The facility types shown at a site on Table 26 were analyzed using engineering and
environmental screening criteria to identify and prioritize sites that may warrant further
investigation. This screening and subsequent review by the NEOH TWG formed the basis
for the recommended programs presented in the section titled SITE ANALY SIS AND
SCREENING.

Tables 27 through 30 present a screening level analysis of Grande Ronde River sites for
adult capture, adult holding, incubation and fry rearing, and full term (satellite) rearing
facilities. The “hatchery” and “incubation and fry rearing” facilities shown on Table 26
were considered identical for site screening purposes and a separate evaluation for a
hatchery was not included. Further, the final rearing/acclimation/direct release sites were
not evaluated beyond the information presented in Table 26. The sites being considered
could accommodate al or most of the required functions.

Similar screening matrices are shown on Tables 31 through 34 for the Imnaha basin and 35
through 38 for the Walla Walla basin.
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TABLE 23
REVISED SITE LIST - GRANDE RONDE BASIN

Site Name Comments
1.  Catherine Creek N& S forks confluence EIP measure site (a)
2. Caherine-Milk Creek confluence (OSU site) EIP measure site (a)
3.  Catherine Creek a Union (Old Hatchery)
4. Vey Meadows includes splash dam site
5.  Sheep Creek
6. Beaver Creek
7.  Sanderson Springs - Mill Creek gte eiminated during screening
8.  Lower Willow Creek near Elgin gte eiminated during screening
9. Indian Creek near Elgin
10. Grande Ronde near Elgin gte eiminated during screening
11. Looking Glass Hatchery
12. Wildcat Creek Area
13. Fish Ladder (Former USFWS Research Site)
14. Flora Grade (Schoolbus Flats)
15. Cottonwood Creek
16. Wallowa Lake gte eiminated during screening
17. Hayes Fork-Prarie Creek gte eiminated during screening
18. Wallowa Hatchery
19. Big Canyon Creek
20. Minam River confluence with Wallowa location changed, see Site 27
21. ODFW Bighorn Sheep range
22. Strathearn Ranch
23. Logtine Dam
24. CrossValey Diverson (Clearwater Ditch)
25. Catherine Creek at Davis Dam EIP measure site (a)
26. Minam River 1/4 to 1 mile above Wallowa Confluence EIP measure site (b)
27. Wallowa River 1/2 mile below Minam confluence replaces Site 20
28. WenahaRiver /4 mile above Troy EIP measure site (b)

—~ o~
RSN )

Ealy Implementation Plan Measure 2.3: “Portable adult collection/holding and juvenile
acclimation/release systems’. Catherine Creek demonstration project.

Ealy Implementation Plan Measure 2.2: “Protecting endemic spring chinook in Minam
and Wenaha Rivers (Grande Ronde subbasin)*.
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TABLE 24
REVISED SITE LIST - IMNAHA BASIN

Site Name Comments

© ©o N o gk wDdhpeE

Indian Crossing

Gumboot Creek (Fish Weir)

Grouse Creek-Imnaha confluence gte eiminated during screening
Big Sheep-Lick Creek confluence

Big Sheep Creek

Big Sheep-Little Sheep confluence

Little Sheep Creek

Gene Marr Ranch

Horse Creek gte eiminated during screening

TABLE 25
REVISED SITE LIST - WALLA WALLA BASIN

Site Name Comments

© o N oA WD R

=
©

NE 8th Street Bridge (Milton Freewater)

oth and Wanut (Milton Freewater)

Harris Park (at park)

Harris Park No. 2 gte eiminated during screening
S. Fork - Elbow Creek confluence site eliminated during screening
Russell Walker property

Wolf Fork Confluence

WDW Dayton Conditioning Pond

Railroad Bridge

Pond at FS boundary
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TABLE 28 (10F 3)

SITE AND FACILITY SUMMARY
GRANDE RONDE RIVER BASIN
EACIITY
SIIE Incubation & Sateliite Direct
Rearii Reloase Acclimsti

1. Catherine Creek '

N & 8 Fork Confluence yos yos

Grande Ronde River
2. Catherine Creek (OSU Property)) potential potental potential

Mik Croek Conflusnce yos-ChS yos depending on depending on yos yes nesds deta on

Grande Ronde River Qroundwater supply goundwater supply Foundwater and temp.
3. Catherine Creek at Unlan

Grande Ronde River yos-ChS yos potential, former potential, former yos yos potential, former

Old Hatchery Site hatchery site hatchery site
4. Voy Meadows yos yos

Grande Ronds River above meadows above meadows

at £S campground atFS campground

8. Sheep Creek

Grande Ronde River yos yos
6. Beaver Creek potertial potentsl potential potental potentist

Grande Ronde River major in-river mejor in-fiver needs dataon needs data on yos yos needs data on

oundwater and t groundwater and temp. goundwater and temp.

7. Sandereon Springs

Ml Creek

Grande Ronde River
8. Lower Whiow Creek

Nea Elgin

Grande Ronde River

3. Indlan Creek Near Elgin

Grande Ronde River

11. Looking Glass Hetchery
Grande Ronde River

yos
sady Ch¥ only

yes
esarly ChF only

yos
with flood protection

sarly ChF only

yos
with flood protection
asrly ChF orty

yos-ChF

yos-ChF

yos-ChF
using Grande Ronde
watey

yeos-ChF
using Grande Ronde
water

potential
with construction
of Prarie Creek pro}

potental
with constructon
o Prarie Creek project

potentia
with construction

17. Hayes Fork-Prarie Creek
Wallows River

poterial
requires construction

8a Wallowa Hatchery
Walowa River
Existing OOFW and L SRCP Fadility

potential
with construcion
of Prarie Cresk project

potental
with constructon
of Praris Creek project

potential
with construction
of Prarie Creek project
tial

8b Wallowa Hatohery Option 2
1 Wallowa River

potential with
oxtended wel ot
hatchery

potental with
extended well at
hawchery

with construction

of Prarie Creek project

___Exsting OOFW and L SRCP Fadiity

NOTE: SHADED BOX INDICATES THAT
FACLITY TYPE IS NOT NEEDED OR IS
NOT FEASIBLE AT A SITE.
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TABLE 26 (2 d 3)

SITE AND FACILITY SUMMARY
GRANDE RONDE RIVER BASIN

EACIITY
SIOE Incubation & Satelilte Direct
Adult Capture Adul Holding Ery Rearing Rearing Release A
19. Big Canyon Creek yes
Watiowa River existing faciity potertial potental
Existing LSRCP Facibty sutmn chinook only ausmn chinook only
20. Minam - Wallowa Confhience yos you yes with gmundwater
Minam ¢ 2 Wallows Rivers groundwater supply groundwater supply yos chiling during rearing
1 ired ontia red
21. ODFW Bighorn Sheep Range
Lostine River yos potential
2. Stratheam Ranch potental potential potental
Lostine River you-ChS yeoo nesds groundwater nesds groundwater yos yos nesds groundwater
ta d data
23. Lostine Dam ; : B ST
Lostne River yos-ChS potentiat
24. Cross-Vailey Diversion
Lostne River potential-ChS potential
SITE AND FACILITY SUMMARY
IMNAHA RIVER BASIN
EACLITY
SITE Incubstion & Satelilte Direct
Adult  Capture Adut___ Holding Fi Rearing Release Acclimation Hatchery
1. Indian Crossing :
imngha River yos yos
2. Gumboot Creek (Fish Weir) yes
imnaha River yeos need to expand facikty
Eximing LSACP Fadik %0 handle more fish
3. Grouss Cresk-imnaha Confluencs
imnaha ¥ m potental potental
4. Big Sheep-Lick Cresk Confluence timed reiease of §med release of
Imnsha River
fod fry ] fod try
8. Big Sheep Creek
Imnaha River potental yes yos potential
8. Big Sheep-Litile Sheep Confluence potential potendal
Imnaha River not determined not determined small-scale operation yos yes small-scale operation
7. Littie Shesp Creek yos
Imnaha River potental depending on
StSu CollectionvAccimation LSACP groundwater availabifty
0. Gene Marr Ranch potential
Imnaha River depends on
dwater availabi
9. Horse Cresk
Imnaha River

NOTE: SHADED BOX INDICATES THAT
FACLITY TYPE IS NOT NEEDED CR 18
NOT FEASIBLE AT A SITE.
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TABLE 28 (3 4 3)

SITE AND FACILITY SUMMARY
WALLA WALLA RIVER BASIN
EACILITY
SITE Incubation & Satellite Dicect
Adult Capture Adult Holdi Fry nndn_a Rearing R Acclimation

1. NE Bih Street Bridge R

Miton-Freewater potentlal-StSu

Mainstem Walia Walia-Existing StSu_Ladder
2. 9th and Wainut

Mihon-Freewater potential for smolt

Mai Walla Walla-Existing Trap liection
3. Harris Park No. 1 potential potential

Al Harris Park potential- needed yos nead groundwater data need groundwater data yos yes needs data on

South Fork Walla Walla i mr\dwmov

4. Harris Park No. 2
Approx. 1 mile above Harris Park

5. S. Fork-Elbow Cresk Confluence
Approx, 2 miles above Harris Park

——South Fork Walla Walla

6. Russell Walker property
approx. 2 miles below Harrls Park
S. Fork Walla Walla

potential-¥ needed

yeos

7. Wolf Fork Conlluence
Touchet River
Walla Walla Basin

8. WDW Daylon Conditloning Pond
Touchet River at Dayton
Walla Walla Basin

9. Raliroad Bridge
mainstemn &t © ndoiColumblaR backwater
Walla Walla Basin

10. Pond st FS boundary

Touchet River
Walia Walla Basin
SITE AND FACILITY SUMMARY
OUT-OF-BASIN LOCATIONS
EACILITY
SOE Incubation & Satellite Direct
Fry Rearing Resring Rek Acclimath Hatchery

1. Eagle Creek

Powder River Drainage potential potential potential

Location needs to be determined
2. Springfield Aquaculture Facility

Willamette River potential potential potential

Springtieid, OR

NOTE: SHADED BOX INDICATES THAT
FACILTY TYPE IS NOT NEEDED OR IS
NOT FEASIBLE AT A SITE
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TABLE 27 (1 of 4)

ADULT CAPTURE SCREENING CRITERIA

Catherine Creek (OSU Property) Catherine Cresk at Union Vey Meadows (at Spiash Dam)
Fall Chinook Spring Chinook Fall Chinook Spring Chinook Fall Chinook ing Chinook
CRITERION {Sep-Dec) {4/15-7115) {Sep-Dec) (4/15-7115) {Sep-Dec) {¥15-7115)
[N WATER QUALITY
1. Disease poteriial na e na n/s (7] na
2. Water temperature na Acceptable na Acceptable wa Acceptable
3. General minerals na Acceptable na Acceptable na Acceptable
4. Other polk (phosphate, oil & g ) na None identified na None dentfied e None identified
S. Offsite Aska n's None identfied na RR ROW acroes road s Grazing in up .
[ 3 WATER QUANTITY
6. Availsbility na 76-440 cts during period wa 98-412 cfs during period na ungeged, appears adequate
7 Dependability ne na Good na ungaged, appears adequate
8. Intake struclure na Good locations available na na nva na
9. Pipeline ROW na Al on site n~a va na na
71l Bypass reach {length ¢ 2 jocation) na undetermined na ne na wa
" Pumpad versus gravity source na Gravity na na na na
12. Cost of water supply (construction, O8M) na Moderate e na va wa
In. LOCATION ON RIVER
13 River mile na na ne
14 Spawning distribution ( i sun) na Typically reach site na Typically reach site na Typically reach site
15 Attraction potental na Good na Good na Good
V. 16. PERIOD OF USE na na wa
Apr. 18- Jul 15 Apr. 18 - Jul18 Apr. 18 - Jul 1S
V. ENVIRONMENTAL CONCERNS
17 Wetlands (other than riparian zone) na None identified na Minimal wa Meadows may contain wetlands
18 Torrestrial wildite and habitats na Coniferous forest, grassiand na Brushy, trees and shrubs na grassy meadows w forested upland
9 & gered speci na Undetermined na Undetermined na Undetermined
20 Water quality impacts of facility ns Neglgble na Negligible L) Negligible
21. Community impacts na Neglgible na Negligible ns Negigible
22. Scenic/Assthetic n's Neglgible na Negligible na Minor
23 Accessibiity na Adjacent to paved road na adjacent 10 paved, gravel to site na gravel road 1o site
vi. SIZE OF PARCEL
24 Space for raceways/ ponds n/a 10+ acres na 4 acres va na
25. Space for sedimentation ponds n‘a 104+ acres na 4acres e na
. for i na yos-lame flat wea va yos, o xisting )20+ ws Yoo
Vil SITEWORK COSTS
27. Topography ne Mostly flat na Flat wa Fist to gently sloping
28. Comouring and diking (flood control) na Mnimal ne Minimal s Minor
20. Pipeine and intake strucure wa s na e wva na
30. Wtilties va 3 phase powsr ® lonroad na 3 phase powsr adjacent 1o site wa None
31. Costs of acquiring site va unknown na unknown wa unknown
%, Soile/Groundwater wa afuvial n‘a na Alluvialgood gw potential na ARuviaViow gw potential
33. Access na aravel road 1o site ne Paved roed to site s qravel rosd o site
Vih. 34. PUBLIC EDUCATION/ACCESS na possible na possble Ve possible
. SECURITY
35.Intake structure ®  nd water supply na Required na Required va Required
36. Pipelne na Required na Required na Required
37, Raceways/ponds na Required na Required na Required
X. PERMITTING
38. Land Use na Undetermined na undetermined va Undetermined
30. Shorelines Designation L] Undetermined na Undetermined nva Undetermined
40. Flood hazard ns na Low na Low
X1 PROPEATY OWNERSHIP
41, Facility site na osu na Oregon State Parks na Private - Voy Family
42, Pipeline ROW and intake structure na osu na na na Private - Voy Family
43_Time 10 acquire site. na Unb na Unknown ns unknown
xn SUMMARY/COMMENTS Relatively large, Nat area good location utifizing
ChF do not reach site slong cresk with good ChF do not reach site ChS reach site ChF do not reach site existing splash dam, wouid
potental for facifties Exising ladder, needs shading
habilitati Potential holding st upper meadows |
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TABLE 27 (2 of 4)

ADULT CAPTURE SCREENING CRITERIA

Beaver Creek l Grande Ronde near Eigin Wallows Hatchery ]
: lu(‘:’elTERlON Fall Chinook Spring Chinook Fali Chinook Spring Chinook Fall Chinook 8pring Chinook
[ WATERQUALT
1 Disease potental ns wa na wa ne na
2. Water e mpersture na Acceptable na Acceptable ne Acceptable
3 General minerds s Acceptable na Acceptable n/a Acceptable
4. Other poliutants (phosphats, ol A grease) ne None identfied na None identified n/s None identified
S, Offsite rishs na None idemified na None identified na None identified
. WATER OUANTITY
6 Avalability ns ©8-878 cfs during period va 175-1764 cfs during period ns 34-343 cfs during psriod
7. Dependability na Good ne Good na Good
8 Intake structre na wa na e na ne
9 Pipeline ROW na na na va na na
10. Bypass reach fength and location) na va na na nia s
11. Pumped versus gravity source na na wva na na v
12. Cost of water supply {construction, O8M} ns ns na va n/a Ve
. QCATION ON RIVER
13. River mile na GR170 wa na Upper end of Wallowa R.
14. Spawning distribution (natural run) na Yypically reach site na Typically pass site v Neoar upper fimit of Wellowa ChS
15 Atraction potentisl wa Good wa Good na Good
V. 16. PERIOD OF USE na na na
v Apr. 15 - Ju 15 Apr. 15 - ke 15 Apr. 15 - bl 15
17. Wetands {other than riparian zone} e Beaver Ck. mouth-wetlands s Undetermined na None identified
18 Torresvialwildife ® ndhabitats ns Wooded riparian, swep hillside e Pasture, wooded comidors na Grass, 8xisting lacility
19 Threstened/endangered species na Undewrmined na Undetermined L] Undetermined
20. Water quality impacts of taclity e Neghgitle e na Negligible
21. Community impacts na Negligitie wa Innwd, tarming area s Minor, st existing facility
22. Scenic/Aesthetic e Area generally undeveloped e Farme, pasture near site oa Minor, at existing facility
23 Awouibia na adjacent Yo paved, gravel to site [} Undetermined ns paved road to site
24. Spece jor mceways/ ponds na 5-10 acres na $-10 acres na ~a
25. Space for sedimentation ponds ne 5-10 acres s 510 acres. na na
26. gﬁu for v%'ng n/a yeos na yos n's yos
X TS
27. Topography n/s Flat s Aat ns Mosty flat
28. Comouring and diking (Nood control) ns Moderate wa Maoderste na Minor
29. Pipeline and intake syucture e wva va wa ns na
30. Uslites na 3 phase power near site va 3 phase power near site na 3.phase t site
31. Costs of acquiring site na unknown va unknown n'a unknown
32. Soilw/Groundwater na Alluwvial/mod. gw potental va Alluvisl/mod. gw potertial na Alluvislmod. gw potential
33_Acoess na Paved road to site na Paved roads in wrea na m&wn__
. 34 na poss) na possitie n/a possitle
35. Intake structre and water supply wa Required na Required na Required
36. Pipsline na Required ~a Required na M-z
37. Racewa nds n/a Required nva Required na Requir
X— - PERRITNG ased
38. Land Use na Undetermined na undetermined na Eximting facility
30. Shorelines Designation na Undetermined na Undetermined nas Undetermined
40. Flood hazard n/a Moderate on Beaver Ck. na Moderate ns Low
5 [
41. Facility site na 2 private owners na Undetwermined na ODFW
42. Pipeline ROW and intake sructure n's na na Undetermined ns ODFW
43. Time 1o scquire site na Unknown na Undetermined na na
YT SUMMARY/CONMERTS , Tras o ainetom TeaReT — S Tocawd T o
ChF do not reach site major in-fiver syucture ChF do not reach site General area evalusted, ChF do not reach site porion of Wallowa ChS habitat
Beaver Creek wetlands no spedfic site selected no specific site selected
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TABLE 27 (3 of 4)

ADULT CAPTURE SCREENING CRITERIA

Big Canyon Creek

Minam-Wallowa Confluence

Stratheam Ranch

CRITERION Fall Chinook Spring Chinook Fall Chinook Spring Chinook Fall Chinook Spring Chinook
T WATER QUALITY
; svluuu potertal Amn;.u na na s n/s na
ater temperatre L] na Acceptable Acceptable /s Acceptable
3 General minerals Acceptable na Acceptable Acceptable na Acceptable
4 Other poliutants (phosphate, ol & grease} None derntified na None identified Nonwe Icertified na None identfied
5 Offsite risks None dentifed wa None Identified Nore Identfied ns None identfied
. WATER QUANTHTY
8. Avallabiiity Acceptable na 96-215 cts during period 464-1702 cfs during period na 158-805 cta during period
7. Dependability Acceptable na Good Good n/a loderste
8. intake structure na na na s n/a e
9. Pipsiine ROW na e s wa na na
10. Bypass reach (length and location) s wa wa va na na
11. Pumped versus gravity source wa e na na na na
12. Cost of water construction, O8M) na va wa na na na
Til. LOCATION ON RIVER
13. River mile va ne
14. Spawning distribution (natural run) potental autumn chinook habitat e potential for Wallows ChF Typically reach site ns Irter cept Upper portion of run
15. Atiraction potential nva poor Good ns Qood
V. 16. PERIOD OF USE bec na na
Sept - Sept. - Oec 1544 18 _15- J 1S
V. ENVIRONMEWTAL CONCERNS opt ; Oee Apx Ape
17. Wetlands (other than riparian zons) None dentified na None spperent None apparsmt na None apparent
18 Temestrisl widife and habitats Coniferous forest, grassiand na Mixed coniferous forest Mixed coniferous forest ns Mixed forest, meadow
18 Trreatened/endangered species Undewnmined ns Undetermined Undetermined na Undetermined
20. Water quality impacts of facility Negigble wa Neghgitle Negiigible n/a Negighle
21. Commurity impacts Negiighie e Negigitle Negigle wa Negighble
22. Scenic/Assthetic Negiglbie, existng facikty v Negligible Negiigible na Farme, houses on large lots
23 Accessibil road to site na paved road © site paved 10ad 10 site a __baved & gravel roads to site
Vi, SIZE OF PARCEL
24. Space for raceways/ ponds s e na na na na
25. Space for sedimenta¥on ponds na wa wa na s wa
26. Space for Yappin wa va yos Yo n/a yos
vil, SITEWORK COSTS
27. Topography Mosty Rat wa Flat, stesp bank at river Aat, steep bank st ver na Ast
28. Contouring and diking (flood confrol) Mirima! wa Msjor Major nva Micimal
29. Pipeline and intake stuctre apn na ou na na va na wa
30. Utlites 238 powss 0 site wa ne na
31, Couts of acquirng sits exteting faclity oo 3 phase power neartyy 3 phase power nearby e 3 phase power to site
32 Solls/Groundwater sliuvaiimod. gw potental na Aluvia/good gw potertisl Alluvial/good gw potertial n/a Alluvial/good gw potental
33_Access road to site e Paved road o site road 10 site n/a gavel
Vill,_34_PUBLIC EDUCATIONACCESS b va i - 'L} Eevedd R
X. SECURITY
35, Intake structure and water supply Required va Required Required na Requir
36. Pipeiine Required wa Required nﬁu na wﬁ
37. Raceways/ponds Reguired na Aequired Required e Required
X. PERMITTING
38. Land Use Existing faciity " Parkland Parkland na Undetertmined
39. Shorelines Designation Undetermined na Undetenmined Undetermined n/s Undetermined
40. Flood hazerd Low wa High . ____Hgh na Low
X, PROPERTY OWNERSHIP
41. Facllity site ODFW na State Parks State Parks s . am
42. Pipeline ROW and intake struchre ODFW e na na wa m: - :::xun
43, Twme o scquire site Unknown na Unknown Unknown na unknown-willing seller
XII. SUMMARY/COMMENTS ChS reach site Site located in Upper
s for sutumn chinook orly At or near kmit of poserttial combine w/ Minam IEP porton of Lostne ChS habitat
upsteam dstitxsion trapping need
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TABLE 27 (4 of 4)

ADULT CAPTURE SCREENING CRITERIA

Lostine Dam Cross Valiey Diversion o
CRITERION Fall Chinook Spring Chinook Fall Chinook Spring Chinook
[X WATER QUALITY
1. Disease potensal na na wa na
2. Water temperature na Acceptable wa Acceptable
3. General minerals na Acceptable na Acceptable
4. Other pollutants (phosphate, dit & grease) ns None identified na None identified
5 Offsite risks na None identified we None identfied
[N WATER QUANTITY X
8 Availabifty a 158-805 cfs during period wa 158-805 cfs dusing period
7. Dependabrifty na Moderate na Modn’lm
8 Intake structure na n/a va *
9 Pipeine ROW na na LZ] N*
10. Bypass | each {length and locetion) va na wa n/a
11. Pumped versus gravity source na na na N'\
12 Cost of water supply {construction_ O8 M) n/a n/a n'a na
[N LOCATION ON RIVER
13 River mile na na
14 Spawning distribution (naturalrun) r/a typically reach site va typically reach site
15 Afraction potenta! na good ne good
V. 16 PERIOD OF USE s ~a
Apr 15 - i 15 Apr. 1§ -Jul 15
v. ENVIRONMENTAL CONCERNS
17. Wetlands {other than riparian zone) na None observed na Fiver batiom Mmds
18. Terrestrial wildite and habitats na Mixed irees, pasture na Cofttonwoods and npanan veg.
18 Th d/endangered speci na Undetermined s Undetermined
20 Water quality impacts of fadibity na Neglgible va Negigible
21 Community impacts s Negiigible wa Negligible
22 Scenic/Aesthebc na In mod. developed area wa In agricultural area
23 Accessibifty n/a gravel mad to site va 172 mile from gravel road
vi SIZE OF PARCEL
24 Space for raceways/ ponds na n/a va na
25. Space for sedimentation ponds na n/a wa na
26_Space for trapping n/a yes - existing facifty nva yos
Vi SITEWORK COSTS
27. Topography na Mostly flat va limited flat land
28. Contouring a nd diking {flood control) na Modscate va Major
29 Pipeline and intake structure na na e na
30. Utiites n/a 3 phase power near site na 1/2 mite 10 3 phase power
31 Costs of scquiring site na unknown wva unknown
32. SoilwGroundwater na aluvialk va na alluvia¥ va
33. Access n/a gravel rosd to site na gravel road to near site
Vill. 34 PUBLIC EDUCATION/ACCESS na possible va possibk
IX. SECURITY
35 Intake structure and water supply s Required va Required
36. Pipelne na Required va Required
37_Raceways/ponds n/a Required na Required
x. a8 PLE:,:::}BNG na Mixed urban and farming va Mixed urban and farming
30 Shoreines Designation va Undetermined we Undetermined
40. Flood hazerd na Low ve 1
Xt o ::?“PyE:!'I.’Y OWNERSHIP e Private wa Jerry McClean
42 Pipebne ROW and intake structure wa na va U,
43 Time to acquire site va Unknown va DAnown
XI. SUMMARY/COMMENTS Would require rebuilding exsting Littia space available for
ChF do not reach site facifty or locating new one, holding if used for aduk capture
a present probably upstream on private land Need o ccessroad
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TABLE 28 (1 of 4)

ADULT HOLDING SCREENING CRITERIA

Catherine C 1ek (OSU Property) Catherine Creq | at Union Upper Vey Meadows
CRITERION Fall Chinook Spring Chinook Fall Chinook Spring Chinook Fall Chinook Spring Chinook
1 Dissase potental na va na va 2] n'a
2 Water temperature na monitoring required na Acceptable na Moritoring required
3 Genersi mnerals na Acceptable n/s Moanitoring required na Acceptable
4 Other poliutants (phosphate, oil & grease) ns None identified ns None identified va None identified
5. Offsite risks va None identified e RR ROW across road wa None identified
I WATER QUANTITY
8 Avaitability va 76-440 cfs during period ns 96412 cfs during period wa ungeged, sppears adequate
7. Dependatility na Good n/s Good wva ungaged, appears adequate
8. Intahe struchre Ve Good locations available na Good location na Good locaton
9. Pipeline ROW na All on site n/s Good locaton ~a Good locaton, akt on site
#8 Bypass reach (length and location) ve undetermined n/a undetermined na undeterrnined
#8 Pumped versus gravity source s Gravity na gravity va gravity
94 Cost of water supply (construction, O8M) va Modorate n/a moderate ne moderate
1. LOCATION ON RIVER
## River mile va n/a va
#4 Spawning distibution {natural run) na Typically reach sile s Typically reach site va Typically reach site
#3 Atvaction potental na Good s Good wa Good
V. #% PERIOD OF USE wa 415-7115 n/a na
) Apr 15 - b 15 Apr. 15 - Jul 15
V. ENVIRONMENTAL CONCERNS
#2 Wetiands {other than riparien zone) va None observed n/a Minimal na Nane obeerved outside riparian
## Temestrial wildife and habitats wva Coniferous forest, grassiand n/a Brushy, ress and shrubs va Mixed coniferous, deciduous
## Threstened’endangered species va Undetermined na Undetermined wva Undetermined
#3 Water quality impacts of faclity va Negligible na Negligible va Negligitle
## Community impacts va Negligible na Negligitle wa Negligitie
#2 Scenic/Aesthetc va Negligible na Negligitle wa Existing FS§ campground
## Accessibili va Adiacent to paved road n/a adiacent 10 paved, gravel o site na gravel road to site
VI ST OF PAIRET e
#1 Space for raceways/ ponds nva 10+ acres na 4 acres va 2+ acres
## Space for sedimentaton ponds wva 10+ acres s 4 acres va 2+ myes
" ce 1or rapping wa yos-larqe Mat wea n/a yes, existing Iadder na n/a
E §F;EWORR COSTS
#4 Topography wa Mosty fiat ne Flat e Fat ¥ gently sloping
## Contouring and diking {flood control) wa Mnimal na Minimal wa Minor
#2 Pipetine and intake structre na moderate, stteam bedload movement ns moderate e Moderate
#2 Utlites va 3 phase power slong road ns 3 phase power adjacent to site e Nons
## Costs of acquiring site va unknown e unknown v unknown
#3 Soils/Groundwater wa aluviaVmoderate gw potential n/e Alluvial/good gw potentel e ARuvisliow gw potental
#4 Access na gravel road to site na Paved road 1o site na gravel road to site
- #8 PUB A JATC va possible a possible va possibie
IX. SECURMY
#8 Indake structre and water supply na Required n/a Required na Required
#9 Pipaline na Required ns Required va Required
## Raceway d na Required n/a Required na Required
X, PERMITTING
#8 Land Use e Undetermined n/s undetermined ne FS campground
#8 Shorelines Designation va Undetermined n/a Undetermined na Undetermined
#4 Flood hazard e Low n/a Low va Low
OPERTY |
## Facility site na [e5V] na Orsgon State Parks we US forest Service
## Pipeline ROW and intake structre nva osu na na L US forest Service
#2 Time to_acquirs site na Unknown na Unknown s unknown
TN, SUMMARY/COMMENTS Relatively large, flat area good locavon uwizing
hF do not reach site along creek with good ChF do not reach site ChS reach site ChF do not reach site trapping downsteam M splash dam
potential for {acilities rework existing ladder
Combine with [EP laclities Combine with IEP facilities
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TABLE 28 (2 of 4)

ADULT HOLDING SCREENING CRITERIA

Beaver Creek Grande Ronde neer Elgin Wallows Hatcherv
CRITERION Fsll Chinook Spring Chinook Fall Chinook Spring Chinook Fall Chinook Spring Chinook
T WATER QUALITY
1 Disease potental na a ] wa n/‘a va
2 Water temperature n'a monionng required na summer cooling required ne need summer cooling
3 General minsrals s Acceptable na Acceptable na Accoptable
4 Other politants (phosphate, oif & grease) na None identfied na ag retum water na None identified
5 Offsite nsks na None identified na e grunofl sedimentation s None identfied
i WATER QUANTITY
€. Availability ns 98-878 cfs during period na 175-1764 cts during period ne 34-343 cfs during period
7. Dependabifty na Good na Good ns Good
8. Intake structure va Good location na undetermined na 0 DK KD tmcifity
9 Pipsine ROW na good location na Undetermined na existing facifity
10 Bypass reach ({length and location) na undetermined na undetermined na .Mﬂqphdﬂy
11 Pumped versus gravity source na grawty 1d gravty na gravity and wells developed
12 Costof water supply {construction, O8 M} na high na undetermined na moderate
[~ LOCATION ON RIVER
13 River mile wa GR 179 ns na Upper end of Wallows R
14 Spawning distnbution (natural run) na Typically reach ste s Typically pass site na Near upper bmit of Watlowa ChS
13 Afraction potential na Good na Good na Good
. 16 PERIOD OF USE na na na
Apr 15-Jul 1§ Apr. 15-Jul 15 Apr 18 - Jul 18
[~ V. ENVIRONMENTAL CONCERNS
17 Wetlands (other than riparian zone) ns Boaver Ck. mouth-wetiands ns Undetermined na None identified
18 Terrestrial wildife and habitats wa Wooded riparian, steep hillside na Pasture, wooded comidors v Grasd M| 2o facisty
19 Th d/endangered speci na Undetermined na Undetermined na Undetermined
20 Water qualty impacts of facility na Negligible na Neglgible s Negigible
21 Community impacts na Negigible n'a in rural, farming area na Minor, st @ xistinfacifity
22. Scenic/Aesthetic na Arsa generally undeveloped na Farme, pasture newr site wa Minor,et§ S KT faciky
23 Accessibility n/a adjaceni to paved, gravel to site n/a Undetermined n/a paved road 10 site
VI, SIZE OF PARCEL
24. Space lor raceways/ ponds e 510 acres na S10e O na 0 &)Y hdlb‘
25 Space for sedimentation ponds na acres 1d 5-10 acres wa ' 1SN
26 Space for trapping n/a yos n/a yos n's yeos
e SITEWORK COSTS
27 Topography na Flat ns Flat na Mostly flat
28 Contouring and diking (flood control} na Low to Moderate na Moderate n’a Minor
29 Pipeline and intake structure e na na LY ] ns na
30 Uniies na 3 phase power neat site na a phase power neas site ns 3phase at site
31 Costs of acquifing sie na unknown na unknown ws existing facility
32. Soils/Groundwater n/a Atuvialmod gw potental na Alluvialmod. gw potental na Aluvial/mod. gw potental
33. Access n/a Paved road 10 ste s Paved roads in area ns g00d. developed site
VI, 34. PUBLIC EDUCATION/ACCESS na posuble na na possible
IX. SECURITY
35. intake structure and water supply wa Required na Required e Required
36. Pipelne na Required na Required na Required
37. Ra n/a Required ns Required na Required
X. PERMITTING
38 Land Use na Undetermined ] agriculture na Existing facility
30. Shoreines Designation va Undetermined ns Undetermined na Undetermined
40. Flood hazard n's Moderate on Beaver Ck ne Moderate n's Low
X PROPERTY OWNERSHIP
41. Facity site na 2 private owners na Undetermined na ODFW
42 Pipsine ROW and intake structure na na vs Undetermined na OOFW
43 Time to acquire site na Unknown s Undetermined n/a na
JCH. SUMMARY/COMMENTS S sde of nver most Site located in upper
ChF do not reach site ikoly wen for holding ponds ChF do not reach site General ares evaluated, ChF do not reach site portion of Wallowa ChS habitat
Beaver Creek wetlands no spechic site selected distribulion ) spece may be kmited for new
pond of mcewsy constnactian__ |
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TABLE 28 (3 of 4)

ADULT HOLDING SCREENING CRITERIA

Big Canyon Creek

Minam-Wallowa Confluence

Strathearn Ranch

CRITERION Fall Chinook ring Chinook Fsll Chinook Spring Chinook Fall Chinook S8pring Chinook
[ WATER QUALITY §2 = i
1 Disease potential na va L] na n/s na
2. Water temparatre Acceptable va Acceptable summer cooling required na Good
3 General minerals Acceplable va Acceptable Acceplable nia Acceptable
4. Othwr poltutants (phosphate, oil 8 grease) None idertifed na Nons identified None iderttified na None identtied
5. Offsite risks None identified va None identified None identfied na None idsntfied
[ WATER QUANTITY
8 Avallability Acceptable n'a 96-215 cfs during period 464-1702 cts during perlod na 158-805 cfs during perlod
7 Dependability Acceptable na Good Good na Moderate
8 imake struchye Existing tacility na Good location Good locaion n/a Good location
9 Pipeiine ROW Existing facility 0 Good locstion Good location na Good locstion
10 Bypass reach (length and location) Existing facilty n'a undetermined undetermined wa undetermined
11 Pumped versus gravity source Exlsting tucility ~a gavity avity n/a gravity
12 Cost of water supply {construction, O&M) Existing tacility wa High High n/a moderate
m LOCATION ON RIVER
13 River mite n'a nis
14 Spawning distibution (natral run) poftential autumn chinook habitat va potential for Wallows ChF Typicaily reach site na infercept Lpper portion of un
15 Aftraction poterial qood va poor QGood n/a Good
v. 16 PERIOD OF USE e na
Sept - Dec Sept - Dec Ape 15 - Jul 18 Apr. 15 - Jul 15
V. ENVIRONMENTAL CONCERNS
17. Wetands (other han riparian zone) None identifed ns None apparemt None apparert na None apparent
18. Temestial wildite and habitats Coniferous forest, grassiand va Mixed coniferous forest Mixed coniferous forest n/a Mixed forest, meadow’
19 ThreatenedVendan: Undetermined wa Undetermined Undetermined na Undetermined
20 Water quality impacts of facility Negligible va Negligitle Negigible n/a Negigitle
21. Commurity impacts Negigble va Negiigible Negrigible na Negigible
22. Scenic/Aesthetic Neglgible, existing facility na Negligtie Negligible na Farms, houses on large lots
23, Accessibility road to site na paved road 1o site paved road b site. n/a paved & gravel roads o site
vl SIZE OF PARCEL
24. Space for raceways/ poncis Existing tacility e yos yos n/a yos
25. Space for sedmentstion ponds Existing facility n'a yes yos na yos
26. Space for tra yes wa yeos yos na yos
Vil SITEWORK COSTS
27. Topography Mosty fat va Flat, staep bank at river Fat, steep bank at rver n‘a At
28. Cortouring and diking (flood control} Minimal na Major Major nfa Minimal
29 Pipsline and imaks structure wa wa Major Major na Moderate
30 Unlites 3 phase power 1o site na 3 phase powsr nearby 3 phase power nearby n/a 3 phase power to site
31 Costsof ¢ ') site existing faciity wa unknown unknown na unknown
32. Soils/Groundwater alluviai/mod ow potential e Alluvialgood gw potertial Auvialigood gw potertial n/a Auvial/good gw potential
33._Access road to she 7] Paved road o site Paved road 1o site na Paved & ravel roads to site
VIN. 34_PUBLIC EDUCATION/ACCESS p va possible i na possible
X, SECURITY
35_ Intake stucthre and water supply Required e Required Required s Required
36. Pipeline Required v Required Required n/s Regquired
37, Raceways/ponds Required va Required Required na Required
X PERMITTING
38 Land Use Exls¥ng tacility va Parkland Parkiand n/a Undetermined
39 Shorelines Designation Undetermined na Undetermined Undetermined na Undetermined
40. Rlood hazerd Low va High High n/a Low
XL PROPERTY OWNERSHIP
41 Faciity site ODFW wva State Parks State Parks na Private - Sratheam
42 Pipeiine ROW and intake structure ODFW na s na na Private - Stratheam
43 Time to acquire site Unknown na Urknown Unknown na unknown-willing seffer
XN, SUMMARY/COMMENTS CThS reach sie Stte located I upper
use for autumn chinook only At or near fmit of potential combine wi Minam IEP porion of Lostne ChS habitat
oxlsting LSRCP facility upstream distribution Yapping need need groundwater development
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TABLE 28 (4 of 4)

ADULT HOLDING SCREENING CRITERIA

Lostine Dam Cross Yalley Diversion
CRITERION Fall Chinook Spring Chinook Fall Chinook Spring Chinook
[X WATERQUALITY
1 Disease potental a wa na na
2 Water temperature n/a Acceptable na Accepiabile
3 Genenl minerals na Acceptable wa Accepiable
4 Other pollutants (phosphate, oil & grease) na None identfied na None identified
S Offsite risks ns None identfied na None identified
. WATER QUANTITY
6 Availabiity na 1 58-805 cfs during period na 158-805 cfs during period
7 Dependabiity n's Moderate ns Modersie
8 Intake structure na possible with weir na weir required for intake
9 Pipeline ROW wa undetermined n'a acosptable focation
10 Bypass reach (length and location) na undetermined na undetermined
11 Pumped versus gravity source n/s gravity na gravity w/ weir
12 Cost of water supply (construction, O& M) n'a moderate na moderate
. LOCATION ON RIVER
13 River mile s na
14 Spswning distribution (natural run) na typically reach site na typically reach site
15 Attaction potential na good na good
V. 16 PERIOD OF USE na na
Apr 15-Jul 1S Apr 15- Julis
V. ENVIRONMENTAL CONCERNS
17 Wetlands (cther than riparian zone) (] None observed ns River bottom wetlands
18 Torrestrial wildife and habitats v Mixed trees, pasture s Cottonwoods and ripanan veg
19 Th d/endangered speci wa Undetermined na Undetermined
20 Water quality impacts of facility ws Neglgible na Negligible
21. Community impacts na Negligible va Neglgible
22 Scenic/Aesthetic RI. In mod developed srea na I® gricutrearea
23 Accessibility na gravel road to site, wood bridge n/a 172 mile from gravel mad
vl SIZE OF PARCEL
24 Space for raceways/ ponds nva yes, largs pasture na fmited
25 Space for sedimentaton ponds na yes, large pasture na mited
26 Space for trapping n/a yes existing fachty [
VI SITEWORK COSTS
27 Topography ns Mostly flat na $mited flat land
28 Contouring and diking (ficod control) n/a Moderate n/a Major
29 Pipeline and intake structure na Moderate wa moderate
30 Usives n‘a 3 phase power near site wa 1/2 mile 1o 3 phase power
31 Costs of acquinng site n/a unknown ns . unknown
32 SoilwGroundwater na aliuvial mod. gw potental na alluvial/ undetermined potential
33 Access n‘a gravel road o site, wood bridge s gravel road io nesr site
'Ill. 34 PUBLIC EDUCATION/ACCESS na possible ns bk
X. SECURITY
35 Intake structure and water supply na Required na Required
36 Pipeline n/a Required na Required
37 Racews: nds na Required na Required
X. PERMITTING
38 Land Use wa Mixed urban and farming na Mixed urban and farming
39 Shorelines Designation ns Undetermined na Undetermined
40 Flood hazsrd na Low na
Xl. PROPERTY OWNERSHIP
41 Facilty site n/a Private na Jorry McC ban
42 Pipeline ROW and intake structure na Private na na
43 Time to acquire site na Unknown na Unknown
[{B SUMMARY/COMMENTS Little space available for
ChF do not reach sile wosi side of river on pnvaie hoiding if used lor aduk capture
at present pasture (8 best location Need access road
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GRANDE RONDE INCUBATION AND FRY REARING SCREENING CRITERIA

TABLE 29 (10f 3)

Catherine Creek (OSU Property) Catherine Creek st Union ree!
CRITERION Fall Chinook Spring Chinook Fall Chinook Spring Chinook Fall Chinook Spring Chinook
[N WATER QUALITY
1. Diseass potental e present na present wa present
2. Water wmperature na gw assumed acceptable na gw assumed acceptable na gw assumed acosplable
3. General minerals L7 ] gw not tested na gw not tested ns gw not tested
4. Other poliutants (phosphate, oil & grease} va None identifisd ne None identified na None idenified
5. Oftsite risks wa None identified na None idertified na None identlied
1 WATER QUANTITY
8. Availability va moderats gw potental na good gw patential na modera gw potental
7. Dependability na undetermined na Good n/a undetermined
8. Intake structure na Good locatons avalable wa Good location na Good location
9. Pipsline ROW na All on site ns Good location wa good location
10. Bypass reach (length and location) wa undetermined wa undetermined na undetermined
11. Pumped versus gravity source wa pumped for gw a gavity [ ] gravity
12. Cost of water supply {construction, 08 M) na Moderate to high wa moderale n/a hiah
. LOCATION ON RIVER
13. River mle wa ne na GR1t®
14. Spawning distibuton (natral run) na Typically reach site e Typicalty reach site na Typically reach site
15. Atiraction potentisl na Good na G_god ala Good
iv. 18. PERIOD OF USE va wa n
Aug - Feb Aug - Feb Aug - Feb
V. ENVIRONMENTAL CONCERNS
17. Webands (other than riparian zone) va None identified na Minimal na Beaver Ck mouth-wetands
18. Terrestial wildlife and habitats na Coniferous forest, grassiand e Brushy, trees and shrubs na Wooded riparian, steep hillside
19. Thrsatened/sndangered species na Undetermined na Undstermined na Undetermined
20. Water quality impaects of facility va Negligible na Negligible na Negligible
21. Community impacts wa Negligitle ws Negligible na Negligble
22. Scenic/Aesthetic na Negiigible n/a Negligible na Area generally undeveloped
23 Accessibility va Adjacent to peved road na @ dacent topaved graveltosite na adjacent % paved, gravel to site
vi. SIZE OF PARCEL
24. Spece for raceways/ ponds va 10+ ncres a 4 acres ns 510 acves
25. Space for sedimentation ponds va 10+ acres ns 4 acros ns S-10 acres
26. ce for ¥ appin va yes-iarge flat area na yes, existing ladder n/a yos
vi. SITEWORK COSTS
27 Topography wa Mostly fiat wa Flmt /s fist
28. Contowring and diking (flood control) va Mnimal wa Minimal n's Moderate
29 Pipeline and intake structure va High for wefl development na High for well development s High for wel development
30 Utlities wa 3phase power slong road wa 3 phase power adjacert to site wa 3 phase powsr near site
31. Costs of scquiring site L7 unknown na unknown s unknown
32, Soils/Groundwater va slluvi/ va na Altuvial/good gw potential ns Alvisl/mod. gw potental
33, Access va gravel road to site na Peaved road to site /s Paved road to site
V. 34 PUBLIC EDUCATIONACCESS va possible na possitle /s possible
X, SECURITY
35. Intake structure and water supply wa Required ws Required s Required
38. Pipeline va Required na Required na Required
37. Racewa nds e Required na Required ns Required
X. PERMITTING
36. Land Use wa Undetermined s Undstermined e Undetermined
39. Shorelines Designation e Undetermined na Undetermined na Undetermined
40. Flood hazard na Low na Low ns Moderate on Beaver Ck.
XI. PROPERTY OWNERSHIP
41. Fadility site nva osu na ODFsW na 2 private owners
42 Pipeline ROW and intake structure na osu na 00FawW na nva
43 Time to acquire site na Unknown na Unknown n/a Unknown
Xil. SUMMARY/COMMENTS Relatvely large, flat aren gw potential needs venficaton

ChF do not reach site

along creek with good
potential for laclities
moderate qw potential

ChF do not reach site

good gw potential

ChF do not reach site

Beaver Creok wetlands
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TABLE 29 (2of 3)

GRANDE RONDE INCUBATION AND FRY REARING SCREENING CRITERIA

Grande Ronde neer Elgin I Lookingglass  Hstchery Wallowa Lake
CRITERION Fall Chinook Spring Chinook Fall Chinook Spring Chinook Fall Chinook Spering Chinook
[X WATER QUALITY
1 Disease potental na present va present va present
2 Water tsmperature na gw assumed acceptable L2 ] good, existing facikity va gw assumed acceptable
3 General minenals n/a undetermined va good e gw not tested
4 Other pollutants (phosphate, ail & greasa) na ag return water ~a None identified wa None identified
S. Offsite risks na ag runoft, sedimentation na None identified wva None identified
[N WATER QUANTITY
6 Availabilty na gw potential good va good assessd IO MXIN we moderate gw potental
7. Dependabifty n/a undetermined na Good va undetermined
8 Intake structure wa na na Good location Ve na
9. Pipeline ROW na 0 wa Good location e na
10. Bypass reach (length and location) na n/a wva undetermined na na
11. Pumped versus gravity source na pumped for well na pumped for gw na pumped gw
12 Cost of water supply {construction, O& na well development high va moderate for any new items wa high for qw
n. LOCATION ON RIVER
13 River mile va va wa
14 Spawning distrbution (natural run) n/a Typicaly pass site wa Typically reach site s upper imit of Watlowa ChS
15 Attraction potential na Good va Good s Good
Iv. 18. PERKOD OF USE na wa wa
Aug-Feb Aug - Feb Aug - Feb
ENVIRONMENTAL CONCERNS
17. Wetlands (other than riparian zonse) na Undetermined wa Minimal s None observed
18T ial wikiife and habi na Pasture, wooded corndors wva Steep slope, forest na Woodsed riparian, steep hiflside
19 Th d/endangered speci na Undetermined ~a Undeternmined wa Undetermined
20 Water quality impacts of facifty na Neglgible wa Negiigible va Negligible
21 Community impacts n/a In rursl, farming mres wa Negigible na Undetermined
22 Scenic/Aesthetc n/a Farms, pasture near site wa Negligible wva Urbanizing around base of lake
23 Accessibiity n/a Undelermined na road fo sile nva good
vI. SIZE OF PARCEL
24 Space for raceways/ ponds n/a 5-10 acres na §mited for new faciftes va adecuate
25 Space for sedimentation ponds na 5-10 acres va §mited for new facites wa adequate
26 Space for trapping n/a yos va yos, existing ladder va n/s
Vil SITEWORK COSTS
27 Topography n's Flat wva Flat areas, slopes to creek wva roling hills, some flal areas
28 Contouring and diking (flood controf} wa Moderate va Minimal wa Minimal
29 Pipeline and intake structure n/a na ws High for welt development wa High for well development
30. Utiities na 3 phass power near site wa 3 phase power adjacent to site na 3 phase power near site
31. Costs of acquiring site wa unknown na existing site na unknown
32. SoilwGroundwater na Alluvialmod. gw potental va Aluvia¥good gw potental na Alviatmod. gw potental
33. Access na Paved roads in area va road 1 site va road D site
Vill. 34. PUBLIC EDUCATION/ACCESS na possibk na possible na possible
X SECURITY
35. Intake structure and water supply na Required va Required wa Required
38. Pipeine na Required wa Required s Required
37. Recewsys/ponds na Required wa Required ws Required
X. PERMITTING
38. Land Use s agficulture wa existing fadlity ne Undetermined
39 Shorelnes Designation na Undetermined va Undstermined na Undetermined
40. Flood hazard n/a Moderale na Low va
XI. PROPERTY OWNERSHIP
41 Facility site na Undetermined nva ODFW L] private
42 Pipeline ROW and intake structure n/a Undetermined va OOFW v private
43. Time to acquire wte na Undetermined na na wa Unknown
XH. SUMMARY/COMMENTS expansion capability bmited gw patential needs venlication
*hF do not reach site General area svalusted, ChF do not reach site for new raceways ChF do not reach site
no spedific site selected
neoed gw testing
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TABLE 29 (3 of 3)

GRANDE RONDE INCUBATION AND FRY REARING SCREENING CRITERIA

Wallowa Hatchery

Minam-Wallowa Conlluence

Strathearn Ranch

CRITERION Fall Chinook Spring Chinook Fall Chinocok Spring Chinook Fall Chinook Spring Chinook
[ WATER QUALITY
1 Disease potental * s potential presem n/a wa wa potential present
2 Water temperatxe na Acceptable need gw tested need gw lfﬂ'd va need gw tested
3 General minerals na Accopiable undetermined undetermined wva undstermined
4 Other poliutants {phosphate, oil & grease) wa MNone identified None identfied None idertfied wa None identfied
S Offsite risks na None identfied None identfied None idertified va None identified
n. WATER QUANTITY
6 Availability L need additional well 96-215 cfs during pericd $6-215 cfs during period na need gw tested
7. Depandability va undsierminad Good potential Good potential na undsiermined
8 Intake structure wva existing facility Good location Good locaton wa Good location
0 Pipeline ROW Vs existing facitity Good location Good location wa Good location
10 Bypass reach {length and locaton) va existing facility undetermined undetermined na undetermined
11 Pumped versus gravity source va gravity and welts developed pumped for gw for gw wa pumped for gw
12 Cost of water supply (construction, O8M} na modereate High High wa hgh
. LOCATION ON RIVER
13 River mile s Upper end of Wallowa R. va
14 Spawning distribution (naturel nun} wa Newr upper himit of Waliowa ChS potsntial for Wallowa ChF Typicalty reach site va inercept upper porion of run
15. Attraction polential n/a Good poor Good va Good
IV. 16 PERIOD OF USE na wa
Aug - Feb Oct. 15 - Mar Aug - Feb Aug - Feb
V. ENVIRONMENTAL CONCERNS
17 Wetands (other than riparian zone) wa None identified Non. apparent None apparent wa None apparent
18 Temeswial wildite and habitats va Ceass, axisting laclity Mixed coniferous forest Mixed coniferous forest na Mixed forest, meadow
19 Threatened/endangered species L' Undetermined Undetermined Undetermined wa Undetermined
20 Weter quality impacts of facility s Nagligble Negligitle Negiigble wa Negligble
21 Community impacts e Mnor, at existing fadlity Negligitle Negiigble na Negligible
22 Scenic/Aesthetic va Mnor, at sxistng fadility Negiigible Negligtle wa Farms, houses on large lots
23 Accessiility va _ paved road to site paved road to sits peaved road Yo site s peved & gravel rosds to site
Vi SIZE OF PARCEL
24 Space for racewsys/ ponds va esxstng lacilty yos yor ~a yos
25. Space for sedimentation ponds va exsting facility yos yos e yos
26 Space for tepping va yos yes yos na yos
vil SITEWORK COSTS
27 Topography s Mostly Rat Flat, steep bank at river Flat, steep bank at river na Flat
28 Contouring and diking {flood control) na Minor Major Maior wa Mnimal
29 Pipeline and inake structre va va Major Major va Moderate
30 Utilivies wa 3-phase at site 3 phase power nearby 3 phase power nearby wa 3 phate power to site
31, Costs of scquiring site na existing facilty unknown unknawn ) wa unknown
32 Soilw/Groundwater na Allwvia/mod. gw potental Alluvial/good gw potential Alluvial/good gw mmd wa Alhwisligood gw potential
33. Access n/a good, developed site Paved road to site Paved road o site wa Paved & gravel roads © site
Vill_34. PUBLIC EDUCATION/ACCESS na possible. possible _possibie va possible
X, SECURMTY .
35 Intake structure and water supply na Required Required quqrod wa Required
36. Pipeline na Required Required Required s Required
37_Racewaysiponds s Required Raquired Required ) Required
X. PERMITTING
38 Land Use wa Existng tacility Parkland Paridend na Undetermined
39 Shorelines Designation va Undetermined Undetermined Undetermined na Undetermined
40. Flood hazard na Low High High wa Low
XIl. PROPERTY OWNERSHP
41. Fadility site Vs ODFW State Parks State Parks wa Private - Svatheam
42 Pipeline ROW and imake structure va ODFW wa wa wa Private - Svathearn
43, Timw to acquire site na na Unknown Unknown va unknown-willing sefler
XH. SUMMARY/COMMENTS Would require Prane Creek ChS reach site Sne located in upper .
hF do not reach st project or extended well At or neer fimit of potentisl combine w/ Mnam JEP portion of Lostine ChS habitat
distribution May require additional upstream distribution trapping need nesd groundwater development
raceway capaaty
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TABLE 30 (10f 3)

GRANDE RONDE SATELLITE REARING SCREENING CRITERIA

Catherine Creek {OSU Property) Catherine Creek st Union Beaver Creek
CRITERION Fall Chinook Spring Chinook Fall Chinook Spring Chinook Fall Chinook Spring Chinook
X WATER QUALUTY
1. Diseass potential wa present va present wa present
2. Water temperature wva need gw for winter mixing na noed gw for winter mixing wa need gw for winler mixing
3. General minerals wa acceptable na acceptable na acceptable
4 Other polivlants {phosphate, oil & grease) wa None identified wa None identilied wa None identified
5 Offsite risks wva None identified va None identified wa None identified
1L WATER GUANTITY
6. Availability wva Adequate wa adequate wa adequate
7. Dependability wa undetermined na Good s undetermined
8. Intake structure va Good locations available na Good location wa Good location
9. Pipeline ROW wa ARonsite na Good location na good location
10. Bypass reach {length and location) va undetermined wa undetermined wa undetermined
11. Pumped versus gravity source wa pumped for gw a gravity va Qravity
12. Cost of water supply {construction, O&M) va Moderate o high wa moderate va high
il [OCATION ON EVER
13. River mile wa wa va GR 179
14. Spawning distrbution (natural run) LZ] Typically reach site wa Typically reach site wa Typically reach site
15. Aftraction potential na Good na Good va Good
V. 16. PERIOD OF USE wva wa va
Dec-May 15 (18mos) Dec-May 15 (18mos) Dec-May 15 {18mos)
V. ENVIRONMENT AL CONCERNS
17. Wetlands {other than riparian zone) na None identified na Minimat va Beaver Ck. mouth-wetlands
18 Terrestrial wikdife and habiats wa Conierous orest, grassiand wa Brushy, trees and shrubs va Woaded riparian, steep hillside
19 Threatened/endangered species va Undetermined na Undetermined wa Undetermined
20 Water quaiity impacts of tacility va Negtigible va Negligible va Neglighle
21. Community impacis na Negligible wva Negligble wa Negligble
22. Scenic/Aesthetic nva Negligible na Negligible va Area generally undeveloped
23 Accessbilty na Adjacent to paved road wa adjacent to paved, gravel to site na adjacent to paved, gravel to site
LA "SIZE OF PARCEL
24. Space for raceways/ ponds wa 10+ acres va 4 acros na 5-10 acres
25. Space for sedimentation ponds wa 10+ acres na 4 acres na 5-10 acres
26 ace for i va yes-lame flat area na yes, existing ladder na yes
vil. SITEWORK COSTS
27. Topography va Mostly {lat wa Flat 2] Flat
28 Contouring and diking {flood control) va Minimal na Minimal na Moderate
29. Pipgline and intake structure wa Moderate na Moderate na High for well development
30 Utlties wa 3 phase power along road na 3 phase power adjacent 1o site wa 3 phasa power near site
31 Costs of acquiring site wa unknown va unknown wva unknown
32 Soils/Groundwater na alluvial va na Alluvialigood gw potertial va Alluvia¥mod. gw potential
33. Access wva gravel road 1o site wa Paved road to site na Paved road to site
M na possble na possble na possible
C SECURITY
35 Intake structure and water supply va Required va Required s Required
36 Pipeline va Required na Required na Required
37. Raceways/ponds na Aequired wa Required va Required
X PERMITTING
38. Land Use wa Undetermined na Undetermined na Undetermined
39. Shorslines Designation va Undetermined na Undetermined na Undetermined
40. Flood hazard na Low na Low na Moderste on Baaver Ck.
X1 PROPERTY OWNERSHIP
41. Faciltty site va osu wa ODFW wa 2 private owners
42. Pipeline ROW and intake structure na osu na ODFW a s
43. Time to acquire site wa Unknown na Unknown na Unknown
Xil. EUWAﬁtvlcﬁﬁ'ﬂENTS Relatvely farge, flat area 'gw poterial needs verfication
ChF do not reach site along creek with good ChF do not reach site ChF do not reach site Beaver Creek wetlands
potential for facilities
moderate gw potential
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TABLE 30 (2 of 3)

GRANDE RONDE SATELLITE REARING SCREENING CRITERIA

Grande Ronde neer Elgin Wallowa Lake Wallowa Hatchery
CRITERION Fall Chinook Spring Chinook FalChinook | ___ SpringChinook |  FaliChinook | SpringChinook |
[~ 1. WATER QUALITY
1. Disease potertial present present na p va present
2. Weter mmpersire gw needed for winter mixing gw needed for winter mixing s gw nesded for winter mixing wa gw needed for winter mixing
3. General minerals acceptable na acceptable ~a Acceptable
4. Other polfiutants (phosphate, ofl & grease) 2g revn water g retum water ws Nona identifed na None identified
S. Offsiwe risks ag runoft, sedmentation ag runoft, sedmentation ns None idertifed L7 ] None identfied
K. WATER QUANTITY
8 Availability adequate sdequate na adequate n'a adequate
7. Depandabiity adequate sdequate na adequate e adequate
8. intake stuchr e good jocation good location n'a good location na axisting faclity
9. Pipetine ROW good location good location na good location Ve axisting fachity
10. Bypass reach fength and location) undetermined undetermined va undetermined na axisting faciiity
11. Pumped versus gravity gravity gravity na gravity na gravity and wells developed
12__Cost of water supply (constucion, O8M} Hgh high na high na moderate
. LOCATION ONRIVER
13. River mile n/s na ond of Wallowa R
14. Spawning distrbution fnatural run) potersial 10 reach she Typically pass site na upper imit of Walowa ChS ma Near upper Himit of Waliowa ChS
15 Attraction potentiat Good Good ns Good va Good
V. 16. PERIOD OF USE na na
Jan - May 15 {5-6 mos) Oeoc - May 15 (18 mos) Dec - May 18 {18 mos) Dec - May 15 {18 mos)
V. ENVIRONMENTAL CONCERNS
17. Wetiands (other than riparian 1one) Undetermined Undetenmined ns None obesrved wa None identified
18 Temesrial witdite and habitats Pastre, wooded carridors Pasture, wooded coridors ne Wooded riparian, steep hitside e Grass, existing facitty
19. Threatensd/endangered species Undeterrnined Undetenmined na Undetemmined va Undetermined
20. Water quallty impacts of faciitty Negligitie Negligitle na wa
21. Community impacts In rural, farming area In nral, tarming ares n Undetermined na Minor, at existing taciity
2. Scenic/Aesthwiic Farms, pasiure near site Farme, pashre near site ne Urbanizing around base of take [ ] Minor, at existng taciiity
23. A ity Undetermined Un wd na good (14 ] paved road 0 site
[ VI SIZE OF PARCEL
24. Space for raceways/ ponds 5-10 acres 5-10 acres nh adequate na existng faclity
25. Space for sedimentation ponds 5-10 acres 5-10 acres na adequate v existing faciity
26. Space for yapping yos yos na na na §e
il SITEWORK COSTS
27. Topography Aat Flat na rofiing hills, some fat areas va Mosty flat
28. Contourina and dikina fopd control) Moderate Moderate ns Minimal wa Minor
29  Pipeline and intake struchre e s ns Moderate wa [}
30. Utlites 3 phase power near site 3 phase power near she ne 3 phase power neasr site na 3-phase at site
31 Costs of ncquiring site unknown unknown ns unknown na existing facility
32. Solta/Groundwater Alvialmod. gw potersial Alsvisimod. gw potental e Abuvialimod. gw potential na Arwvisimod. 2 potential
33. Access Paved roads In ares Paved roeds In ares n/s road 1o site ns site
Vill 34_PUBLIC EDUCATION/ACCESS possible possible n/s possible va PO
. SECURITY
35. Intake structre and water supply Required Required ns Required na Required
38. Pipsiine Required Required s Required e Required
37. Racewaysponds Aequired Required n/s Aequired na Required _
X. PERMITTING
38 Land Use agriauure agricuiure nfs Undetenmined na Existing tacility
39. Shorelines Undetermined Undetermined ns Undetermined na Undetermined
40 Flood hazard Moderate Moderate s Low na
X\ PROPERTY OWNERSHIP
41. Fachity site Undetermined Undetermined n/s private na ODFW’
42. Pipeline ROW and intake struchre Undetermined Undstermined na private na ODFW
43. Time 10 scquire site Und eterrmined Undetermined na Unknown na na
. SUMMARY/COMMENTS Would require additonal rearing
General srea svaluated, ChF do not resch sie ChF do not reach site capacity
no specific site selected distrbuton
need gw testing
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TABLE 30 (3 of 3)

GRANDE RONDE SATELLITE REARING SCREENING CRITERIA

Minam-Wallowa Confluence Strathearn Ranch
CRITERION Falt Chinook Spring Chinook Fafl Chinook Spring Chinook
[X WATER QUALITY
1. Dissase potental Present Present Na Present
2. Water temperature need gw for winter mixing nesd gw for winter mixing na need gw br winter mixing
3. General minenals sble scceptable Na acceplable
4. Other polh (phosphate, il 8 g ) None idensfied None identified na None identified
S. Ottaite risks None identfied None identfied na None identified
(B WATER QUANTTTY
§. Availabifity 0 000K adequate na adequate
7. Dependabiity Good Good wa Good
8 Intake structure Good location Good jocation na Good location
©. Pipeine ROW Good location Good location na Good location
1(Bypass reach (length @ 2 location) undetermined undetermined na undstermined
11. Pumpaed versus gravity scurce gravity gravity na gravity
12. Cost of water supply {construction, O&M) Hah High wa high
. LOCATION ON RIVER
13. River mile na
14. Spawning distribution (natural run) potential for Wallowa ChF Typically reach site na intercept upper portion of run
15. Attraction potental poor Good na Good
V. 16. PERIOD OF USE wa
Jan - May 15 (S to 8 mos) Dec - May 15 {18 mos] Dec - May 18 {18 mos)
v. ENVIRONMENTAL CONCERNS
17. Wetlands {other than riparian zone) None apparent None apparent na None apparent
18. Terrestrial wildife and habitats Mixed coniferous forest Mixed coniferous forest na Mixed forest, meadow
19 Th d/endangered speci Undetermined Undetermined na Undetermined
20. Water qualty impacts of facifity Neglgible Neglgible na Neglgble
21. Community impacts Neglgible Negligible na Negigble
22. Soenic/Aesthetc Negigible Negigible na Farms, houses on large lots
23. Accessibifty paved road to site ived road to site Na paved & gravel roads o site
vi. SIZE OF PARCEL
24. Space for raceways/ ponds yos yor na yoo
25 Space lor sedimentaton ponds yos you na yoo
26 Space |a trapping yes na yeou
VII. SITEWORK COSTS
27 Topography Flat, steep bark at river Flat, steep bank at river na Filat
28 Contouring and diking (flood control) Major Major na Minimal
29 Pipeline and intake structure Major Major na Modemie
30 Utiites 3 phase power nearby 3 phase power nearby na 3 phase power to site
31. Coats of acquiring site unhnown unknown na unknown
32. Soils/Groundwater Aluvistgood gw p Nal Aduvial/good gw p ial na ARuvialgood gw potential
33. Access Paved road 1o site Psved road o site na Paved 8 gravel rosds 1o site
VIK. 34. PUBLIC EDUCATIONJACCESS ible ibk na possbk
X. SECURITY
35. intake structure and water supply Required Required na Required
38. Pipelne Required Required ne Required
37. Racewa ds Required Required e _Required
X. PERMITTING
38. Land Use Parkland Parkland na Undetermined
30. Shorefines Designation Undetermined Undetermined na Undetermined
40. Flood hazard Hgh High ns Low
XI. PROPERTY OWNERSHIP
41. Facility site State Parks State Parks na Private - Stratheamn
42 PipeineROWandinteke ®  tructure na na na Private - Stratheam
43 Time 10 acquire site Unknown Unk n na b wiling seller
XN, SUMMARY/COMMENTS ChS reach site Site located in upper
At or near imit of potential combine w/ Minam EIP poition of Lostine ChS habitat
upstream distribution trapping need need groundwater development
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TABLE 31 (1 of 2)

IMNAHA RIVER BASIN

ADULT CAPTURE SCREENING CRITERIA

Gumboot Creek (Fish Weir) [Grouse Creek-imnaha Confluence Big Sheep-Litue Sheep Confluence
Falt Chhook Spring Chinook Fall Chinook Spring Chinook Fall Chinook Spring Chincok
CRITERION {Sep-Dec) {4/15-7/15) {Sep-Dec) {4/15-7/15) {Sep-Dec) (4/15-7/15)
[ WATER QUALITY
1 Disease potential na na wa nas na na
2 Water temperaiure na Acceptable e Acceptable na Acoeptable
3 General minerals ns Acceptable e Acceptable na Acceptable
4 Other poliutants (phosphate, oil & grease) na None identified e None iderntified ne None identified
5. Offsite risks va None identified va None identified na Grazing upstream of site
X WATER QUANTITY
8 Availabifty na good during peviod, ungaged wa gsged, assumed adeq! n's ungaged, appears adequate
7. Dependability wa good dufing perod va assumed adequate during period na ungaged, appears @ dequate
8 Intake structure va Existing Facility wa ns na ns
9 Pipeine ROW ne Existing Facilty na na na na
10. Bypass reach (length and location) ns Existing Facilty wa n/a na n/s
11. Pumped versus gravity source na Gravity na n/a na va
12 Cost of water supply [construction, O8 M) ns Existing Faclty na n/a na
. LOCATION ON RIVER
13 River mile na wva na
14 Spawning distribasion ( | run) na Typicaly reach site va Typicafly reach site s Typicaly reach site
15 _Aftraction potential na Good vs Good Good
V. 18. PERIOD OF USE na wa n's
Apr 15 - Ml 1S Apr. 15 -Jul 13 Apr. 15 - Jut 15
V. ENVIRONMENTAL CONCERNS
17. Wetlands {(other than riparian zone) na None identified wa No obvious areas na Wetlands vegetation present
18 Terrestrial wildife and habitats wa Coniterouforest, @ 040 skope na Forest, pasure wa grassy meadows w/ forested upland
19 The dangersd speci ns Undetermined wa Undetermined na Undetermined
20 Water quakty impacts of lacifity wa Neglgible na Negiigible na Negigible
21 Community impacts na Negigible s Neglgible na Negiligible
22 Scenic/Assthetic s Exising facility wa Undeveloped pasture na Minor
23 Accessibilty a Good, snowplow in winter wa adjacent fo aravel road off paved road via gravel
vl SIZE OF PARCEL
24 Space for raceways/ ponds wa Approxsc for 0 KOO wa very imited wa <2 acres
25 Space for ssdimentation ponds wa Approx. 5 ac for expansion na very imited ns <2 acres
26. Space for trapping na Existing weir and ladder na yos na yes
['T] SITEWORK COSTS
27. Topography wa Mostly flat s Moderately sioping s Flat %0 moderately sioping
28. Contouring and diking {flood controf) wa Existing facility va Minor wa mod to high inlow ¢ rea
20. Pipeiine and intake structure na na va ns e na
30 Ltikties wa 3 phase power along road na 3 phase power adjacent {0 site na 3-phase availsble
31. Costs of acquiring site s unknown wa unknown na unknown
22 Soile/Groundwater na abiuviaV ve wa Alluviallow gw potentiat na AbuviaVmod gwp bal
33. Access s gravel rmad to site na qravel road to site na qrave) road off paved highway
VIN. 34, PUBLIC EDUCATION/ACCESS wa possible wa possible na poesible
[N SECURITY
25. Intake siructure and water supply na Required wa Required na Required
36. Pipeine wa Required wa Required na Required
37. Racewaysbonds va Required wa Required na Required
X. PERMITTING
38. Land Use wa Exsting facifity va undetermined na Undetermined
30. Shorelnes Designation ns Undstermined wa Undetermined e Undetermined
40. Flood hazard na Low va Low na Mod to high in low areas
XI. PROPERTY OWNERSHIP
41. Facility site v ODF8W wa private va Private
Pipeline ROW and intake structure na ODF&W s private na Private
E2 00 to 0 04N eite na n/a va Unknown unknown
it SUMMARY/COMMENTS exsting LSRCP facility Limited area for uses other Site area imited for uses
ChF do not reach site some room for expanson >hF do not resch site than trapping Beyond mit of ChF other than trapping
use of exist. weir during Landowner may not be distribution Waetlands present
high flows difficut cooperat ve
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TABLE 31 2 of 2)

IMNAHA RIVER BASIN

ADULT CAPTURE SCREENING CRITERIA

Gene Marr Ranch

XH.

43. Time 1o acquire site

undetermined, witing seller

Fal Chinook Spring Chinook
CRITERION {Sep-Dec) {4/15-7/15)
[ WATER QUALITY
1 Diseass potential wa na
2 Water temperature Acceptable Acceptable
3. General minerals Acceptable Acceptable
4. Other pok {phosphate, 0il& g None identfied None identified
S Oftaite risks None indentified None indentfied
. WATER QUANTITY
6 Availabilty 143-219 s during period 567-1603 cts during period
7 Dependabilty 80-89 cfs minimum 123-445 cis minimum
8 Intake structure na na
8. Pipeline ROW na na
10. Bypass reach {length and location) na na
" Pumped versua gravity source na na
12. Cost of water supply {construction, O&M) na
m, LOCATION ON RIVER
13. River mile
14 Spawning distribution (natural run} Wil not intercept entire run Al the run passes site
15 Attraction potential good moderete
IV. 16 PERIOD OF USE
Sep - Dec Apr 15 -Jul 15
V. ENVIRONMENTAL CONCERNS
17 Woetlands (other than riparian zone) 2 springs w/ a380C. vog 2 springs w/ assoc. veg
18 Termestrial wildife and habitats Brushy, trees and shrubs Brushy, trees and shrubs
10 Thre d/endangered speci Undetermined Undetermined
20 Water qualty impacts of facility Negigible Negligble
21 Community impacts Neglgible Negigible
22 Soenic/Aesthebc igible Negiigble
23 Accessibilty qravel mad to near site gravel road to near site
vi. SIZE OF PARCEL
24 Space for raceways/ ponds S+ acres S+ acres
25 Space for sedimentstion ponds S+ acres S+ acres
26 Spacs for trapping yes
v, SITEWORK COSTS
27 Topography Flat site area Flatsitwe rea
z G ing e nddiking(flood )] Moderate Moderate
29. Pipeline and intake structure na na
0 Urifties na na
31, Costs of acquiring site undetermined undetermined
X2. Soile/Groundwater o Huvial/lowgwpotential alkviallow gw potensal
33. Access Good Good
VI 34 PUBLIC EDUCATION/ACCESS possible possible
0. SECURITY
35 Intake structure and water supply Required Required
36. Pipeline Required Required
37. Racewaysipond Required Required
X. PERMITTING
38 Land Use undetermined undetermined
30 Shoreines Designation Undetermined Undetermined
40. Flood hazard Low to modemte Low to mod
Xl PROPERTY OWNERSHIP
41 Facility site Gene Marr Gene Marr
42. Pipsine ROW and intake structure Gene Marr Gene Mar

undetermined, wiling seller

SUMMARY/COMMENTS

Would not intercept alt ChF
Some wetlands on site
Pormvt issues with weir

Some wetlands on site
Pormit issues with weir
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TABLE 32 (1 of 2)

IMNAHA RIVER BASIN

ADULT HOLDING SCREENING CRITERIA

Gumboot Creek (Flsh Wet) Grouse Creck-imnaha Confluence Big Sheep-imnaha Confh
Fall Chinook Spring Chinook Fall Chhooh Spring Chinook Fsll Chinook Spring Chinook
CRITERION {Sep-Dec) (4/15-7/15) {Sep-Dec) (#15-7/15) {Sep-Dec) {4/15-7/15)
[ WATER QUALITY
1. Diseass potental na Low w/ temp and flow control rd. Low w’ temp and flow control na mod. w' temp and flow control
2. Water temperaiure na Acceplable wa Acceptable na marginalin late season
3. General minerals na Accepiadle va Accoeptable wa Acceptable
4 Other polutants (phosphate, oil & greass) wa None identified s None identified wa None identified
5. Offsite risks na None identified na None identified na Nearby feedlot runoft
1. WATER QUANTITY
0. Availability na good during period, ungaged s geged, 0 +4 4 ON2 adequat wa 567-1603 cfs during perdod
7. Dependabifty na good during period na o ssumedadequsteduringperiod ns 123448 cfs minimum
3. intake structure na Existing Fadility wa mod to high bedioad movemnent we good location
9. Pipsine ROW na Existing Fadility na long if gravity supply na good location
10 Bypass reach (length and location) na Existing Fadlity na rel. long on Imnaha R. na short on Imnaha R
11. Pumped versus gravity source na Gravity na gravity potentiat poor na gravity potential good
12_Costof water supply (consinuction, O M} n/a Existing Fadility e high na moderate
i LOCATION ON RIVER
13. Fiver mile na na na
14. Spawning distribution ( | run) na Typically reach site ws Typically reach site na Typically resch site
15. Attraction potental na Good s Good na Good
V. 18. PERIOD OF USE na va na
Apr 15 - Jul 15 Apr 15-Jul 1S Apr. 15 - ul 15
ENVIRONMENTAL CONCERNS
17. Wetlands (other than riparian zone) na None identified na No obvious areas na None identified
18. Terrestiial wildife and habitats na Coniferous forest, steep siope na Forest, pasture na pastures, stock fesdiot
19. Thr dendangersd speci na Undetermined va Undetermined na Undetermined
20. Waier quality impacts of facility na Negligible wa Negiigible n’a Negigible
21. Community impacts wa Negligible wa Neglgible na near town of Imanha
2. Scenic/Aesthetic na Existing taclity ne Undeveloped pasture na some developed areas nearby
23. Accessibility na Good, snowplow in wnter va adjacent 1o gravel road na adiacent to paved road
vi. SIZE OF PARCEL
24. Space for raceways/ ponds na Approx 5 ac for sxpansion na very imited na 3+ acres
25. Space for sedimentation ponds na Approx. § ac. for expansion wva very imited na 34 acres
26. {or trappin: na Existing weir and ladder va yes va yos
Vit SITEWORK COSTS
27. Topography na Mostly flat va Moderately sloping na moderately sloping
EZ Contouring @ 2 diking {flood control) ns Existing facility va Minor na ow
20 Pipeline and intake structure na na va Major wa d bedload
30 Unities wa 3 phase power along road na Iphasepower® djacentosite va 3-phase svailable
31 Costs of acquiing site na unknown na unknown na unknown
32. Soils/Groundwater na 0 04S¢ va na Alluviallow gw potential s Aluvialiow to mod. gw potenta!
33. Access ne gravel road to site s qrave! road to site ns adjscent to paved road
ViIll. 34 PUBLIC EDUCATION/ACCESS na possible wa possible n/a possible
1X. SECURITY
35. Intake structure and water supply na Required va Required ne Required
36. Pipeine ne Required va Required na Roequired
37. Raceways/ponds na Required na Required na Required
X. PERMITTING
38. Land Use ns Existing faclity na undetermined na Undetermined
30. Shoreines Designation e Undsetermined s Undetermined e Undetermined
40, Flood hazard ne Low wa Low s Low
XI. PROPERTY OWNERSHIP
41. Facility site ne ODF8wW na private s Private
42. Pipeine ROW and imake structure wa ODF&wW va private ns Private
43. Time to acquire sile ns n/a wa Unknown ns unknown
xil. SUMMARY/COMMENTS exsting LSRCP {acility Limited area for holding
ChF do not reach site some room for expansion ChF do not reach site Site high above river for supply Beyond imit of ChF Would require shading
Landowner may not be distribution High water temps in late season
cooperative Near town water supply
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TABLE 322 of 2)
IMNAHA RIVER BASIN

ADULT HOLDING SCREENING CRITERIA

lig Sheep-Little Sheep Confluence Gene Marr Ranch
Fall Chhook Spring Chinook FalMl Chhook Spring Chinook
CRITERION {Sep-Dec) {415-7/15) (Sep-Dec} {4/15-7/15)
X WATER QUALITY
1 Dissase potentia! n/a Low w/ flow and temp control mod. in late seeson fow w/ flow and temp control
2 Water lempersture na marginat in late season Exceeds criteria in Iate season Acosptable
3 General minerats s ble Acceptable Acceptable
4 Other politants (phosphate, cil & grease) na None identfied None identified None identfied
S Offsite risks wa Grazing upstream of site None indentified None indentified
8 WATER QUANTITY
6 Availability na ungaged, may fimit use 143210 cis during period 567-1603 cfs during period
7 Dependability na ungaged, may kmit use 80-89 cfs minimum 123-445 cfs minimum
8 Intake structure na moderate bedioad movement good location good location
9 Pipeline ROW na short good location good jocation
10 Bypass reach (length and kocaton) na short rel short on Imnaha R. rel. short on Imnaha A
11 Pumped veraus gravity source na pumping most probable pravity gravity
12 Cost of water supply {construction, O8 M) na high moderate moderate
n. LOCATION ON RIVER
13 River mile nva
14 Spawning distribution (natura! run) na Typically reach site Wil not intercept entire run AX the run passes site
1S _Aftraction potential va Good good moderate
V. 16. PERIOD OF USE na
Apr 15 - Jul1§ Sep - Dec Apr. 15 -Jul 15
v. ENVIRONMENTAL CONCERNS
17 Wetlands {other than riparian zone) na Wetlands vegetation present 2 prings w/ assoc. veq. 2 springs w assoc. vey.
18 T ial wildite and habi na grassy meadows w/ forested upland Brushy, rees and shrubs Brushy, trees ¢ 2 shrubs
19. Th d/endangered speci s Undetermined Undetermined Undetermined
20 Water qualty impacts of faciity na Negligible Negigile Negligible
21 Community impacts. n/a Negligible Negligible Neglgble
2 Scenic/Aesthetc na Minor Negligible Neglgble
23 Accessibifity n‘a off paved road via gravel gravel road to near site qravel road to near site
vi. SIZE OF PARCEL
24 Space for raceways/ ponds na < 2 acres S+ acres S+ acres
25 Spaoce lor sedimentation ponds na <2 acres S+ acres S+ acres
26 ce for trapping s yes yos
Vi SITEWORK COSTS
27. Topography na Flat to moderately sloping Flat site aren Flat site aren
28. Contouring and diking (flood conlrol} ns mod to highin low ¢ res Moderate Moderate
29. Pipeline and intahe structure () n/a moderate moderate
30. Wtiktes na 3-phase avalable modaerate moderate
31. Costs of acquinng site na unknown undetermined undetermined
32. Soils/Groundwater na Aluvialmoderate gw patential aluviallow gw potentiat o Ruviallowgwpotenial
33. Access ns gravel road off paved highway Good Good
Jifl. 34. PUBLIC EDUCATION/ACCESS ns possble possible posaible
X SECURITY
35. Intake structure and water supply s Required Required Required
38. Pipeline e Required Required Required
37. Racews; nds na Required Required Required
X. PERMITTING
38 Land Use na Undetemined undetermined undetermined
30. Shoreines Designation na Undetermined Undetermined Undetermined
40 Flood hazard na Mod 1o high in low areas Low to moderate Low to moderste
XN PROPERTY OWNERSHIP
41 Facility site na Private Gene Marr Gene Marr
42, Pipeine ROW and intake structure na Private Gene Marr Gene Marr
43 Time to acquire site n/a unknown undetermined, wiling seiler undetermined. wiling seler
XH. SUMMARY/COMMENTS Site area krmited for uses
Beyondimit of ChF other than trap and hold Would not intercept all ChF
distribution Wetlands present Some wetlands on site Some wetlands on site
Water quantity imited High water temps late seeson
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TABLE33 (1ol 1)

IMNAHA RIVER BASIN

INCUBATION AND FRY REARING SCREENING éRlTER_lA

Big Sheep-Imneha Confluence Littie Sheep Creek Gene Merr Ranch
Fall Chinook Spring Chinook Fan Chinook Spring Chinook Fali Chinook Spring Chinook
CRITERION
L WATER QUALITY
1 Disease potentsl present present present Pm-- P-r* present
2 Waer pmparanre gw assumed acoeplabie gw assumed acceptable gw assumed acoeptable gw assumed scosptable gw assumed scceplable gw atsumed scceptable
3 General minersis gw not teswd gw not tesied Qw not tested gw not leswed gw unested ow untesnd
4 Other polistants {phosphate, ol & grease) NmM idenited None identified None iientified None idensiad None ktentfied None identifed
5 Oftsie risks Neardy feediot runolt Nearby feadiot runo# None identified None identied None indentfed None iIndentted
1. WATER QUANTITY
8 Availabilty fow-mod. powenial >500gpm Tow-mod. potental >500gpm mod. poential >$00gpM mod. potential >500gpm low-mod. potental »500gpm low-mod. potental »500gpm
1 undetermined undeermined undetermined undetermined undetermined
8 intake sruckre good locatons available 9o0d locations avalable good locations avalable good locatons avalable good locatons avalable good locatons available
9 Pipeline ROW Al onsiw Alon sl ol onsle dmd. Al on siw Al on sit
10 Bypass reach flengh and locaton) va s undetermined undetermined wa oa
11. Pumped versus gravity source pumped for gw purnped for gw pumped for gw pumped for gw purmped for gw pumped for gw
12_Cost of water supply {consrucion, OBM) high high high high high high
n LOCATION ON RIVER
13 River mile
14 Spawning datribugon (nawwa run} Above most of distribuion Typically reach site Above normal datributon Typically reach sim ‘WA not inlercept enfre nun A the run pruses site
15 _Atvacton potential wa v none Good good moderat
V. 186 PERIOD OF USE
Oct 15 . Mar Auwg Feb Oct 15 - Mar Aug - Feb Oct 15 - Mar Aug - Feb
V. ENVIRONMENTAL CONCERNS No cbvious woms 2 - .
17 Wetands {other han ripwian zone) None identted None identified No obvious areas Springs W assoc. veg. 2 springs W assoc. veg.
18 Torressial wikhie and habitals pastres, stock feediot pastaes, slock leediot Forest, pastre Forsst, pasuse Brushy, rees and shrubs Brohy rees and Ay
19 Threswnedrendangersd tpedes Undelermined Undetenmined Undetermined Undewrminad Undewrmined Undetormined
20 Water quality kmpacts of taciity Negiighle Neghghle Negigible Negiighie Neghghie Negliphle
21 Community impacs nes town of imanha near wwn of Imanha Neghghie Negligble Neglighle Neglighle
22 ScenloAssthetc nea developed area rear developad wea Undeveloped pastre Undeveloped pasure Negighle Neglighls
23 A ity acfacont to paved road adjacent 1o paved road adacent to gravel road . adscenttogpaveiroad | 2 gravelroadbnearsite gravel road © nemr sie
. SIZE OF PARCEL
24 Space bor raceways/ pords 3+ acres 3+ acres some ki space svailable some skl space available 8+ aces 5. acres
25. Soace bor sadimentation ponds 3+ acres 3¢ xreS some ki space available some addl space avallable S+ aqres 5. ages
26 Space tor ¥apping yes yes _ yevexsingladder | = yesexisingladder ye1 yes
Vi SITEWORK COSTS fat st sks or
27 Topography moderately sloph moder atety sloping fat b Fat siw area
28 Contouring and diking (flood convol) .":'1 ~ :: moderatw moderam Moderaw Moderan
29 Pipeine and Intake structixe becioad derate bedioad moderam moderaw moderate modersw
30 Utlites 3-phase available 3phase avalable modersw moderam modera® moderate
31 Costs of acquiring i unknown unknown exising ODFSW sie existng ODFAW sim undetermined undetermined
32 Soily/Gioundwater ASuviakiow 10 mod. powntal Alknviskiow © mod polntial gw poental moderaw @w potential moder st siuviatiow gw potendal siuvialiow gw powntal
33_Accest sdjacent to paved road adiacent to paved road good Good Good
Vil 34 PUBLIC EDUCATION/ACCESS possible possiie possible __postible possible possible
" SECURITY
35 Intake svuctre and water supply Required Requirad akready developed ak oady developed Required Requised
38 Pipeine Required nxu ..3 developed sroady developed Roquired Required
37_Racewaysponds Required Required akeady developed Bksady developed Reawsed Requied
X PERMITTING
38. Land Use Undewrmined Undetermined existing facllity existing facitty undetemined undetsmined
39 Shorelnes Designaton Undetermined Undelermined unkniown unknown Undetermined Undetermined
40_Flood hazard tow Low Low Low Low to moderaw Low 1 moderate
x. PROPER N
4y Facifty sim Privaw Privats ODFswW QOFawW Gone Mart Gene Marr
42 Pipeine ROW and intake stucture Privam Private ODFawW QOFEW Gene Marr Gane Man
43 Time © scquire 1l unknown unknown wa (1] ] undetermined, wilng seder undetesmined, wiling sefler |
Xii._ SUMMARY/COMMENTS Erising LSACP 550 Bty | Eusing LSACP SGu ity
gw poental needs gw potentia neads Development depends on gw Developmant depends on gw Would not inercept el Chf
evalustion evaluaton and space avalablity and space availablity Some wetands on sie Some wetands on sie
Low W mod. gw potendal Low o mod_grw potental




66

TABLE 34 (10f 2)

IMNAHA RIVER BASIN

SATELLITE REARING SCREENING CRITERIA

Grouss Creekimnaha Confiuence

Blg Sheep-imnaha Confiuence

Big Sheep-Little Sheep Confluence

Fall Chinook Spring Chinook Fall Chincok Spring Chinook Fall Chinook Spring Chinook
CRITERION
I. WATER QUALITY
1 Digease potential na Low w/ temp and flow control s Low w/ temp and flow conwol s Low w/ tsmp and flow control
2 Water termperature wa need cooling/warming capatlty ne need cooling/warming capabilty s need cooling/warming capakxty
3 General minerals wa Acceptable wa Acceptable wa Acceptable
4 Other pollutants (phosphate, cit & grease) va None idertfied va None identified wa None identified
S Offsite nisks va None identified e Nearby feedlot runoff na Grazing upsiream of site
0. WATER QUANTTY
8 Availability na ungaged, assumed adequate s adequate during psriod na ungaged, appears adequate
7 Dependability na assumed adequate during period na adequate va ungaged, appears adequate
8 Intake structure va mod. to high bedioad movermem wa good location va good locations for intake
¢ Pipeiine ROW wva long if gravity supply wa good location Vs undetermined
10 Bypass reach (length and location) na rel. tong on imnaha R. wa short on Imnaha R wa undetermined
11 Pumped versus gravity source s gravity potental poor va gravity potentisl good wa pumpsd most probable
12 Cost of water supply (constuction, O8M) na high va moderate na moderate
. LOCATION ON RIVER
13 River mile wa na na
14 Spawning distibuton (natural run) wa Typically reach site na Typically reach site wa Typically reach site
15 _Afvaction potential wa Good na Good wa Good
V. 16 PERIOD OF USE
va Dec - May 15 (18 mos } a Dec - May 15 (18 mos.} Dec - May 15 (18 mos }
ENVIRONMENTAL CONCERNS
17 Wetands (other than riparian zone} va No obwious sreas e None identified na Wotlands vegetation present
18 Terrestrial wildlite and habitats na Forest, pasture v pastures, stock feediot wa grassy mesdows w/ forested upland
19 Threatened/sndangered species va Undstermined ' Undetermined wa Undetermined
20 Water quality impacts ol facility va Negligible wa Negligible e Negligble
21 Community impacts e Negligible wa near town of Imanha ~a Negligitie
22 Scenic/Aesthetic na Undeveloped pasture 73 some developed areas nearby na Minor
23 Accessibility va adjacent 10 grevel road wa _adiacent to paved road wa off paved road via gravel
Vi SIZE OF PARCEL
24 Space for raceway s/ ponds na very limited ~a 3+ acres 17 ] <2 acres
25 Space lor sedimentation ponds wa very hmited na 3+ acres na <2 acres
26 Space for wapping yes. va yes va
vii. SITEWORK COSTS
27 Topography na Moderately sloping na moderately sloping wa Flat to moder ately sloping
28 Contounng and diking (flood control) va Mnor wa low na mod © high in low rea
29 Pipeline and inmtake structure na Major na moderate bedload movement e na
30 Utilities wa 3 phase power adjacert to sile wa 3-phase available Vs 3-phase available
31 Costs of acquiring site va unknown va unknown na unknown
32 Soils/Groundwater va Aluviallow gw patential va Alluvisldow to mod. gw potential na Alluviel/rmoderate gw patential
33 Access va gravel road to site wa adjacen to paved road va aravel road off paved highway
/. 34 PUBLIC EDUCATION/ACCESS va possible na possible na possible
IX. SECURITY
35 Intake structure and water supply va Required va Required va Required
36 Pipeline va Required na Required s Required
37 Raceways/ponds wa Required e Required na Required
X. PERMITTING
38 Land Use wa undetermined na Undetermined na Undetermined
39 Shorelines Designaton va Undetermined s Undetermined va Undetermined
40 Flood hazard va Low a Low s Mod fo high in low areas
XI. PROPERTY OWNERSHIP
41 Faalty site va private na Private na Private
42 Pipeline ROW and intake structure va private na Private wa Private
43 Time to acqure site va Unknown n'a unknown na unknown
X, SUMMARY/COMMENTS Limted area for rearing ponds Site area imited for rmultple
ChF do not reach site Site high above river for supply Bey ond limit of ChF Would require shading Beyond kmit of ChF uses
Landowner may not be distribution Require cooling/warming distribution Wetlends present

Coaperabve
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TABLE 34 (2of 2)

IMNAHA RIVER BASIN

SATELLITE REARING SCREENING CRITERIA

Gene Marr Ranch
Fall Chinook Spring Chinook
CRITERION
[ WATER QUALITY
1 Disease potental fow w/ flow and temp control low w/ flow and temp control
2 Water tempersture Scosptable nesd warming/cooling ability
3 General minerals acceptable accepiable
4 Other poliitarts (phosphate, oil & grease) None identified None identfied
5 Offsite risks None indentfied None indentified
n. WATER QUANTITY
8 Availabifity adequets during pericd adequate during pericd
7 Dependability some icing potertial some icing potential
8 Intake structure goodocations® vailable goodocations 8 #2540
9 Pipeline ROW All on site All on site
10 Bypass reach (length and location) undetermined undetermined
11 Pumped versus gravity source gravity gravity
12 _Cont of water supply {construction, O& M) moderste moderate

. LOCATION ON RIVER
13 River mile
14 Spawning distnbution (natural run)
15 _Attracton potential

within natural distributon

All the run passes site

V. 16. PERKOD OF USE

Jan - May 15 {5 - 8 mos )

Dec - May 15 (18 mos )

V. ENVIRONMENTAL CONCERNS
17. Wetlands {other than riparian zone)
18. Terrestrial wildite and habitats

2 springs w/ assoc. veg.
Brushy, trees and shrubs

2 springs w' assoc. veg,
Brushy, irees and shrubs

43 Time 1o acguire site

undetermined, wiling sefler

19 Th d 9 D Undetermined Undetermined
20 Water qualty impacts of facilty Negigible Negligible
21. Community impacts Negligible Negligible
22. Scenic/Aesthetic Negigible Negligitle
23 Accessibility qravel road 1o near site gravel road 1o near site
VI SIZE OF PARCEL
24 Space for raceways/ ponds 5+ acres S+ acres
25 Space for sedimantaton ponds S+ acres 5+ acres
26 Space for trapping yes
Vil SITEWORK COSTS
27 Topography Flat site area Flat site area
28 Contouring and diking (flood controf) Moderste Moderate
29 Pipeiine and inteke structure moderste moderate
30 Utiites moderate moderate
31 Costs of acquiring site undetermined undetermined
3. Soils/Groundwater alluviallow gw potential alluvialiow gw potental
33 Access Good Good
{Il._34. PUBLIC EDUCATION/ACCESS possible possible
IX. SECURITY
35 Intake structure and water supply Required RAequired
36 Pipeline Required Required
37. Raceways/ponds Required Required
X. PERMITTING
38 Land Use undetermined undetermined
39 Shorelines Designation Undetermined Undetermined
40 Flood hazard Low to moderate Low to moderate
XI. PROPERTY OWNERSH!IP
41 Faciity site Gene Mar Gene Marr
42. Pipeline ROW and inake structure Gene Marr Gone Marr

undetermined, willing saller

X, SUMMARY/COMMENTS

Some wetlands on site
Low to mod gw potental

Some wetlande on site
Low to mod gw potential
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TABLE 35 (1 of 2)

WALLA WALLA RIVER BASIN
ADULT CAPTURE SCREENING CRITERIA

NE Bth SL Briige

9the ndWainut

Harris Park NO. 1

Steeihead Spring Chinook Steelheasd Spring Chinook Steathead Spring Chinook
CRITERION (keft and srmolt trapping}
I WATER QUALITY
1 Disease polential wa e va for trapping wa na wa for trapping
2 Water temperatre ok during period e acceptable na na Acceptabie
3 General minerals assumed acceptable na assumed acceptable na na Acceptable
4 Other poliutants (phosphate, ol & grease) wrban stormwater runoff we urban stormwster runoff na na None identified
5 Oftsite risks none identified e none identified na na None identified
. WATER QUANTITY
6 Avaitability 112-426 avg cfs pre diversion s good during period na na good
7 Dependability 86-160 min cfs s good during period na na good
8 Inake structye existing ladder s existing facility na na good location
9 Pipeline ROW existing ladder wa existing facility na na good location
10 Bypass reach {length and locaton) e va @ xistindacility na na short and within park area
11 Pumped versus gravity source e va sxsting 1acility-gravity n/a na gravity
12 Cost of water (construction, O&M) va va low &f new facil na na moderate to high
. LOCATICN ON RIVER
13 River mile manstem, 4 mi. below forks va mainstem, 3-4 miles below forks n‘a na approx. AM B on S_ Fork
14 Spawning distribution {natural run) S1Su spawn sbove site na StSu spawn above site na na &t upper1/2 potentisl S Fork range
15 Atiraction potential goad na good na Good
V. 16 PERIOD OF USE va keolts: Mar 15 . May na na
Odt. May smolts: Mar - Apr Apr 18- Jul 15
V. ENVIRONMENTAL CONCERNS
17 Wetands (other than npanan zons) none identified va dense riparian wetands na na Some wetland sreas seen
18 Terrestrial wildile and habitats urbanized upland (.7 fiparian zone, upland developed na na forested, steep hillside
19 Threatensd/endangered species not determined s undetermined na ns Undetermined
20 Water quality impacts of facility negligble s negligible na na Minor
21 Community impacts minor, w! exisbng tacilty na minor-existing fadiity na na Moderate
22 Scenic/Aesthetic minor, w/ existing facilty na minor-existing facility va e Site within County Park
23 Acoessibility qood wva qood n/a na qood g avel road
vl SIZE OF PARCEL
24 Space for raceways/ porcis <1 acre tor holding wa <1 acre for holding ne na va for trapping
25 Space for sadimentaton ponds L' na e s na rva for trapping
26 Space for rapping yes, existing ladder wa yes-existing trap nja na yos
Vil SITEWORK COSTS
27 Topography Nlat upland, channeled banks na flat na s Flat 1o moderately sloping
28 Contouring and diking (food control) sushing rip-rap, channeling va low n‘a n'a low to moderate
29 Pipeline and intake structwre exsbng ladder va low na na moderste to high
30 Utlites power adacent 1o sile s powsr available na na 3-phase avsilable
31 Costs of scquiring site undetermined for upland e sxsting trap, upland undetermined na na unknown
32. SoiluGroundwater dluvial soils/ gw va va wa Ve na Alluvislmoder ste gw potential
33 Access good s good ns n/s good gravel road
7. 34. PUBLIC EDUCATIONACCESS possible wa possitle na Ns possitle
ix. SECURIMY i
35 Intake structure and water supply required during use peirod na required na na Required
36 Pipeline ve va required na na Required
37. Raceways/ponds wa na required na Ve Required
X. PERMITTING -
38 Land Use undetermined na existing facility na wa existing park
39. Shorelines Designation undetermined na undetermined na v Undewrmined
40 Flood hazard appesrs 1o be low na low na na low to moderate
Xt PROPERTY OWNERSHIP y
41 Fadlity sne undetermined for upland na undeiermined for upland na ns Umatilla Co. Parks
42 Pipsiine ROY and intake stucture wa na undetermined tor upland na na Umatita Co. Parks
43 Time to acquire site undetermined na — undetermined for upland na ns unknown
X1 SUMMARY/COMMENTS B0 adults for broodstock Existing smolt and ket trap Development wittin park
Existing ladder i site Would benefit fom upgrading could be ditficult
Some holding nesded Would orly captre S Fork
Site below irrigation diversions ChS when reestablished
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TABLE 35 (20f 2)
WALLA WALLA RIVER BASIN

ADULT CAPTURE SCREENING CRITERIA

Ruseell Waiker property WOW Dayton Conditioning Pond Raliroad Bridge
Steelhead Spring Chinook Steelhead Spring Chinook Steeihesd Spring Chinook
CRITERION
1 WATER QUALITY
1. Disease potential wa va for ¥apping e for trapping n/a for vapping na Va for ¥epping
2 Water temperatse na Acceptable Acceptable Acceptable nva assumed
3 General minerals va Accepiatie o Acceptable na sssumed
4. Other polutants (phosphate, oil 8 grease) na None identfied None identified None identifed wa None identifed
$. Offsite risks e None identified None identified None identified na Rsilroad ROW
n. WATER QUANTITY
6. Availsbility ne good assumed good-ungaged sssumed good-ungaged na good
7. Dependability va good assumed good-ungaged assumed good-ungaged na good
8. Intake struciure va good location oxisting intake existing intake na na
9. Pipeline ROW na good location existing supply pipeline existing supply pipeline va na
10. Bypass reach {length and location) wa short, all on site property short, a¥ on site property short, all on site properly va n/a
11. Pumped versus gravity source wa gravity gravity gravity wa gravity
12. Cost of water supply {construction, O8M) na moderate to high low low na moderate o high
k. LOCATION ON RIVER Walla Walla meinatem .
13. River mile va spprox. AM 7 on S. Fork 1 rmile below N & S forks 1 rile below N & S forks va $mit of Col. R. backwater
14. Spawning distibution (nstural run) wa upper 172 of potenisl S Fork range Typically reach site within potential range on Touchet e ofl basin ChS woudd pass site
18. Atracton potential oa Good Good Good n's Good
V. 16. PERIOD OF USE na na wa
Apr. 15-Ju 15 Oct - May Apr. 15 - Jd 13 Apr. 15 - Jul 18
V. ENVIRONMENTAL CONCERNS
17. Wetlands (other than ripaian zonse) e Some wetand weas seen appears minimal appears minimal s Undetermined
18 Temestial wildiife and habitats na {orested, sweep hillside trees, brush, rass rees, brush, grass va Undetermined
19. Thrsstoned/endangered species wa Undetermined Undetermined Undetermined na Undetermined
20. Water quality impacts of facility na Minor minor mminor wa Minor
21. Community impacts wa Minor existing facility existing faciity va Minor
22, Scenic/Assthetic wa Currently undev. pasture existing facility existing tacility e undeveloped site
. Acoessibrli na good gravel road qood good va good grevel road
Vi SIZE OF PARCEL
24. Space lor raceways/ ponds va va for ¥apping existing 1 acre pond existing 1 acre pond e na for yapping
25. Space for sedimentation ponds wa ra for rapping yes yes ns na for vapping
26. ¢ for wappi va yos yes yos na yos
VH. SITEWORK COSTS -
27. Topography va Flat Flat Aat va Fat to moderstely stoping
28. Contowring snd diking (Rood control) na low © moderate low low na fow 0 moderate
29. Pipsline and intake siruchre na moderate 1o high low low e moderate o high
30. Usiities na 3-phese avalable 3-phase svaitable 3-phase svaisble na 3.phase svailable
31. Costs of acquiring site wa unknown unknown unknown wa unknown
32. Soils/Groundwater s Alluvial/good gw potential Aluvisl/gw undetermined Alluvial/gw undetermined na Alvis/gw n/a
33. Access va good gravel road road good road na good gravet road
VIl. 34. PUBLIC EDUCATIONACCESS na possible possible possible na _possible
[+ SECURITY
35. intake structure and water supply na Required Required Required na Required
36. Pipeline na Required Required Required na Required
37. Racewaysiponds s Required Required Required na Reguired
. PERMITTING
38. Land Use wa Undetermined Existing fadiity Existing taciity na Undetermined
30, Shorelines Designation na Undetermined Undetermined Undetermined na Undetermined
40. Flood hazerd na low to moderate low fow na low © moderate
Xl PROPERTY OWNERSHIP
41. Fagility site na Russell Waker WA Dept. of Game WA Dept of Game wa Undetermined
42. Pipeline ROWond imake structure wa Russelt Walker WA Dept. of Game WA Dept of Garme s Undetermined
43_ Time to acquire site (1] unknown, willing seller undetermined undetermined wa unknown
X, SUMMARY/COMMENTS Existing StSu acdimation Existing S1Su acchmation when reestablished, would allow
Use potential undetermined Use potertial undetermined capture/sorting of ofl basin ChS
Would orly capture S. Fork Only captre Touchet stock Onty capture Touchet stock
ChS when reestablished when ChS reestablished
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ADULT HOLDING

TABLE 36 (1 of 2)
WALLA WALLA RIVER BASIN
SCREENING CRITERIA

Farrle Parl| No. 1 Froasell Walker property Wl Fork Corfiuvence
Swelhesd Spring Chinook Swothead Bpring Chinook Bwothead Spring Chincok
CRITERON
t. Diosase poterdial low wilh lempiow conieol Tow with lemp/flow contral low with lemp/Miow condrol Tow with lemp/iow conrot low w lemp and fow condeol low w ermp and low conivol
2. Water tempersiure Accepi sbls Acceptable Accepiaie Acceplisble dat; date
3. Ganersl minerals Accep sbis Acceptable Acceplsble Acceplable A d dat dat
4. Other poltanis (phoaphate, of & (reess) None idersied None identifed None ideniied None identiied Undebesmined Urddetermined
6. Otsle riska None iderdlied None ideniified None idenified None identlied Undalermined Undslermined
nvy
6. Awailablty good good good good ungsged ungaged
?. Dapendablity good good good good ungaged ungaged
4. iaka sirudure goad location geod kcaion good location good lacation undetermined undeferrmined
9. Pipelne ROW gocd location guod location goad location good location undetermined undetermmined
10. Bypass resch {length snd location) short snd within park area short snd wihin park ares shorl, all on sbe property shorl, ol on slle property undeterrrined
11. Pumped versus gravily source orevily oy ooy peobably purped probably pumped
12. Cost of water m% .[eovdvu:bn [/ )] moderale ko high modersie to high moderale to high moderste lo high high high
13. River mile a;.gn-.nlllms.m approx. RM 8 on $. Fark .;?u,m7 8. approx. M 7 on 8. Fork Trib. 1o N.Fork Touchet Trb. 1o N.Fork Touchet
14. Spawning disirbution (natur sl run) ypically reach sile would reach sle when reest ablished Mn:;ul?‘ ‘would resch alle when reesiablished pawn sbove slle patential ChS hablat
18. Aftraction polential Good Good Good Good
W. te. PERIOD OF USE
Oct - My 15 15 Od, - My Apr 18- 018 Od. - May Apw 15- M1Y
17. Watlands {other than riparian zone) Some welland sreas seen Sorme watland areas seen Some welland sress seen Some welland aress seen present probably present
19. Tarrestrial wikill ¢ and habilals Toresied, steep hillside foresied, seep hilsde forssted, steep hilside foresied, slesp hilside mined conll /deckd. river bolom imined conit /decid. dives baltom
19. Treslened/andangersd species Undetermined U Undetesmined Undetermined undetermined undetenmined
20. Water quallly Impacts of lacilly Minor Minor Mincs Minor probably low probably low
21. Comeuniy krpsds Modersle Moderale Modersle Minor adjacert hameslies hormesdes
2. Scanic/A euihetic She whhin County Park Slis within Courdy Park Curenfly undev. pastre Currently undev. pasture astently undeveloped curenlly undeveloped
._Acce good gravel oad 200d gravel roed gave roed need 144 mile accens road need 1/4 mile sccews roed
24 Space for racew syw ponds. yos, 6 B acres bote yos, &0 acres olal yos, 10-18 scres lolel yes, 10-18 acres lolal 1-4 developable acres 1-4 developebls acres
25 Space lor sedimantaiion ponds you you yos you 14 developable axes 1-4 developable acres
ot Irg| you Yo you you you 7.1
2. Topography Flal 1o moderstely soping Flat fo moderstaly Fat Ra mostly Rat, low gradient moatly ill, low gradient
28 Comowsing snd diling (iood controf) Iow o moderste low o moderse Iow o moderale low 1o froderste undetermined
29 Mpelne and intake sinchure moderaie fo high modersle o high moderste to high moderate lo high undetermined
30. Ll 3 phase avalsbie 3-phase available 3-phase avallable 3 phase svallsble 3phase wihin 174 mie 3-phase wkhin 114 mie
31 Coslsof aoquirng il unknown wniown unknown ermined undetermined
R Sole/Groundwaie Alwvishmod. ge polentidl Abwighmod. gw polentiel Aluviaiigood gw polentiel Arvialigood gw potensis el gw undelenvined ahuvisl gw undetenmined
3. Access good gravet road good gravel road Euﬁmﬂl ravel nesd new need new soad
K SECURITY
36 idake siructure snd wal e supply Required Aequirsd Reguiced Required Raguired f-w
b 3 Raquired Requirsd Required Required Required - w
3 Racowsywponds Raquired Required Requred Reguesd Required
8. Land Use deting park wdating park Undelenrined Undatermined undel ermined undetermined
3% Shoreines Designalion Undelermined Undel srmined Undetenminad wndel srrined undutermined
40 Food hazard low lo moderate low Jo moderste low 1o moderste low 1o moderale undel ermined undetermined
[T PROPERTY OWRETEHIP
41. Facilty sle Umallis Co Parks Umatlls Co. Parks Pussel Walur Pussel Walker private pivate
42. Pipsiine ROW and intake structure Umaills Co. Parka Umatlls Co. Parks Rusesll Walker Pussel Walkar privale privele
4. Terw io ve ste ynknown yrknown ynhnown, wiling seller ynknown, wiling seller niwown
m- 'mwﬁ&smrm——/ Davelopment withit park Dwvelopment wiiin park Nane i (ew SiSu o presant No ChS of presanl
could be diticul aoukd be dilfiak Smak-scaie polerdiel lor Srall-scale hiure polendiel
Need hoiding ior approx. 80 Need holding lor approx. 889 Nesd hoiding for appros . 80 Need holding for approx. 888 Touchst R. 815y lor Touchet B. Ch8
sloshesd max NEOH ChS max slosthead mux, . NEOH ChS max.
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TABLE 36 (2 of 2)

WALLA WALLA RIVER BASIN
ADULT HOLDING SCREENING CRITERIA

WDW Deyton Conditioning Pond

10. Bypass reach (length @ 2 locaton)

Steelhead Spring Chinook
CRITERION
[ WATER QUALITY
1. Disease potental low w/ flow and temp control low w flow and temp control
2. Water temperature Assumed acceptable-no data Assumed acceptable-no data
3 General minerals Assumed acceptable-no data Assumed acceptable-no data
4. Other pollstants {phosphate, oil & grease) Undetermined Undetermined
5. Offsite nsks Undetermined Undetermined
[X WATER QUANTITY
€. Availabibty ungaged
7. Dependability unga!
8. Intake structure [ Jﬂ
® Pipeline ROW 0 40

sahort, sl on site

ng
sshon,® Nonsite

11 Pumped versus gravity source gravity gravity
12, Cost of water supply (construction, O8 M), prob._relatively low prob. relatively low
n. LOCATION ON RIVER Touchet R. below Touchet R. below
13 River mile Nand S Forks N and S Forks
14. Spawning distributon (natural run) StSu spawn sbove site within potential ChS habitat
15 Attracton potential good
N. 16. PERIOD OF USE
Oct. - May Apr. 15 - Jul 18

v. ENVIRONMENTAL CONCERNS
17 Wetlands (other than riparian zone)
18 Terrestrial wildife and habitsts

sppesrs minimal
trees, brush, grass

appears minimal
trees, brush, grass

19 Th g P Undetermined Undetermined
20 Water quality impacts of facifty minor minor
21_Community impacts 0 200 racifty 0 KO, tacifty
Scenic/Aesthetic 0 B0 tacility existing tacility
BE A ibi¥ good qood

T SIZE OF PARCEL ~
24 Space for mceways/ ponds 0 2550 © acre 00N existing 1 acre pond
25 Space for sedimentaon ponds yeos yos
26 Space for trapping yos

Vil SITEWORK COSTS
27 Topography Flat Flat
28 Contouring and diking (ficod control) low low
29 Pipekne and intake structure fow low
30 ULites 3-phase available 3-phase available
31 Costs of acquiring site unknown unknown
2. Scils/Graundwater AluviaVgw undetermined ABuvialgw undetermined
33 Access road good road
¥il. 34. PUBLIC EDUCATION/ACCESS possible ibk

. SECURITY
3S.Intakestructure ®  ndwater supply Required Required
36. Pipeine Required Required
37. Racewaysiponds Required Required

X. PERMITTING
33. Land Use Existing facifity Existing facility
30. Shorelines Designation Undetermined Undetermined
40. Flood hazard low

x. PROPERTY OWNERSHIP
41 Faciity site
42 Pipsline ROW and intake structure
43 Time to acquire site

WA Oept. of Game
WA Dept. of Game
undetermined

WA Dept. of Game
WA Dept. of Game
undetermined

Xxn. SUMMARY/COMMENTS

Existing StSu scchmation
Use potentisl undetermined

Existing StSu accimation
Use potential undetermined
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WALLA WALLA RIVER BASIN

TABLE 37 (1of 1)

INCUBATION AND FRY REARING SCREENING CRITERIA

Harris Park No. 1 Russell Walker property
Steslhead Spring Chinook Steelhead Spring Chinook
CRITERION
A WATER QUALITY
1. Disease potertal high, gw or disinfect high, gw or disinfect Migh, gw or disinfect high, gw or disintect
2. Water wmperaine Acceptable Acceptable Acceptable Acteptable
3. General minerals Acceptable Acceptable Acceptable Acceptable
4. Dther polkstants (phosphate, ol & gresse) None idertified Norwe identsiied None idertified None identfied
5. Oftsite risks None identified None Identified None idertified None identfled
n WATER QUANTITY
8. Availability gw potential oderate gw potentisi moderate gw potertial good gw potental good
7. Dependabliity test wel being driled nearby tost well being drifsd nearby tost well baing drilled at site o5t well being drilled at site
8. Intake struchre good locaton gnod locstion good location good location
9. Pipeline ROW good location good loceton good location good location
10. Bypass reach flength and location) short and witin park sea short and within park ares short, all on site property short, all on sie property
11. Pumped versus gravity souce purnp for inc. tacility pump for Inc. faciity pump for Inc. tacllity purmp for Inc. facikity
12 Cost of water [construcion, Q8M modarate 1o high moderate ¥ high high high
fil. LOCATION ON RIVER
13. River mile approx. RM 8 on 5. Fork approx. AM 8 on S. Fork approx. AM 7 on S. Fork approx. RM 7 on S. Fork
14. Spawning disvrbution (nakrs! run) Typically resch site would reach site when reestabiished Typicaily reach site would resch site when
15. Atraction potertial Good Good Good Good
V. 16. PERIOD OF USE Mar 15 - Jun (inc.) Auxg - Dec (nc.) Mar 15 - Jun {inc.) Aug - Dec (Inc.)
May - Jul (Early Reer.} Nov - Feb (Earty Rear ) May - Jul (Eady Rear) Nov - Feb (Earty Rear.)
V. ENVIRONMENT AL CONCERNS
17. Wetlands (other than riparian zone) Some wetland areas seen Some welland areas seen Some wetland areas seen Some welland sreas seen
18. Terrestial wiidife and habitats forested, steep hiliside forested, steep hillside forested, steep hilside forested, steep hilside
19. Threatened/endangersd species otermined Undetermined Undetermined Undetermined
20. Water quailty impacts of facility offuert discharge permit stfuent discharge permit otfiuent discharge permit offuent discharge permit
21. Community linpacts Moderate Moderate Modsrate Moderate
22. Scenic/Aesthetic Site within Courtty Park Site within County Park Currenily undev. pastre Currenily undev. pasiure
23. Accessibil good gravel road good gravel road _good gravel rosd good gravel road
vi. SIZE OF PARCEL
24. Space for raceways/ ponds yes, 6-8 acres total yos, 6-8 acres total yet, 10-15 acres tolad yos, 10-13 acres totat
25. Space lor sedmentation ponds yos yos yos yos
26 ce for ¥apping yot yes yos yeos
Vi, SITEWORK COSTS
27. Topography Flat o moderately sloping Flat to moderntely sloping FAat At
28. Comouring and diking (lood control} low o moderate low 10 moderate fow 10 moderate ow 10 moderate
29. Pipeline andintake structure moderate o high moderate to Nigh moderate to high moderate ko high?
30. Utiitles 3-phase available 3phase avaliable 3-phased: 505 T2 3-phase available
31. Costs of acquiring site unknown unknown unknown urknown
32. Soll r Alluvialimod. gw potertial Ahsvialimod. gw potential Alvial/good gw potertial Aluvial/good gw potertal
33. Access good gravel road good gravel road good gravel road good gravel rosd
M. 34 PUBLIC EDUCATION/ACCESS possible possible possible possible
X, SECURITY
35. intake struchurs and water sUpply Required Required Required Required
36. Pipeiine Required Required Required Required
37. Raceways/ponds Aequired Required Required Required
. PERMITTING
38. Land Use existing park existing park Undetwrmined Undetermined
39. Shoreiines Designation Undetermined Undetenmined Undetermined Undetermined
40. Rood hazard ow to moderate low o moderate fow to moderate Jow % moderate
xi. PROPERTY OWNERSHIP
41. Facllity site Umatitia Co. Parke Umatla Co. Parks Russell Walker Russell Waker
42. Pipeline ROW and intake structhrs Umatitia Co. Parks Umatila Co. Parks Russell Walker Russell Waker
43_Time to acquire site unknown unknown uhnown witling seller | unknown selter
xn. SUMMARY/COMMENTS Lanc acquisihon difficutt Land acquisition difhcuft willing sefer, arple space willing seller, apie space
Use Walla Walia stock Use Carson stock initalty Use Walla Walla stock Use Carson stock initlally
gw potentisl moderats gw potential moderate gw potertial good gw poteriial good
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TABLE 38 (1 of 1)

WALLA WALLA RIVER BASIN
SATELLITE REARING SCREENING CRITERIA

Herrls Pl No. 1 Russell Walker property 'WDW Dayton Conditioning Pond
Steslhead Spring Chinook Stesthead Spring Chinook Steelhoad Spring Chinook
CRITERION
L WATER OUALITY
1 Diseese polential moderate to high moce e 1o high moderale 1o Hgh moderate lo high moderals |a Hgh moderals to high
2 Water lempersiure good, polential lairg good, poterdial icing good, polertial icing good, polential icing o dats no deta
3 Qeneral minerdls Acx eptable Acceplable Acceplable Acceplabie o dats no data
4 Other polutarts (phosphats, cil § grease) Norm identified None idertited None ideniifed None identifed Norw Idert ifed None idevtified
B Ofisite risks None identified None identifed Nore idertified None iderdited None idertiSed Nome identilied
[B WATER QUANTITY
§ Avaiadily good excepl polenilal icing good excepl polertial idrg good except polential kcing good excepl polential iy assumed good -urgaged sssumed ingeged
T Depercdaby acod except potertial icing good except polentiat ing good except polential kcing good excepl polertis! kdng assumed good-ungaged 0 ERODLe e
8 inlahe sirvclure good location good locabion good location good bocation exsling irtahe existing INake
9 Pipsiine ROW good location good location good location good location o OMQHO=160 wxiating supply
10 Bwvoasy reech flencsh ard tocation) short and within park sres shodt and within park area short, sl on ske shord, sl on she property shont, o on site property
1] Pumped versus grawlty source wy greviy oravity gy Qravity
12 Cosl ol water w% ory, O&M) mndultlo'izi moder ste lo high low ow
LOCATION ON R
13 Rives mile approx. AM 8 on S. Fork approx. AM 8 on 8. Fark approx. AM 7 on 5. Fork approx. FM 7 on 8. Fork 1 rile below N 8 S forks 1 mie dokow N 4 8 forks.
14. Spawning dsirbution (natursl run) SISy spewn sbove sie o upper172 potertisl S Fork range “BiSu spawn above she # upper1/2 potertiad S.Fork range Typically reach site wihin polential range on Touchet
15. Afiraction potential Bood Good Good Good Good Good

. té PERIOD OF USE

May - Apr {12 mos)

Dec - May 15 (18 mas)

May - Apr {12 mos)

Dec - May 15 (18 mos)

May - Apr {12 mos)

Dec - May 15 (18 mos)

Y. ENVIFONMENT AL CONCERNS

17. Wellanchs {olher than ripasian zone) Sorme wellard areas seen Same wetland areas seen Some wellard areas seen Some welland areas seen appears minimal sppears mirkmal
18. Torrastial wikfile anc) hablisis joresied, sleep hillside loresied, steep hilsice lorested, steep hillskte {orested, sleap hikide trees, brush, grass wees, brush, gass
13 Mvesi oned sndangered species Urctetermmined Undiet ermined Undelermined Undiet srmined Undet ermined Urddelermined
20. Waler qualy impacts of iaclity racewsy affuerd discharge racewsy ¢lbuerd dscharge raceway etuent dachage raceway sfuent dacharge receway olfuert discharge raceway sfueni discharge
21. Communly impacis Maoderste Moderaty Moderals Modwate exiating lacilly exisling taclly
22 Soenic/Aesthetic She within Courty Park Ske within County Park Curreritly undev pasiure Currertly undev. pasture existing lacily enisting laciRy
2_Accessibiity good o gvet road good graved roed geod gravel road good gravel road good good
n SI2E OF PARCEL
24. Bpace lor receways/ poids yos, §-8 acres loid yeu. 6 8 acres told you, 1015 acres lolal yos, 10 15 screm toldd axpansion polertial nesde epansion polentlal needa
25. Bpace kor sedimentation ponds you, 6 3 scres lolsl yes € 8 acres tolad yes, 1015 gcrea tolal yes, 10-15 scres lotel o be determined o be delermined
26 Bpace lor bappi yes yer yes yes yes
vi. SITEWORK COSTS
27. Topography Flat to moderstety sloping At 1o moderaiely sloping Rat Aa Ra Rat
28. Contourirg and diking (lload cortrol) low to modersie low to modersie low 1o modersle low 1o roderats low ow
29. Pipeine andt inlzke siruciure maodesate to high moder sl ¢ lo high moderate o high modes ate 1o high low low
30 Utilties 3-phase avaisble 3 phaze avaiable Iphased LS50 3phase avalable 3phase avallatle 3phase avalable
31 Costs ol soquiring sie urknown urknowny unknown vrknown slle sharing undetesmined sle sharing undeter mined
32 Boids/Groundwater Auvia¥mod. gw potentisd Alluvia¥mod. gw polertiat Alhuvial/good gw potertial AluviaVgood gw polertis) AlviaVgw undetermined Auvialigw undeiermined
3) Access food gavel road good gravel rosd good o avel road good gravel road good road good road
VM. 34 _PUBUC EDUCATIONACCESS _possidle possible possible possi possible posstie
I SECURITY
35 iniske siructure and water supply Required Rocuired Recuired Roquired Poquired Required
36 Ppdine Pequired Required Pequired Required Roquired Required
37. Racewsys/ponds Required Required Required Required Required Required
X PERMITTING
38 Lad Uss exinting park exialing park Undetormined Undet ermined Exdsting tacity Existing lecly
39 Bharelines Designation Undetermined Undet ermined Urdetermined Undel ermined Undet srmined Undetenmined
40 Food hazard low Yo modersie Jow 1o madersle low (o moderate low 1o moderals Fow
Y
41 Facily sie Umgllla Co. Parks Umatlta Co. Parks Pussdi Water Russel Waker WA Dept. ol Geme WA Depl. of Game
42 Pipdline ROW ard Inlaks struciure Umatlia Co. Parks Umasils Co. Parks Russall Walier Russef Wakaer WA Depl. ol Germe WA Depl. of Game
43 Tome to e site urhrown yrknown unknown, wiing seler unknown, wilirg seler undetermined urdetermmined
. SUMMARY/COMMENTS Development wilin park DOevelopment wiibin park willng seber wiking sefler Existing $:Su accémation Existing 515y accimation
could be difcul could be chilicull adecpsie spece and waler adequate space and waler Use potentisl urdetemined Use potertial undetermined
Reported swrlace waler Reported surtace waler potentisl winter keezing poterilal wirer Feezing ‘would need separale laciities wouk need separsie tackities
freeze up In winter koeze-up in wirter lor NEOH sctivilies for NEOH sctivities
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PROGRAM DEVELOPMENT

INTRODUCTION

The objective in identifying program alternatives is to provide an overall view of the way facilities
could be combined to accomplish production goals for a particular species. The following tables
present aternatives, by species, for the NEOH basins. They are developed from Tables 26
through 38 presented in the previous section. Where multiple sites are indicated for a facility, the
first ones listed generdly appear to have the best potentiad based on the screening criteria

One purpose in listing multiple options at this time is to facilitate future NEPA environmental
review which may require the analysis of severa dternatives. A preferred alternative may be
identified, however, one or more alternatives should be retained through the conceptual design
phase.

PROPOSED NEOH PROGRAM ALTERNATIVES

These alternatives, and their priorities, were reviewed and revised at a 10/16/91 NEOH TWG
meeting in La Grande. These revised lists will form the basis for the proposed NEOH facilities to
be described in Conceptual Design.
Alternative programs are presented by subbasin and species, including:

Upper Grande Ronde spring chinook (Table 39)

Catherine Creek spring chinook (Table 40)

Wallowa - Lostine spring chinook (Table 41)

Imnaha spring chinook (Table 42)

Walla Walla and Touchet spring chinook (Table 43)

Grande Ronde fal chinook (Table 44)

Imnaha fal chinook (Table 45)

Walla Walla and Touchet steelhead (Table 46)
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TABLE 39
UPPER GRANDE RONDE SPRING CHINOOK

UPPER GRANDE RONDE SPRING CHINOOK

Broodstock Broodstock Production Goal Acclimation Siting Report
Source Number No. & Size Sites Reference
Catherine Creek 74 100,000 @15-20/1b 2 Sites above Table 3-2 Group 9
(Limited to 50% of Limber Jim Creek:

the run) (1) Upper Vey
Meadowsand (2)
Sheep Creek
Adult Capture: Alternative 1 - Davis Darn on Catherine Creek (see Table 9-2)

Alternative 2 - Vey Meadows at Splash Darn (a)

Adult Holding: Alternative 1 - Upper Vey Meadows
Alternative 2 - Catherine Creek incubation site

Incubation: (b) Alternative 1 - Catherine Creek incubation site
Alternative 2 - Stratheam Ranch

Early Rearing: Alternative 1 - Catherine Creek incubation site
Alternative 2 - Stratheam Ranch

Full Term Rearing: Alternative 1 - Catherine Creek incubation site
Alternative 2 - Stratheam Ranch

Final Rearing/Acclimation and/or Direct Release Sites:

Site 1 - Upper Vey Meadows (69,000 smolts)
Site 2 - Sheep Creek (31,000 smolts)

Notes:

() To be used in future as returns increase. Will collect adultsinitialy at Catherine Creek capture site.

(b) Preferred dternative incubation site dependent on outcome of further groundwater investigations. Catherine
Creek incubation site includes either the Union or OSU sites. Strathearn Ranch site would be used if Catherine
Creek incubation siteis not feasible based on groundwater investigations.
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TABLE 40

CATHERINE CREEK SPRING CHINOOK

Broodstock Broodstock Production Goa Acclimation Sites Siting Report
Source Number No. & Size Reference
Catherine Creek 222 161,000 @15-20/Ib | 1 site on mainsrem | Table 3-2 Group 7

(Limited to 50% of Catherine Creek
the run) 112,000 @15-20/1b N & S. forks Table 3-2 Group 8
confluence ste
28.000 @ 1520/Ib Indian Creek site | Table 3-2 Group 10
Catherine Creek 70 94,500 @ 20/Ib OSU site EIP measure 2.3
Rapid River 260 350,000 @ 20/lb OSU site EIP measure 2.3

Adult Capture:

Adult Holding:

Incubation: (a)

Early Rearing:

Full Term Rearing:

Find Rearing/Acclimation

Alternative 1 - Davis Darn (EIP site)
Alternative 2 - Catherine Creek at Union
Alternative 3 - OSU Site

Alternative 1 - OSU Site NEOH + EIPJ
Altcmative 2 - Catherine Creek at Union /NEOH onlv)

Alternative 1 - OSU Site

Alternative 2 -
Alternative 3 -

Alternative 1 - OSU site

Alternative 2 -
Alternative 3 -

Alternative 1 - OSU site
Alternative 2 -
Alternative 3 -

and/or Direct Release Sites :

Catherine Creek a Union
Strathearm Ranch

Catherine Creek a Union
Stratheam Ranch

Catherine Creek a Union
Strathearn Ranch

Sitel - N & S Fork Confluence (112.000 smolts)
Site 2 - OSU Site (3 groups:161,000. 94.500 [EIP]. 350,000 [EIP
Site 3 - Indian Creek (28,000 smolts)

Notes:

(a) Preferred dternative incubation site dependent on outcome of further groundwater investigations. Both the Union and
OSU sites have moderate 10 good groundwaler potential. Union site probably has the better overall groundwater potential.
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TABLE 41

WALLOWA-LOSTINE SPRING CHINOOK

Broodsrock Broodstock Production Godl Acclimation or Siting Report
Source Number No. & Size Release Sites Reference
Logtine River 400 516,000 @ 15/Ib | 1 acclimation site | Table 3-2 Group 4
on Logtine
150,000 @ 150/1b 7 release sites Table 3-2 Group 5
on Logtine
28,000 @ 15/1b 1 acclimation site | Table 3-2 Group 6
at Bear Creek
Adut Capture: Alternative 1 - Strathearn Ranch
Alternative 2 - Cross Valey Diverson (Clearwater Ditch) (a)
Adut Holding: Alternative | - Strathearn Ranch
Alternative 2 - Wallowa Hatchery (has capacity for 400 adult ChS with no changes)
Alternative 3 - Big Canyon Creek (has capacity for 80 additiond ChS adults with no
changes)
Icubation: Alternative 1 - Stratheam Ranch
Alternative 2 - Wallowa Hatchery
Alternative 3 - Minam - Wallowa Confluence (b)
Alternative 4 - Catherine Creek incubation site
ealy Rearing: Alternative | - Strathcam Ranch
Alternative 2 - Minam - Wallowa Confluence (c)
Alternative 3 - Catherine Creek incubation site
Term Rearing:
Alternative | - Strathearn Ranch
Alternative 2 - Catherine Creek incubation site
find Rearing/Acclimation and/or Direct Release Sites:
Site | - Strathearn Ranch (516.000 smolts)
Site 2 - Hurricane Creek (a,c)
Site 3 - Bear Creek (c) (28.000 smolts in “temporary” acclimation facility
7 direct release sites on upper Lostine currently in use (150,000 fry, require no design
work)

Notes:

(a) Will remain as identified alternative but no concentual design planned a this time.

(b) Potential ChS site if developed for ChF
(c) These sites not yet evauated.

incubation and early rearing.
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TABLE 42
IMNAHA SPRING CHINOOK

Broodstock Broodstock Production Goa Acclimation or Siting Report
Source Number No. & Size Direct Release Reference
Sites

{Imnaha Wild Stock 260 392,500 @ 15-20/lb|  2-3 acclimation | Table 3-3 Group 14
sites between
Gumboot and
Freezeout Cks.

132 230,000 @150/|b direct release Table 3-3 Grou p 15

Adult Capture:

Adult Holding:

[ ncubation:

Early Rearing:

Full Term Rearing:

Alternative 1 - Gumboot Creek (Fish Weir)
Alternative 2 - Wayne Marks Ranch

Alternative 1 - Wayne Marks Ranch
Alternative 2 - Gumboot Creek (Fish Weir)

Alternative 1 - Wayne Marks Ranch
Alternative 2 - Stratheam Ranch
Alternative 3 - Catherine Creek at Union

Alternative 1 - Wayne Marks Ranch
Alternative 2 - Stratheam Ranch
Alternative 3 - Catherine Creek at Union

Alternative | - Wayne Marks Ranch
Alternative 2 - Stratheam Ranch
Alternative 3 - Catherine Creek at Union

Final Rearing/Acclimation and/or Direct Release Sites:

Site 1 - Big Sheep - Lick Creek Confluence (230,000 fry)

3 acclimation sites (not yet identified) between Gumboot and Freezeout Creeks
using “natural” side channel type facility (392,500 smoalts)
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TABLE 43

WALLA WALLA AND TOUCHET SPRING CHINOOK

Broodstock Broodstock Production God Acclimation or Siting Report
Source Number No. & Size Release Sites Reference
Carson stock 559 350.000-400.000 S. Fork WallaWalla| Table 34 Group 1
@I0/Ib
| 200.000-250.000 @ upper Touchet Table 3-4 Group 2
10/1b
Umatilla River 548 589,000 @ 10/b upper Umatilla Table 3-5 Group
(Carson_stock) mainstem 17

alit Capture:

Incubation:

ealy Rearing:

aldt Holding:

Alternative | - Railroad Bridge on mainstem Walla Walla

Alternative 1 -
Alternative 2 -

Alternative 1 -
Alternative 2 -

Alternative 1 -
Alternative 2 -

ful Term Rearing:Altemative | -

Alternative 2 -

Russell Walker property
Harris Park No. 1
Russell Walker property
Harris Park No. 1
Russell Walker property
Harris Park No. 1
Russell Walker

property
Harris Park No. 1

find Rearing/Acclimation and/or Direct Release Sites:

S. Fork Wadla Walla sites

Site | - Russell Walker property (350.000-400.000 smolts)
Site 2 - Harris Park No. 1 (to be used if Russell Walker site not developed)

Touchet River stes ( | to be sdected: 200.000-250.000  smolts)
Site 3 - Wolf Fork Confluence
Site 4 - 1 ste between Wolf Fork and South Fork
Site 5 - Pond a FS boundary
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TABLE 44
GRANDE RONDE FALL CHINOOK

Broodstock Broodstock Production Goal Acclimation or Siting Report
Source Number No. & Size Direct Release Sites Reference
Wenatchee Stock 1,000 1,350,000 @ 40- | Directreleaseat7 | Table 3-2 Group
(October spawners) 50/1b sites on mainstem 1
Grande Ronde and
[Snake River stock Wallowa Rivers
is potentiall

Adult Holding:

Incubation: (b)

Early Rearing:

Adult Capture: () Alternative | - existing Wenatchee stock collection site

Alternative 2 - Snake River darns (if Snake River stock is used)
Alternative 3 - Miriam-Wallowa confluence

Alternative 1 - Minam - Wallowa Confluence
Alternative 2 Lyons Fery (existing facility)

Altcmative 1 - Miriam - Wallowa Confluence
Alternative 2 - Catherine Creek incubation site
Alternative 3 - Lookingglass Hatchery

Alternative 1 - Minam - Wallowa Confluence
Alternative 2 - Catherine Creek incubation site
Alternative 3 - Lookingglass Hatchery

Full Term Rearing:

Alternative 1 - Minam - Walowa Confluence
Alternative 2 - Catherine Creek incubation site
Alternative 3 - Lookingglass Hatchery

Fina Rearing/Acclimation and/or Direct Release Sites (c):

Site | - Flora Grade (Schoolbus Flats) (develop existing natural side-channel)
Site 2 - Cottonwood Creek (use existing pond, develop GRR water supply)
Site 3 - Minam - Wallowa Confluence

Notes:

(@) Initial use of Wenatchee broodstock to rebuild the run is preferred. Snake River stock is a second choice for broodstock
if Wenatchee stock cannot be used. Capture facility a Minam-Wallowa confluence will be planned and designed for

potentia  future use.

(b) Preferred aternative incubation site dependent on outcome of further groundwater investigations. Depending on

groundwater investigations, there may be opportunity to combine ChF and ChS incubation at one facility.

(c) These sites will be designed as the initia acclimation/release sites. Additional sites may be needed in future as total
production goals are approached. If Snake River stock is used, Cottonwood Creek would be the only fmal rearing/release

sSite.
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TABLE 45
IMNAHA FALL CHINOOK

Broodstock Broodstock Production Goal Acclimation or Siting Report
Source Number No. & Size Direct Release Sites Reference
Snake River Stock 66 120,000 @ 70/1b Direct release on | Table 3-3 Group
(November lower Imnaha at 16
spawner) Marr Ranch
Adult Capture (a): Alternative | - Snake River darns
Alternative 2 - Gene Marr Ranch
Adult Holding: Alternative | - Lyons Ferry (existing facility)
Alternative 2 - Gene Marr Ranch
Incubation: (b) Alternative 1 - Gene Man Ranch
Early Rearing: Alternative 1 - Gene Marr Ranch
Full Term Rearing: Alternative 1 - Gene Man Ranch

Fina Rearing/Acclimation and/or Direct Release Sites:

Site | - Gene Marr Ranch (120,000 fish)

Notes:

(@ Initial use of Lyons Ferry (or other Snake River) broodstock to rebuild the run. Facility required when sufficient adults
returning for broodstock capture.

(b) Assuming use of Fals Creek for incubation water supply.
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TABLE 46
WALLA WALLA STEELHEAD

Broodstock Broodstock Production Goal Acclimation or Siting Report
Source Number No. & Sze Direct Release Sites Reference
Walla Walla River 80 100,000 @ 5/lb 1 Final rearing / | Table 34 Group 3
Stock release steon S
Fork Walla Walla

Adult Capture: Alternative 1 - NE 8th St. Bridge

Adult Holding: Alternative 1 - Russell Walker property
Alternative 2 - Harris Park No. 1

Incubation: Alternative | - Umatilla Hatcherv (a)
Alternative 2 - Russell Walker property
Alternative 3 - Harris Park No. 1

Early Rearing: Alternative 1 - Umatilla Hatcherv (a)

Alternative 2 - Russall Walker property
Alternative 3 - Harris Park No. 1

Full Term Rearing: Alternative | - Umatilla Hatcherv (al
Alternative 2 - Russell Walker propertv

Alternative 3 - Harris Park No. |

Final Rearing/Acclimation and/or Direct Release Sites:

Site 1 - Russall Walker property (100,000 fish)
Site 2 - Harris Park No. 1 (if Site 1 is not used)

Notes:

(a) Thisalternative would invlove transferring the Walla Walla steelhead production to the Umatilla Hatchery, and in
exchange, an equivalent amount of Umatilla Hatchery ChS production would be transferred to the Russell Walker
site.
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APPENDIXA

SIIMMARY OF STREAMFLOW DATA

This Appendix contains tabular and graphic summaries of minimum, maximum, and
average monthly streamflows at the NEOH project area USGS gaging stations listed
below. This information was used to determine if seasonal surface water availability at
particular sites was adequate to meet projected facility flow requirements. This

information was then used in the site screening analysis contained in Section 8.0.

TABLE A-l

STREAMFLOW GAGES IN THE NEOH STUDY AREA

SOURCE LOCATION PERIOD
USGS 13292000 Imnaha River at Imnaha 1929- 1982
USGS 1331.8500 Grande Ronde River near Hilgard 1938 1956
USGS 13318800 Grande Ronde River at Hilgard 1967-1982
USGS 13319000 Grande Ronde River at La Grande 1904-1982
USGS 13320000 Catherine Creek nr Union (before diversion) 1912-1936
USGS 13320000 Catherine Creek nr Union (after diversion) 19381982
USGS 13323566 Grande Ronde River near Elgin 19561981
USGS 133.23600 Indian Creek near Imbler 1939 1950
USGS 13327566 Wallowa River at Joseph 19051982
USGS 13329599 Hurricane Creek near Joseph 1925-1978
USGS EB30000 Lostine River near Lostine 19131982
USGS 13330500 Bear Creek near Wallowa 19251982
USGS 13331566 Minam River at Minam 19661982
USGS 13332596 Grande Ronde River at Rondowa 1927-1982
USGS 13333000 Grande Ronde River at Troy 19451982
USGS 14010000 S. Fork Walla Walla near Milton 1907-1982
USGS 14010500 S. Fork Walla Walla below PP&L, nr Milton 1904-1945
USGS 14010800 N. Fork Walla Walla nr Milton-Freewater 1970-1982
USGS 14011000 N. Fork Walla Walla nr Milton 1931-1969
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MONTHLY STREAMFLOW DATA

Data hum U.S. Geological Survey

Monthly Streamflow, in cfs

Imnaha River imnaha

MIN MEAN
oCT 82 159
NOV 80 187
DEC 89 219
JAN 69 193
FEB 82 236
MAR 114 377
APR 345 o
MAY 445 1603
JUN 423 1365
Jul 123 567
AUG 79 193
SEP 83 143

Grande Rondc River near Hilgard

MIN MEAN
ocT 18 35
NOV 20 73
DEC 17 145
JAN 25 118
FEB 29 200
MAR 72 455
APR 387 878
MAY 230 788
JUN 48 420
JUL 13 98
AUG 7 28
SEP 14 25

Grandc Ronde River a- Hilgard

MIN MEAN
oCT 25 36
NOV 31 71
DEC 33 159
JAN 27 272
FEB 49 288
MAR 75 544
APR 181 787
MAY 256 882
JUN 85 21
JuL 22 101
AUG 12 36
SEP 17 31

13292000

MAX
501
625
806
393
569
869

1760
2804
2612
1348
380
256

13318500

MAX
128
323
467
301
493
841

1590
1922
1096
246
55
71

13318800

MAX
56
236
481
681
521
1668
1481
1340
825
253
81
51

1929-1982

1938-56

1967-1982
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MONTHLY STREAMFLOW DATA
Data fmm U.S. Gedlogica Survey

Monthly Streamflow. in cfs

Grande Ronde River at La Grande 13319000

MIN MEAN MAX
OoCT 16 42 145
NOV 22 93 700
DEC 20 178 669
JAN 12 218 1295
FEB 25 334 1379
MAR 83 757 3700
APR 237 1291 3372
MAY 118 1068 2675
JUN 58 459 1328
JJL 18 104 600
AUG 7 31 88
SEP 8.8 30 2
Catherinc Creek nr Union 13320000
bcforc completion of Big Creek diversion

MIN MEAN MAX
OoCT 21 K7} 103
NOV 14 41 157
DEC 13 37 105
JAN 12 38 95
B 22 42 74
MAR 51 95 203
APR 158 95 203
MAY 139 776 440
JUN 66 289 632
JJL 26 76 145
AUG 1 29 63
SEP 16 26 50
Cdhcrine Creek nr Union 13320000
after compleuon of Bg Creek diverson

MIN MEAN MAX
OCT 20 33 138
NOV 22 39 loo
DEC 20 48 125
JAN 23 48 101
FEB 23 60 135
MAR 28 90 213
APR 83 230 445
MAY 121 412 742
JUN 86 313 686
JUL K7} 96 226
AUG 19 38 62
SEP 18 Kil 58

1904-82

1912-36

1938-82
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MONTHLY STREAMFLOW DATA

Data fmn U.S. Geological Survcy

Mothly Streamflow. in cfs

Grande Ronde River near Elgin

MIN
OoCT 31
NOV 65
DEC 86
JAN 90
FEB 106
MAR 171
APR 487
MAY 439
JUN 144
JUL 1
AUG 1.7
SEP 6.9

Indian Creek near Imbler

Min
acTr 31
NOV 17
DEC 2.1
JAN 3.5
FEB 4
MAR 6
APR 19
MAY 107
JUN 27
JJL 6.3
AUG 3.3
SEP 2.8
Wallowa River ar Joseph

MIN
ocT 5.2
NOV 6.7
DEC 5.4
JAN 6.1
FEB 5
MAR 2.8
APR 31
MAY 16
JUN 159
JJL 91
AUG 22
SEP 9

MEAN
87
164
398
559
822
1108
1764
1879
997
175
40
43

MEAN
5.6
7.7

1
8.5
9.9

15

66
189

140

32
6.9
4.8

MEAN
36
33
31
28
25
27

168
376
343
202

59

13323500

MAX
325
469

1176
1438
2760
3605
3395
3393
1927
629
140
117

13323600

MAX
14
20
39
30
35
29

140
316
269
95
10
1

13327500

MAX
89
159
135
99
61
109
173
354
567
614
397
151

1956-8 |

1939-50

1905-S*
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MONTHLY STREAMFLOW DATA

Data iimn U.S. Geologica Survey

Monthly Sucamflow, m cfs

Hurricane Creek near Joseph

MIN
ocCT 16
NOV 13
DEC 1
JAN 10
FEB 10
MAR 9
APR 14
MAY 64
JUN 116
JJL 41
AUG S
SEP 20

Lostine River near Lostinc

Min
ocCT 18
NOV 15
DEC 15
JAN 15
FEB 15
MAR 16
APR 36
MAY 203
JUN 332
JJL 60
AUG 31
SEP 23
Bear Creek near Wallowa

MIN
OCT 7.6
NOV 8.2
DEC 7.3
JAN 5.2
FEB 45
MAR 1
APR 50
MAY 138
JUN 112
UL 19
AUG 81
SEP 6.3

MEAN
33
31
27

20
20
46
165
266
164

36

MEAN
58

49
46
53
158
525
805
385
85

MEAN
25
40
50

47
65
171
374
402
116
19
16

13329500

MAX
96
69
67
44
37
42

111
292
439
355
113
62

13330000

MAX
291
226
212
158
117
155
393
909

1427
913
180
104

13330500

MAX
160
220
194
136
147
186
422

869

38

1925-78

1913-82

1925-82
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MONTHLY STREAMFLOW DATA
Data from U.S. Geological Survey

Monthly Streamflow. 1n cfs

Minam River at Minam 13331500

MIN MEAN MAX
oCT 65 96 173
NOV 62 155 493
DEC 62 215 604
JAN 60 228 412
FEB 57 246 504
MAR 67 287 672
APR 235 464 862
MAY 484 1289 2016
JUN 668 1702 3125
JUL 125 680 1392
AUG 73 154 257
SEP 3 9 180
Grande Ronde River at Rondowa 13332500

MIN MEAN MAX
oCT 343 641 1978
NOV 342 858 3346
DEC 358 1256 3942
JAN 298 1326 3554
FEB 395 1791 5029
MAR 611 2674 7600
APR 1498 4274 8089
MAY 1965 5576 10010
JUN 1561 4709 9662
JUL 345 1m2 4692
AUG 269 589 1098
SEP 318 543 933
Grande Ronde River at Troy 13333000

MIN MEAN MAX
oCT 603 915 2559
NOV 688 1239 3023
DEC 685 2158 6295
JAN 702 2273 6280
FEB 769 3095 7386
MAR 888 3893 11520
APR 2257 6335 10780
MAY 2368 7656 13820
JUN 2159 6035 11610
JUL 520 229 4951
AUG 448 873 1375
SEP 574 798 1190

1966-82

1927-82

1945-82

A-17
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MONTHLY STREAMFLOW DATA

Data from U.S. Geological Survey

Monthly Streamflow, 1n cts

S. Fork Walla Walla near Milon

MIN MEAN
ocT 84 m
NOV 89 135
DEC 93 17
JAN 92 175
FEB 102 188
MAR 111 213
APR 147 282
MAY 123 306
JUN 110 206
JUL 85 124
AUG 81 108
SEP 82 107
S. Fork Walla Walla below PP& L. nr Milwon

MIN MEAN
oCcT 81 101
NOV 85 126
DEC 100 160
JAN 92 158
FEB 105 169
MAR 149 237
APR 152 316
MAY 123 289
JUN 97 180
JUL 78 104
AUG 74 89
SEP 75 90
N. Fork Walla Walia nr Milton-Freewater

MIN MEAN
OoCT 6.3 94
NOV 8.3 26
DEC 11 62
JAN 12 82
FEB 15 ’ 85
MAR 43 96
APR 55 119
MAY 26 102
JUN 11 45
JUL 6.7 13
AUG 5.8 8.3
SEP 4.7 77

14010000

MAX
180
245
376
378
326
399
458
569
484
193
143
151

14010500

MAX
180
239
335
283
290
360
547
447
349
143
119
114

14010800

MAX
16
86
170
175
181
236
222
198
136

21

11

10

1907-82

1904-43

1970-82
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MONTHLY STREAMFLOW DATA

Data from U.S. Geological Survey

Monthly Streamflow. in cfs

N. Fork wdlaWalla nr Milton

oCT
NOV
DEC
JAN
FEB
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JUN
JJL
AUG
SEP

MIN
5.2
7.2

9
6.9
13
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9.6
4.4
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2.1
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1
27
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57
66
82
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97
41
7.9
35
53

1401 1000
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38
107
195
171
143
230
204
249
170
28
7.8
26

1931-69
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APPENDIX B

SUMMARY OF WATER TEMPERATURE DATA

This Appendix contains statistical information on water temperatures at locations in the
Imnaha and Lostine River basins. The locations include:

Imnaha River at Marr Ranch (pages B-3 to B-5)

Fall Creek at Marr Ranch(pages B-6 to B-8)

Fence Creek at Marr Ranch (pages B-9 to B-11)

Little Sheep Creek (pages B-12 to B-14)

Lostine River at Stratheam Ranch (pages B-15 to B-17).

The data was collected from in-situ Tempmentor installed and monitored by the Nez Perce
Tribal Fisheries Office during 1990 and 1991. With the exception of the Little Sheep Creek
site, all sites have 8 to 13 months of coverage.

Data Analysis

The data was collected at 0.5 to I-hour intervals. Daily maximums, minimums, and
averages were calculated from the original data set. The temperature data was entered
into the computer as maximum, minimum, and average daily temperatures. Descriptive
statistical information on a monthly basis was developed using Statview computer
software. The following parameters were generated on a monthly basis for each site:

Mean
Standard Deviation
Standard Error
Variance
Coefficient of Variation
Number of Observations
Minimum
Maximum Range
Sum
Sum of Squares
Number Missing
Percentiles

#< 10th %

10th%

25th%

50th %

75th %

#> 90th %

B-I



The daily temperature data is represented graphically in the following form:

- 90 Percentile

-¢——— 75 Percentile

- 50 Percentile

-4——— 25 Percentile

—4 -¢——— — 10 Percentile

Circles above and below the 10 and 90 percentile limits represent discrete values less than
or greater than these two limits.

B-2



55

MARR Daily Maximums
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MARR Daily Minimums
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MARR Dally Averages
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FALL CREEK Daily Maximums
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FALL CREEK Dally Minimums
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Temperalure 1°F)

FENCE Daily Maximums
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ENCE Daily Minimums
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LITTLE SHEEP Datiy Minimums
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APPENDIX C

SUMMARY OF WELL LOGS

GRANDE RONDE RIVER BASIN SITES

Beaver Creek Area.

static Specific

Well Owner and location Depth Water Level Yield Cabpacjty Temp.
(feet) (feet) (gom! EomAly o

Robert Delve (4S/35E-2db) 205 +7 30
Mike May (3S/35E-35) 300 20 30 .25
Wayne & Joyce Turner (3S/35E-35) 405 162 75
J. R. Able (3S/35E-36) 300 96 150 2.78
Rita Clark (3S/36E-3ldc) 150 14 33 51
Catherine Creek at Union Area.

static Specific
Well Owner and location Depth Water Level Yield Capacity Temp.
Robert Bowles (4S/40E-1&a) 48 30 8 .16 52
V.E. Livingston (4S/40E-18ch) 9 19 13 .24 52
Sam Leathers (4S/40E-18dc) 5 7 35 1.3 59
Boyd Tandy (4S/40E-18ab) 91 36 20 .59 50
0. C. Wilde (4S/40E-18cd) 54 7 16 1 32
M. C. Pyatt (4S/40E-18cc) 60 1 9 .36 50
E. L. Quint (4S/40E-18cc) 82 28 8 27 52
Homer F. Richey (4S/40E-18cc) 102 29 6 12 52
John Clausen (4S/40E-18cc) 126 24 4 .05 5
Jim Weauer (4S/40E-18a) 160 42 20 5 52
Lewis Ash (4S/40E-18m) 150 30 13 1 56
City of Union (4S/40E-18q) 130 12
City of Union (4S/40E-18ca) 1295 flow 800 241 68
Leonard Spears (4S/40E-18) 20 16
City of Union (4S/40E-19ab) 1686 988 1922 14.3 69
City of Union (4S/40E-19b) 1200 225 1500 94 72
Raymond Royals (4S/40E-19cd) &6 none none
Raymond Royal (4S/40E-19ca) 360 20 6 .02 54
Raymond Royal (4S/40E-19ca) 23 dry
Ralph Titus (4S/40E-19a) 255 95 30 21 5
Talbott Bennett (4S/40E-19da) 100 15 13 87 76
Mr. Myron Ricker (4S/40E-20da) 208 27 6 52
Don Robinson (4S/40E-20b) 5 5 40 8 74
Don Robinson (4S/40E-20ab) 41 17 12 2 5
Theron Anderson (4S/40E-20db) 80 6 20 57 57
City of Union (4S/40E-201) 14
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Lower Willow Creek Area (near Imbler).

Well Owner and location

Don McKinnis (IS/39E-4nl)
Russell Hug (1S/39E-5H)
James McKinnis (IS/39E-5N 1)
Cap Tuttle (IS/39E-8B 1)

Mr. Hauts (IS/39E-8HI)
George Royes (IS/39E-8MI)
Doyle Eisiminger (IS/39E-9cd)
Doyle Eisiminger (IS/39E-9cd)
Ruth Johnson (IS/39E-9d)
John Michel (1S/39E-9aa)

Paul Johnson (1S/39E-gab)
Leon Jackson (IS/39E-9dd)
Dennis Haughton (IS/39E-9dd)
Paul E. Johnson (ISI39E-9b)
Larry Starr (IS/38E-Ib)

J. P. Corriell (IS/38E-2ha)
Jerry Talt (IS/38E-2dc)
Howard Fisher (IS/38E-2C 1)
Fred Behrens (IS/38E-2RI)

Elgin Area.

Well Owner and location

Ronald Rademacher (IN/39E-9)
James Way (IN/39E-9da)

Bob Henson (IN/39E-9d)
Ernest Adams (IN/39E-9)
Albert Will (IN/39E-9)

John Rysdam (INI39E-9cb)
Don Thomson (IN/39E-9cd)
Arie Lee Rysdam (IN/39E-9cd)
Ali Zubi (IN/39E-9da)
R.L.Sanders (IN/39E-9dd)
Gorden Johnson (IN/39E-9dd)
Bob Funkhouser (INI39E9dd)
Dan Looslie (IN/39E-9chb)

Static Specific

Depth Water Level Yield Capacity Temp.
(feet) (feet) (gpm) __ (gpm/ft) °F)
53 13 5

402 200 2 2.2 54
60 54
116 44 53
300 4

150 10

465 16 250 .86

1458 0 1600 10.7 70
500 237 340 .68

100 25 .69 57
282 16 30 51 50
52 3 15 5 49
104 8 7.5 a1 50
90 26 68 7.56 50
185 53 5 .04 54
105 30 20 8 55
54 11 36 1.13 50
123 8 30 1.88

103 6 10

Static Specific

Depth Water Level Yield Capacity Temp.
(feet) (feet) (gpm{gpm/At) 0
400 155 20 0.2 52
170 42 23 0.3 48
100 19 10 0.2

120 17 30 0.4 50
104 21 30 1 52
260 170 18 0.2 (5%
134 38 9 0.1 50
125 85 20 1 50
120 2 1 0.1 51
119 15 8 0.1 50
115 27 18 0.2 51
230 19 7 0.1 50
283 75 12 0.1 49
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Sanderson Springs Area (Mill Creek).

Static Specific

Well Owner and location Depth Water Level Yield Capacity Temp.

(feet) (feet) (zpm) (gomAt) CF
Eric Barker (IN/38E-35ac) 200 27 6 0.1 55
Kent Siewell (IN/38E-35) 80 21 25 0.5
F.A. Perkins (IN/38E-35) 90 21 20 0.5 52
Marshall Kilby (IN/38E-35b) 180 21 11 0.1
Carl Rees (IN/38E-35ab) 92 9 12 0.3 50
Roger Morris (IN/38E-35ab) 80 9 30 15 5
H.B. Thomas (IN/38E-35ab) 110 5 18 0.3 54
Art Morris (IN/38E-26) 90 3 60 1 52
Alvy Pfefferkorn (IN/38E-26) 80 18 35 0.5
Claton Long (IN/38E-26c¢b) 91 38 14 0.5 52
Joe Scott (IN/38E-26) 80 10 18 0.3 5
Billy Sanderson (IN/38E-26bd) 80 25 15 0.3 32
Marvin Peterson (IN/38E-26) 221 36 40 0.5 52
Marvin Peterson (IN/38E-26) 186 10 28 0.3 52
WALLOWA RIVER SITES
Wallowa Hatchery Area.

Static Specific

Well Owner and location Depth Water Level Yield Capacity Temp.

(feet) (feet) (gpm) (gpmAl) °
Gilbert D Hansen (2S/44E-2ch) 65 1 30 1.88 54
Ernest Sasser (2S/44E-2) 105 8 10
Francis Stone (2S/44E-2cc) 50 5 30 3.75 49
J. D. Bane (2S/44E-2bd) 50 14 100 8.33 5
Norman Wither-rite (2S/44E-2q) 38 4 30 15 49
Wayne Reece (2SI44E-2n) 37 6.5 21 1.68 50
Seaside Associates (2S/44E-3aa) 300 132 25 42 5
Thane Homan (2S/44E-3ba) 135 5 16 .25 47
U.S. Corps. Engineeers (2S/44E-3db) 255 5 35 15 55
Otis Fisher (2S/44E-31) 46 6 34 2.62 49
Lee Coggins (2S/44E-3bd) 71 11 10 18 49
OSFC (2S/44E3db) 288 6 183 4.36 52
Dept. Fish & Wildlife (2S/44E-3d) 795 145
Dept Fish & Wildlife (2S/44E-3d) 942 120
W. K. Zalleman C2S/44E-3g) 86 13 9 .28 48
Otis Fischer (2S/44E-3k) 35 6 18 1.8 48
Wilber Herman (2S/44E-3p) s 11 21 3.23 52
David S. Jackman (2S/44E-7cd) 150 9 35 23
Dave Davenport (2S/44E-16ac) 80 42 30 3.75 49
Myron Gibbs (I1S/44E-44cc) 65 7 5 N 48
Harvey Bums RV Park (IS/44E-35b) 257 35 50 48 5
Don Smith (IS/44E-35) 270 20 5 .02 51
JD Bane (IS/44E35bd) 121 10 280 3.1 5
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Hayes Fork - Prairie Creek Area.

Well Owner and location

Jim Hubbard (2S/45E-16ac)

Guy Boyd (2S/45E-17bb)

Kit Construction (2S/45E-17)

3 Running M. Ranch (2S/45E-17)
Mike Musia (2S/45E-18)
Charles M. O'Neal (25/453-18)
John Bush (2S/45E-18aa)

Mike Kurts (2S/45E-18bb)

Glen Lathrop (2S/45E-18dd)

Miriam-Wallowa Confluence Area.

Well Owner and location

Myron Fleser (2N/41E-29)
Chuck Fleser (2N/41E-29)

LOSTINE RIVER SITES.

strathearn RanchArea

Well Owner and location

Bill Norman (IS/43E-27cc)
Terry Jones (IS/43E-34aa)
Dennis Longfellow (IS/43E-27cd)
Bruce Stratheam (1S/43E-34bc)
Bruce Stratheam (1S/43E-34bc)

static Specific
I(?:;z)th We(ltte%{) Level Yield Cabpagjty T(imp.
57 14 40 2.5 53
80 35 30 2.73 [==1
83 30 40 4 49
75 20 45 1
45 1.8 35 .78
175 41 45 .54
79 7 40 6.7 52
120 19 30 1.76 47
60 13 30 6 5
Static Specific
Depth Water Level Yield Capacity Temp.
(feet) (feet) {epm) {gpm/At) °
a7 +1 22 1 54
144 92 30 5 54
static Specific
Depth Water Level Yield Capacity Temp.
(fegt) (feet) eom)  (epmM) P
110 45 30 1.4 51
240 160 10 0.2 52
70 30 3 51
8 36 30 =3
85 65 30 1 =



IMNAHA RIVER BASIN SITES

Imnaha Basin Well Logs

The following table lists Imnaha River area well logs on tile at the Oregon Department of

Water Resources. All are completed in basalt or “hard rock”.

Static Specific

Well Owner and location Depth Water Level Yield Capacity Temp.

(feet) (feet) {(gpm) (epmAt) °
Dale Burrell (6 miles N of Imnaha) 230 110 20 0.2
Kenneth Stein (6 miles N of Imnaha) 160 8 20 0.2
Bud Maxwell (6 miles N of Imnaha) 1.50 15 90 1 54
Ron Kellerman (6 miles N of Imnaha) 5 10 15 1.15 56
Clyde Simmons (6 miles N of Imnaha) 102 16 30 5 56
Russell Dotson (6 miles N of Imnaha) 75 13 40 2 5
Marvin Maxwell (5 miles N of Imnaha) 260 135 16 0.2
Paul Kriley (4.2 miles N of Imnaha) 110 60 6 0.5
Dick Walley (3 miles N of Imnaha) 49 30 20 3 54
Dave Dummer (3 miles N of Imnaha) 72 17 15 5 48
Fred Wamock (3 miles N of Imnaha) 360 6 6 .02
Ferman Warnock (at Imnaha) 135 29 35 0.3
Jim Bird (at Imnaha) 250 136 30 0.3
E.V. Ulrich (at Imnaha) 34 18 8 1 5
General Telephone Company (at Imnaha) 60 28 30 6 52
JIL Ranch (Sheep Cr., 1 mi. SW of Imnaha) 240 18 10 0.2 54
Bernard Henry (near forks of Sheep Cr.) 57 20 14 2 54
Dean Gibbs (near forks of Sheep Cr.) 150 8 30 0.4 58
Michael Royes (3 mi S-SE of Imnaha) 60 5 70 15
Little Sheep Cr. Hatchery (upper Sheep Cr.> 100 10 30 3 51
Imnaha Fish Facility (31 mi. S of Imnaha) 165 41 30 3 48
WALLA WALLA RIVER BASIN SITES
Harris Park Area

static Specific

Well Owner and location Depth Water Level Yield Capacity Temp.

ffoet) (feet)  (com) (eomfl) °F)
Jim Gross (4N/37E-10cc) 85 + >|00 15 57
Robert Hergert (4N/37E-10) 142 12 1.5 0.1 58
Umatilla Co. Parks (4N/37E-10dc) 225 10 35 0.2 5
George Kraemer t4N/37E-10) 162 24 60 0.5 58
Sam Brinker (5N/36E-25) 140 19 80 56
August T Turz (5N/36E-25d) 104 6 50 5
Bob Logan (5N/36E-25a) 145 35 45 52
David Kruse (5N/36E-25d) 150 39. 50
Dan Harsch (5N/36E-25) 60 24 30 15 5
Robert TenEyck (5N/36E-26b) 77 12 50 50
Earl Frasier (5N/36E-26) 200 40 5
Leon Huber (5N/36E-26) 45 9 25 2.5 5
H. Poulsen (5N/36E-26Gl) lo 6
Kenneth Ransom (5N/37E-3 lac) 224 +48 125 54
Shaklenn Ardledge (5N/37E-3 1¢)140 140 +7 30 61
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POWDER RIVER BASIN SITES

Eagle Creek Area (upstream from Newbridge).

static S]miﬁc

Well Owner and location Depth Water Level Yield Capacity Temp.

(fm;z (feet) {(gom) (zpnyft) (™ E:)
Mary Jo Stevens (8S/45E-20dc) 102 8
Steve Eaton (8SAS5E-29d) 55 22 6 49
James Clemmons (85/45W- 33bd) 325 80 3 51
Frank Bandell (8S45E-33ddl) 385 76 6 .02 5
Pat Sanders (8S/45E-33ac) 106 9 8 12 51

Emma Jeene Greener (85/45.5E-3c)
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APPENDIX D
SITE DATA SHEETS

This Appendix includes the site data sheets that contain information developed at each site
during site reconnaissance surveys. This information was used to conduct the site
screening analysis presented in Section 8.0. Each site is represented by a data sheet

containing standardized information and a section from a USGS 7.5” topographic map
identifying the dte boundaries.
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RIVER BASIN: Grandc Ronde

SITE NUMBER: GRI

SITE NAME: N & S Forks Catherine Ck.

SITE LOCATION: Confluence of N & S Forks of Catherine Ck.

County : Union

Road Access Directions. USFS Rd. # 7785 off of Hwy 203.

River Mile : 325

USGS 100,000 Quad Ref.: Enterprise,Ore. USGS 7.5 Quad Ref.: Medica
Springs, Ore.

Section: 23 Township: T5S Range: R41 E

OWNERSHIP

Owner Name: Private owner

Contact Name: Duane West, ODF&W

Contact Phone: (503) %3-2138

Zoning: Undetermined

Land Use /Jurisdiction:

GENERAL CHARACTERISTICS

Proximity to road : Adjacent to gravel USFS road.

Proximity to power and type: None in area

Size (acres): 2 plus

General topography: Mostly level throughout site.

General soil type: Alluvia

Erosion potential: Moderate

Flood potential and history: Moderate

Upstream land use: Logging and grazing. Roadless in headwaters.
Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Area appears to have good potential in both forks of creek.
Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICSCONSTRAINTS

Adjacent stream habitat: Moderate sized cobbles with moderate bedload movement.
Anadromous fish: Yes- N. Fork roadless just above site.

Upland habitat type: Lightly treed with alders and cottonwoods.

Wetlands: None identified beyond riparian zone.

Permitting Considerations. Ownership, water rights, land use.
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RIVER BASIN:
SITE NUMBER:
SITE NAME:
SITE LOCATION:

County
Road Access Directions:

River Mile :
USGS [:100,000 Quad Ref.:

Section: 1 7

OWNERSHIP

Owner Name:

Contact Name:
Contact- Phone:
Zoning:

Land Use /Jurisdiction:

GrandeRonde

GR2

Catherine Ck.. Oregon State Univ. Site.

Site located on OSU research propety near confluence of Catherine and
Milk Creeks approximately 1.5 miles above Catherine Creek State Park
Union

Hwy 203 southeast from Union to just before USFS Rd. # 7785.
Approx. 1.5 miles beyond Catherine Creek State Park

29
Enterprise,Ore. USGS 7.5 Quad Ref..Little Catherine
Creek, Ore.
Township: T5S Range: R4l E

Oregon State University
Duane West, ODF&W
(503) 963-2138
Undetermined
Undetermined

GENERAL CHARACTERISTICS

Proximity to road :

Proximity to power and type:

Size (acres):
General topography:
General soil type:
Erosion potential:

Adjacent to Hwy 203, no improved access points.
Adjacent to 3-phase power lines
>0

Leve throughout area.
Alluvial
LOW

Flood potential and history: Low

Upstream land use:
Water rights:

WATER SUPPLY
Gravity supply evaluation:

Groundwater evaluation:

Logging and grazing
Undetemlin

Area appears to have good potentia, bank stahility for intake structure
may determineintake site location.

50% chance of developing 500 gpm well from both shallow alluvial
aquifer and deep basalt aquifer combined *

ENVIRONMENTAL CHARACTERISTICS/ICONSTRAINTS

Adjacent stream habitat:
Anadromous fish:
Upland habitat type:
Wetlands:

Permitting Considerations:

Moderate sired gravels with moderate bedload movement.

Yes

Some conifers and grasses

Noneidentified beyond riparian zone, may need mor e detailcd survey
prior to any development.

Land use, water rights
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RIVER BASIN: Grande Ronde

SITE NUMBER: GR3

SITE NAME: Catherine Ck. at Union, Old Hatchery Site

SITE LOCATION: Old Hatchery on Lower Catherine Ck.

County : Union

Road Access Directions. At concrete bridge adjacent to Sportsmen Club at east City limits of
Union on Hwy 203. Former site of a fish hatchery.

River Mile : 18

USGS 100,000 Quad Ref.: Enterprise,Ore. USGS 7.5 Quad Ref.:Union,
ore.

Section: 18/19 Township: T4S Range: R40E

OWNERSHIP

Owner Name: Oregon State Parks

Contact Name: Duane West, DOFCW

Contact Phone: (503) 963-2138

Zoning: Undetemined

Land Use /Jurigdiction: Oregon State Parks

GENERAL CHARACTERISTICS

Proximity to road : Across concrete bridge from paved Hwy 203.

Proximity to power and type: Adjacent to 3-phase power line

Size (acres): Estimated 4 arces

General topography: Level area immediately upstream of a diversion structure, ditch and head
gate on Catherine Creek.

General soil type: Alluvia

Erosion potential: LOW

Flood potential and history: Low

Upstream land use: Agricultural and residential areas.

Water rights: Undetermined

WATER SUPPLY

Gravity supply evaluation: Excellent potentia for gravity intake. Would need to redevelop existing
irrigation diversion, intake, and fish ladder.

Groundwater evaluation: Moderate to good potential for 500 - 1000 gpm wells based upon
geology and local well logs. Cold groundwater may be available within
[-2 miles of site. Basalt aquifers or nearby sedimentary aquifers.

ENVIRONMENTAL CHARACTERISTICS/ICONSTRAINTS

Adjacent stream habitat: Moderate sized gravels with moderate bedioad movement,
Anadromous fish: Yes

Upland habitat type: Site overgrown with weeds and hardwoods.

Wetlands: Some arcas of site appear to contain wetland vegetation, may require

delineation prior to development.
Permitting Considerations: Land use, wetlands, water rights
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Catherine Ck at Union (old hatchery)

Site:
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RIVER BASIN: GmndeRonde

SITE NUMBER: GR4A
SITE NAME: Upper Vey Meadows,
SITE LOCATION: USFS Campground.
County : Union

Road Access Directions: Starkey turnoff 1-80 onto Rt 244 to USFS # 5102. 34 miles from La
Grande. Site at USFS Campground at upper end of meadow.

River Mile : 199
USGS [:100,000 Quad Ref.: LaGrande, Ore USGS 7.5 Quad Ref.: Limber Jm
Creek,Ore

Section: 5 Township: T6S Range: R 36E

OWNERSHIP

Owner Name: USFS

Contact Name: Duane West, ODF&W

Contact Phone: (503) 963-2138

Zoning: Undetermined

Land Use /Jurisdiction: National Forest Campground

GENERAL CHARACTERISTICS

Proximity to road : Adjacent to gravel road.

Proximity to power and type: Nonein area

Size (acres): 2 plus acres

General topography: Relatively level narrow strip of land between the road and river,
approximately 125' x 750'.

General soil type: Alluvia

Erosion potential: LOW

Flood potential and history: Low

Upstream land use: Forested with logging in watershed used as a campground, especially
during hunting season.

Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Excellent potential for gravity intake; de-icing accomodation during
winter will be required.

Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/ICONSTRAINTS

Adjacent stream habitat: Moderate sized gravels with moderate bedload movement
Anadromous fish: YeS

Upland habitat type: Forested with alders along river.

Wetlands: None identified beyond riparian zone

Permitting Considerations: Land use, water rights
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I Site: Upper Vey Meadows
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RIVER BASIN:
SITE NUMBER:
SITE NAME:

SITE LOCATION:
County :
Road Access Directions:

River Mile :
USGS 100,000 Quad Ref.:

Section: 19

OWNERSHIP

Owner Name:

Contact Name:
Contact Phone
Zoning:

Land Use /Jurisdiction:

Grande Ronde
GR4B
Lower Vey Meadows at splash dam,

Union

Starkey turnoff 1-80 onto Rt 244 to USFS # 5102. 34 miles from La
Grande. Siteat old splash dam at opening of Canyon into Vey
Meadows.

199
LaGrande, Ore USGS 7.5 Quad Ref.: Limber Jm
Creek.Ore
Township: T6S Range: R36E
private

Duanewest. ODF&W
(503) 933-2138
Undetermined’

National Forest Campground

GENERAL CHARACTERISTICS

Proximity to road :

Proximity to power and type:
Size (acres):

General topography:

General soil type:

Erosion potential:

Adjacent to gravel road
Noneinarea
Approx. 5
Flat areaimmediately upstream of splash dam
Alluvia
Low, except for grazing animals in upstream creek area.

Flood potential and history: Low

Upstream land use:
Water rights:

WATER SUPPLY
Gravity supply evaluation:

Groundwater evaluation:

Forested with logging in watershed
Undetermined

Stream is low gradient above splash dam, would require long supply
line.

N/A

ENVIRONMENTAL CHARACTERISTICSCONSTRAINTS

Adjacent stream habitat:
Anadromous fish:

Upland habitat type:
Wetlands:

Permitting Considerations:

Fineto medium bed materials.

Yes

Grassy meadow, limited riparian zone
None identified beyond riparian zone
Land use, water rights
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RIVER BASIN:
SITE NUMBER:
SITE NAME:
SITE LOCATION:

County :
Road Access Directions:

River Mile :
USGS 1:100,000 Quad Ref.:

Section: 12

OWNERSHIP

Owner Name:

Contact Name:
Contact Phone:
Zoning:

Land Use /Jurisdiction:

GrandeRcmde
GRS
sheep Creek
Intersection of USFS roads on Sheep Creek above (to west of) Vey
Meadows.
Union
Starkey tumoff 1-80 onto Rt 244 to Vey Meadows past Vey ranch
house. West on East Sheep Road approx. 0.5 miles past Vey ranch
house Site at intersection of East Sheep Road with Sheep Creek.
201

LaGrande, Ore USGS 7.5 Quad Ref.: Fly
Valley,Ore
Township: 68 Range: 35E

USFS

Duane West, ODF&W
(503) 963-2138
undetermined

National Forest Land

GENERAL CHARACTERISTICS

Proximity to road :

Adjacent to gravel road

Proximity to power and type: None

Size (acres): <2 acres

General topography: Flat, sloping downstrea
General soil type: Alluvid

Erosion potential: Low

Flood potential and history: Low

Upstream land use: Forested with some logging.
Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation:
Groundwater evaluation:

Potentia for gravity intake near culvert under road.
N/A

ENVIRONMENTAL CHARACTERISTICSCONSTRAINTS

Adjacent stream habitat:
Anadromous fish:

Upland habitat type:
Wetlands:

Permitting Considerations:

Moderate sized gravels.

Yes

Some alders dong stream, riparian fencing upstream.
None identified beyond riparian zone.
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RIVER BASIN: Grande Ronde

SITE NUMBER: GR6

SITE NAME: Beaver Creek

SITE LOCATION:

County : Union

Road Access Directions: Starkey turnoff 1-84 to Beaver Creek confluence with Grande Ronde.

River Mile : 179

USGS 1:100,000 Quad Ref.: LaGrande,Ore USGS 7.5 Quad Ref..Kamela
SE ,Ore

Section: 30 Township: T3S Range: R36E

OWNERSHIP

Owner Name: Vey on north bank and other private owner on south bank.

Contact Name: Duane West, ODF&W

Contact Phone: (503) 963-2138

Zoning: Undetermined

Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS

Proximity to road : Adjacent to main road.

Proximity to power and type: Adjacent

Size (acres): 5-10 acres

General topography: Level on both sides of river.

General soil type: Alluvial -

Erosion potential: Low

Flood potential and history: Low on north side of river. South side is braided channel of Beaver Ck.
with associated riparian zone and high flood potential.

Upstream land use: Residential, grazing, logging.

" Water rights: Undetermined

WATER SUPPLY

Gravity supply evaluation: Good, with supply pipeline upstream on Grande Ronde
Groundwater evaluation: Moderate potential for > 500 gpm wells based upon geology and local
well logs. Basalt aquifers.

ENVIRONMENTAL CHARACTERISTICSCONSTRAINTS

Adjacent stream habitat: Grande Ronde with moderate bedload movement. Beaver Ck. braided
channel through riparian zone at confluence.

Anadromous fish: Yes

Upland habitat type: Open field and fishing access parking near bridge on north side.
Riparian on Beaver Ck. side.

Wetlands: Beaver Creek mouth is all wetlands. Development would require

detailed delineation of wetland aress.
Permitting Considerations: Water rights and wetlands.
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RIVER BASIN:

SITE NUMBER:

SITE NAME:

SITE LOCATION:

County :

Road Access Directions:
River Mile :

USGS 1:100,000 Quad Ref.:

Section: 35

OWNERSHIP

Owner Name:

Contact Name:
Contact Phone
Zoning:

Land Use /Jurisdiction:

Grande Ronde
GR7
Sanderson Springs, Mill Creek
Vic & PhyllisMorris Property
Union
Approx. 5.7 miles north of Imbler on Mill Creek Road.
N/A
Enterprise.Ore. USGS 7.5' Quad Ref.: Sanderson
Spring, Ore.
Township: TIN Range: R38E

Vic & Phyllis Morris
Duane West, ODF&W
(503) 963-2138
Undertermined
Agriculture, residential

GENERAL CHARACTERISTICS

Proximity to road :

Proximity to power and type:
Size (acres): .

General topography:

General soil type:

Erosion potential:

Flood potential and history:
Upstream land use:
Water rights:

WATER SUPPLY

Adjacent to paved road.
Adjacent
1-2 acres.
Levd to gently rolling pasture.
Alluvia
High suspended sediment loads in Mill Creek during storms from runoff
of eroded soils. Limited riparian vegetation throughout this general
area.
Low
Residential, grazing.
Undetermined

Gravity supply evaluation: Poor

Groundwater evaluation:

Moderate potential to develop springs.

ENVIRONMENTAL CHARACTERISTICS/ICONSTRAINTS

Adjacent stream habitat:

Anadromous fish:

Upland habitat type:
Wetlands:

Permitting Considerations:

Grazed pasture land at spring, limited stream habitat prior to confluence
with Mill Creek.

No

Riparian and pastures

Spring source is a wetland.

Groundwater rights,
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RIVER BASIN: Grande Ronde

SITE NUMBER: GRS
SITE NAME: Lower Willow Creek near Imbler.
SITE LOCATION: No specific siteidentified, general area of interest isthe lower reach of

Willow Creek from its confluence with the Grande Ronde River to
approximately 1 mile upstream.

County : Union

Road Access Directions. Highway 82 approximately 2 miles north of Imbler, just south of
Rhinehart. Courtney Lane to east off Highway 82 parallels Willow
Creek on its north side, turns and crosses creek near limit of upstream

area of interest.

River Mile : Grande Ronde RM 105.5 is Willow Creek mouth (approx)

USGS 1:100,000 Quad Ref.: LaGrande, Ore USGS 7.5 Quad Ref.:Imbler,

ore.

Section: 9 Township: 18 Range: 39E

OWNERSHIP

Owner Name Undetermined

Contact Name: Duane West, ODF&W

Contact Phone: (503) 963-2138

Zoning: Undetermined

Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS

Proximity to road : Adjacent to paved roads, no good access to stream within its lower
reach.

Proximity to power and type: Power available aong highway.

Sjze (acres): Various small ,<2 acre, sitesin thisarea

General topography: Flat

General soil type: Alluvid

Erosion potential: Moderate during high runoff

Flood potential and history: Moderate

Upstream land use: Agriculture, residential

Water rights: Undetermined

WATER SUPPLY

Gravity supply evaluation: Undetermined

Groundwater evaluation: Moderate potentia for 500 - 1000 gpm wells based upon geology and
local well logs. Basalt aquifers or sedimentary aquifers.

ENVIRONMENTAL CHARACTERISTICS/ICONSTRAINTS

Adjacent stream habitat: Convoluted channel within marshy area.
Anadromous fish: Yes

Upland habitat type: Deciduous riparian zone, marsh vegetation
Wetlands: Yes. Development would require detailed delineation.

Permitting Considerations. Wetlands
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RIVER BASIN:

SITE NUMBER:

SITE NAME:

SITE LOCATION:
County :

Road Access Directions;

River Mile :
USGS 1:100,000 Quad Ref.:

Section: ?

OWNERSHIP

Owner Name:

Contact Name:
Contact Phone:
Zoning:

Land Use /Jurisdiction:

Grande Ronde
GR9
Indian Creek

Union
Hwy 82 to Elgin Lumber Rd. between Imbler and Elgin, Ore. |eft on
Rinehart Lane to Indian Ck. Rd. Site above last house.
Undetermined.
LaGrande,Ore USGS 7.5’ Quad Ref.:Gssset Bluff,
R
Township: 28 Range: 39E

Private

Duane West, ODF&W
(503) 963-2138
Undetermined
Undetermined

GENERAL CHARACTERISTICS

Proximity to road :

Adjacent gravel road, site is below road in narrow, steep sloped area of
drai

nage.
Proximity to power and type: 3 Phase at farm immediately down stream of dte.

Size (acres):
General topography:
General soil type:
Erosion potential:

5-10

L ev el
Alluvia

Low

Flood potential and history: Low

Upstream land use:
Water rights:

WATER SUPPLY

Grazing
unknown

Gravity supply evaluation: Good, high gradient

Groundwater evaluation:

N/A

ENVIRONMENTAL CHARACTERISTICSCONSTRAINTS

Adjacent stream habitat:
Anadromous fish:

Upland habitat type:
Wetlands:

Permitting Considerations:

Narrow canyon with riffles and cascades above site.
Yes

Steep slope forested with conifers and deciduous trees
Riparian zone, other not determined.
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RIVER BASIN: Grande Ronde

SITE NUMBER: GR10

SITE NAME: Grande Ronde near Elgin

SITE LOCATION: Approx. 4 mile reach of Grande Ronde River downstream of Elgin.
County : Union

Road Access Directions. Access off Pamer Jet. road heading north from Elgin. Two unpaved

roads to east at approximately 1 and 1.5 miles north of Elgin lead to
river. Railroad ROW parallelsriver in this area.

River Mile : Approx. RM 94 to 99, just north of Elgin

USGS 1:100,000 Quad Ref.: LaGrande,Ore USGS 7.5 Quad Ref.:Elgin,

OR

Section: 35 Township: 2N Range: 39E

Section: 2,10 Township: IN Range: 39E

OWNERSHIP

Owner Name: Undetermined

Contact Name: Duane West. ODF&W

Contact Phone: (503) %3-2138

Zoning: Undetermined

Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS

Proximity to road : Unimproved dirt roads lead to site area

Proximity to power and type: Limited power availability depending on location within this
area

Size (acres): Numerous sites of 1 to several acres

General topography: Flat, level flood plain

General soil type Alluvid

Erosion potential: Moderate during high runoff

Flood potential and history: Moderate, sites within 100-year floodplain

Upstream land use: Agriculture

Water rights: Undetermined

WATER SUPPLY

Gravity supply evaluation: Very low gradient in this reach

Groundwater evaluation: Moderate potential for 1000 gpm wells based upon geology and local
well logs. Basalt aquifers.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat:

Anadromous fish: Yes

Upland habitat type: Pastureland with limited riaprian vegetation

Wetlands: Specific sites considered within area would require delineation for non-
riparian wetland areas

Permitting Considerations: Water rights, wetlands

D-22




Grande Ronde near Elgin

D-23




RIVER BASIN Grande Ronde

SITE NUMBER GR11.
SITE NAME LookingglassHatchery
SITE LOCATION Looking glass Hatchery
County Union

Road Access Directions Highway 82 east from Elgin for approx. 4.5 miles. North on Palmer
JeL road approximately 12 milesto Pamer Jet. on the Grande Ronde
River.  Approx. 2 miles north of Palmer Jet. along Lookingglass
Creek to hatchery

River Mile Lookingglass Creek empties into Grande Ronde River at approximately
RM 85

USGS 1:100,000 Quad Ref. La Grande, OR

USGS 7.5 Quad Ref. Rondowa, OR

Section 18,19 Township 3N Range 40E

OWNERSHIP

Owner Name Hatchery operated by ODF&W

Contact Name Scott Lusted, Hatchery Manager

Contact Phone

Zoning - Undetermined

Land Use /Jurisdiction Existing fish hatchery

GENERAL CHARACTERISTICS

Proximity to road All weather gravel road to site, some winter access problems

Proximity to power Power to site

Size (acres) 5-10

General topography Developed on series of benches along Lookingglass Creek

General soil type Alluvid

Erosion potential

Flood potential and history

Upstream land use Generally undeveloped upstream

Water rights Undetermined beyond current water rights for hatchery
WATER SUPPLY

Gravity supply evaluation  Good, existing intake with some winter icing problems

Groundwater evaluation Good, existing groundwater development
ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat Rocky, moderate to high gradient stream
Anadromous fish Yes

Upland habitat type Forested steep slope

Wetlands None identified beyond riaprian zone

Permitting Considerations ‘Overlap with existing LSRCP facilities
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RIVER BASIN: Grande Ronde

SITE NUMBER: GR12

SITE NAME: Wildcat Ck.

SITE LOCATION:

County : Wallowa

Road Access Directions: Estimated 8 miles southeast of Troy, Ore. on gravel road which parallel

Grande Ronde R. Road begins at Hwy 3 bridge over river a
Rattlesnake grade. It beginsin Washington and paralels river from this
point through Troy to Wildcat Ck.

River Mile : 54

USGS 1:100,000 Quad Ref.: Enterprise, Ore
USGS 7.5 Quad Ref.: Troy, OR

Section: 19 Township: 5N Range: 43E
OWNERSHIP

Owner Name: Private

Contact Name: Brad Smith, ODF&W

Contact Phone (503) 426-3279

Zoning: Undetermined

Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS

Proximity to road : Adjacent gravel road.

Proximity to power and type: None

Size (acres): 2 plus;

General topography: Generdly leve

General soil type: Alluvid

Erosion potential: Moderate

Flood potential and history: Moderate during high flow periods.
Upstream land use: Grazing

Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Good

Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: River has moderate bedload movement
Anadromous fish: Yes

Upland habitat type: Steep grass covered slopes
Wetlands: None identified beyond riparian zone

Permitting Considerations:
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RIVER BASIN: Grande Ronde

SITE NUMBER: GR13

SITE NAME: Fiih Ladder ( former USFWS Research Site)

SITE LOCATION:

county : Wallowa

Road Access Directions. Estimated 6 miles southeast of Troy, OR on gravel road. which

paralels Grande Ronde R. Road begins at Hwy 3 bridge over river at
Rattlesnake grade. It begins in Washington and parallels river from this
point through Troy to Wildcat Ck.

River Mile : 51-52

USGS 1:100,000 Quad Ref.: Enterprise, Ore

USGS 7.5 Quad R€f.: Troy, OR

Section: 19,20 Township: SN - Range: 43E

OWNERSHIP :

Owner Name: ODF&W owns portion of site within Wenaha State Wildlife Area.
Owner of portion with former facility unknown.

Contact Name: Brad Smith, ODF&W

Contact Phone: (503) 426-3279

Zoning: Undetermined

Land Use /Jurisdiction: Wenaha State Wildlife Area/State of Oregon

GENERAL CHARACTERISTICS

Proximity to road- : Adjacent gravel paved road

Proximity to power and type: None

Size (acres): 10+ acres

General topography: Level around site.

General soil type: Alluvia

Erosion potential: Low

Flood potential and history: High flooding potential. Facility had experienced flood damage in the
past.

Upstream land use: Grazing

Water rights: Undetermined

WATER SUPPLY

Gravity supply evaluation: Existing concrete channel approx. 40’ x 100'. Channel is set up for
direct diversion of river. There is potential for upgrading of existing
structure for use as afacility or possibly use of diversion structure with

anew facility.

Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat: River has moderate bedload movement

Anadromous fish: Yes

Upland habitat type: Grain field adjacent to site which is planted by ODF & W for wildlife.
The site is on an old gravel bar of river.

Wetlands: None identified beyond riparian zone.

Permitting Considerations:
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RIVER BASIN: Grande Ronde
SITE NUMBER: GR14
SITE NAME: Flora Grade (Schoolbus Flats)

SITE LOCATION:

County : Wallowa

Road Access Directions: 2.5 miles NE of Troy along road from Hwy 3 a Rattlesnake Grade
bridge over Grande Ronde R.

River Mile : 425-43

USGS 1:100,000 Quad Ref.: Enterprise, Ore

USGS 7.5 Quad Ref.: Troy, OR

Section: 26.35 Township: 6N Range: 43E
OWNERSHIP

Owner Name: Private

Contact Name: Brad Smith, ODF&W

Contact Phone: (503) 426-3279

Zoning: Undetermined

Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS

Proximity to road : Adjacent gravel paved mad.

Proximity to power and type: Adjacent to site

Size (acres): 2 plus

General topography: Level around site. Siteis an existing narrow river side channel

approximately 300 yards long. The island created is a narrow long strip
of land approx. 4 feet high with some secondary growth cottonwoods

and willows.

General soil type: Alluvia

Erosion potential: Moderate

Flood potential and history: Moderate during high river flow periods. Reported past damage in the
area.

Upstream land use: Grazing

Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Good, high gradient. Potential problems with ice scour
Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/ICONSTRAINTS

Adjacent stream habitat: River has moderate bedload movement and channel has gravels with
moderate to low gradient,

Anadromous fish: Yes

Upland habitat type: Pasture

Wetlands: None identified beyond riparian zone

Permitting Considerations:
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RIVER BASIN: Grande Ronde
SITE NUMBER: GR15
SITE NAME: Cottonwood Creek. LSRCP Steelhead Acclimation Facility

SITE LOCATION:

County : Asotin, Wa.

Road Access Directions: Highway 129 north from Enterprise approximately 45 miles to bridge
over Grande Ronde River. West along gravel road on north side of river
forapproximately 2.25 miles to mouth of Cottonwood Creek.

River Mile : 28.7

USGS 1:100,000 Quad Ref.: Enterprise, Ore
USGS 7.5 Quad Ref.:Mountain View, Wash.

Section: 33 Township: 7N --© : Range: 44E
OWNERSHIP

Owner Name: Washington Department of Wildlife
Contact Name: Brad Smith, ODF&W

Contact Phone (503) 426-3279

Zoning: Undetermined

Land Use /Jurisdiction: Existing acclimation facility
GENERAL CHARACTERISTICS

Proximity to road : Adjacent to road.

Proximity to power and type: Power at existing facility
Size (acres): Approx. 5

General topography: Level around site.

General soil type Alluvid

Erosion potential: Low

Flood potential and history: Low

Upstream land use: Grazing

Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Existing gravity supply from Cottonwood Ck. used for steelhead
acclimation. Could be developed to dlow gravity supply from GRR if

desired.
Groundwater evaluation: N/A
ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: River has moderate bedload movement
Anadromous fish: Yes
Upland habitat type: steep dope, grassy
. Wetlands: None identified beyond riparian zone.

Permitting Considerations:
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RIVER BASIN Grande Ronde
SITE NUMBER GR16
SITE NAME Wallowa L ake

SITE LOCATION

county Wallowa

Road Access Directions Main road through Joseph to dam at base of Wallowa Lake. General
site area on south side of river near USGS gaging station.

River Mile Wallowa River RM 50

USGS 1:100,000 Quad Ref. Enterprise, OR

USGS 7.5 Quad Ref. Joseph, OR

Section 5.6 Township 38 Range 45E
OWNERSHIP

Owner Name various private owners

Contact Name Brad Smith, ODF&W

Contact Phone 426-3279

Zoning Undetermined

Land Use /Jurisdiction Mostly residential, some agriculture
GENERAL CHARACTERISTICS

Proximity to road Sever al roads lead to Site area

Proximity to power Power available

Size (acres) Approx. 5 acres

General topography Flat

General soil type Alluvid

Erosion potential Low, some erosion from residential deviopment
Flood potential and history Low

Upstream land use Wallowa Lake

Water rights Undetermined

WATER SUPPLY

Gravity supply evaluation  Good location if intake a dam could be developed
Groundwater evaluation N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat

Anadromous fish Yes. to base of dam
Upland habitat type Rolling pastureland and forest
Wetlands None identified outside rigprian zone

Permitting Considerations Waterrights, land use
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RIVER BASIN: Wallowa
SITE NUMBER: GR17
SITE NAME: Hayes Fork - Praire Ck.

SITE LOCATION:

County : Wallowa

Road Access Directions: South of Enterprise on Highway 82 towards Joseph approximately 2.5
miles. Springslocated just east of highway on improved road.

47

River Mile :

USGS 1:100,000 Quad Ref.: Grangeville, ID

USGS 7.5 Quad- Ref.: Joseph NW, OR

Section: 7.8 Township: 28 Range: 45E

OWNERSHIP

Owner Name: Private

Contact Name: Brad Smith ODF&W

Contact Phone: (503) 426-3279

Zoning: Undetermined

Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS

Proximity to road : Adjacent to gravel road.

Proximity to power and type: Power nearby

Size (acres): Some space for a small facility, but most of it appears to be wet
bottomland.

General topography: Level

General soil type: Alluvial and very fine deposits.

Erosion potential: Low

Flood potential and history: Moderate

Upstream land use: Grazing

Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Low

Groundwater evaluation: Alluvid or glacia aquifers with good potential for > 500 gpm wells.
ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat: Moderate to fine materias in and along springs.

Anadromous fish: No.

Upland habitat type: Pastures.

Wetlands: Y es, wet meadow vegetation at Site.

Permitting Considerations: Water rights
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RIVER BASIN Grande Ronde

SITE NUMBER GR18

SITE NAME Wallowa Hatchery

SITE LOCATION

County Wallowa

Road Access Directions On Fish Hatchery Road, SW side of Enterprise.
River Mile Wallowa River RM 40

USGS 1:100,000 Quad Ref. Grangeville. 1D

USGS 7.5 Quad Ref. Enterprise, OR

Section 3 Township 28 Range 44E
OWNERSHIP

Owner Name ODF&W

Contact Name Brad Smith, ODF&W

Contact Phone 426-3279

Zoning Undetermined

Land Use /Jurisdiction Existing hatchery

GENERAL CHARACTERISTICS

Proximity to road Developed facility with improved road access
Proximity tp power Developed facility with existing power supply
Size (acres) 5-10

General topography Flat

General soil type Alluvid

Erosion potential Low

Flood potential and history Low

Upstream land use Agriculture, residential

Water rights Undetermined

WATER SUPPLY
Gravity supply evaluation Good existing supply
Groundwater evaluation Esixting development, Moderate potential for expanded development

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat

Anadromous fish Yes
Upland habitat type Deciduous riparian zone, pasture
Wetlands None identified beyond riparian zone

Permitting Considerations
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RIVER BASIN Grande Ronde
SITE NUMBER GR19
SITE NAME Big Canyon Creek

SITE LOCATION

County Wallowa

Road Access Directions Highway 82 between Elgin and Enterprise. Approximately 1 mile east
of Minam at confluence of Wallowa River and Big Canyon Creek. On
S. dde of Wallowa River.

River Mile Wallowa River RM 11.5

USGS 1:100,000 Quad Ref. Enterprise, OR

USGS 7.5 Quad Ref. Minam. OR

Section 28 Township 2N Range 41E
OWNERSHIP

Owner Name ODF&W

Contact Name Brad Smith, ODF&W, Enterprise District Office
Contact Phone 426-3279

Zoning Undetermined

Land Use /Jurisdiction Existing L SRCP steelhead acclimation facility
GENERAL CHARACTERISTICS

Proximity to road Improved road access to exigting facility
Proximity to power Power developed at site

Size (acres) Approx. 5

General topography Flat

General soil type Alluvia

Erosion potential Low

Flood potential and history Low

Upstream land use Mixed Wallowa National Forest and private lands
Water rights Undetermined

WATER SUPPLY
Gravity supply evaluation  Existing developed gravity supply
Groundwater evaluation Moderate potentia in deep basalt aquifer

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat

Anadromous fish Yes
Upland habitat type Forested steep slope
Wetlands None iden tified beyond riparian zone

Permitting Considerations
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RIVER BASIN Grande Ronde

SITE NUMBER GR20

SITE NAME Minam-Wallowa Confluence

SITE LOCATION

County Wallowa

Road Access Directions Highway 82 east from Elgin to Minam. Site is flat bench between
river and highway on south side of road just before highway bridge over
river.

River Mile Wallowa River RM 9.5

USGS 1:100,000 Quad Ref. Enterprise, OR

USGS 7.5 Quad Ref. Minam, OR

Section 29 Township 2N Range 41E

OWNERSHIP

Owner Name Oregon State Parks

Contact Name Brad Smith, ODF&W, Enterprise Digtrict Office

Contact Phone 426-3279

Zoning Undetermined

Land Use /Jurisdiction State Park/State of Oregon

GENERAL CHARACTERISTICS

Proximity to road Adjacent to highway

Proximity to power Adjacent to power -

Size (acres) Approx. 5- 10

General topography Flat bench approx. 10 feet above river

General soil type Alluvia p

Erosion potential Moderate along river edge

Flood potential and history Moderate

Upstream land use Generally undeveloped, railroad and highway paralledl Wallowa River

Water rights Undetermined

WATER SUPPLY
Gravity supply evaluation Potential upstream on Minam

Groundwater evaluation Moderate potentia for development of groundwater in deep basalt
aquifer

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat Broad rocky stream with low gradient.

Anadromous fish Yes

Upland habitat type Forested steep dope

Wetlands None identified beyond riparian zone.

Permitting Considerations Land use and zoning in Minam State Recreation Area. Minam is Wild
and Scenic River
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RIVER BASIN: Lostine River
SITE NUMBER: GR21
SITE NAME: ODF&W Big Horn Sheep Range

SITE LOCATION:

County : Wallowa

Road Access Directions: Five plus miles south of Lostine on the Lostine River Rd. to area
south and east of Pole Bridge.

River Mile : 10

USGS 1:100,000 Quad Ref.: Enterprise, OR

USGS 7.5 Quad Ref.: Lostine, OR

Section: 10 Township: 2 § Range: 43 E
OWNERSHIP

Owner Name: ODF&W

Contact Name: Brad Smith, ODF&W, Enterprise Digtrict Office

Contact Phone (503) 426-3279

Zoning: Undetermined

Land Use /Jurisdiction: Big Gamewintering area/ODF&W.

GENERAL CHARACTERISTICS

Proximity to road : Adjacent to the paved Lostine River Rd

Proximity to power and type: Adjacent.

Size (acres): >10.

General topography: Leve throughout area.

General soil type Alluvia deposits.

Erosion potential: Low. The river has a very high gradient through this area which shows

extremely high, large diameter bedload movement. Appearsto have
very severe icing condition which scours channel creating mounded

gravel banks.
Flood potential and history: Potentially high immediately adjacent to theriver.
Upstream land use: Eagle Cap Wilderness Area.
Water rights: Undetermined

WATER SUPPLY

Gravity supply evaluation: May bevery difficult due to extremely high bedload movement.

Groundwater evaluation: Moderate to good potential for > 500 gpm wells based upon geology
and local well logs. Glacid or dluvid aquifers.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat: Extreme large size bedload movement through entire area.
Anadromous fish: Steelhead and Chinook.

Upland habitat type: Evergreen trees and cottonwoods throughout site.
Wetlands: None identified outside riparian zone.

Permitting Considerations. Groundwater rights.
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RIVER BASIN: Lostine River

SITE NUMBER: GR22

SITE NAME: Strathearn Ranch

SITE LOCATION:

County : Wallowa

Road Access Directions: Approximately 4 miles south of Lostine on the Lostine River Rd. Site

is approximately 100 yards off gravel drive leading to ranch on north
side of moraine.

River Mile : 10

USGS 1:100,000 Quad Ref.: Enterprise, Ore.

USGS 7.5 Quad Ref.: Lostine, OR

Section: 34 Township: 1 8§ Range: 43 E
OWNERSHIP

Owner Name: Bruce Strathearn

Contact Name: Brad Smith, ODF&W, Enterprise District Office
Contact Phone: (503) 426-3279

Zoning: Undetermined

Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS

Proximity to road : Lessthan1/2 mile on gravel road from Lostine River Rd.
Proximity to power and type: 3 Phase power to site.

Size (acres): Approximately 5 acres

General topography: Level bench adjacent to river.

General soil type: Alluvia deposits.

Erosion potential: Low

Flood potential and history: Low

Upstream land use: Farming and ranching.

Water rights: Undetermined

WATER SUPPLY

Gravity supply evaluation: Possible using aweir which would have to be constructed in the
vicinity of the reservoir to achieve adequate head. Buried supply
pipeline under moraineto site.

Groundwater evaluation: Moderate to good potential for > 500 gpm wells based upon geology
and local well logs. Glacia or alluvial aquifers.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat: Low bedload movement through a the relative flat gradient reach above
potential site.

Anadromous fish: Steelhead and Chinook.

Upland habitat type: Forested upland area. pasture, meadow and private residence.

Wetlands: None identified outside riparian zone.

Permitting Considerations. Water rights.
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RIVER BASIN: Lostine River

SITE NUMBER: GR23

SITE NAME: Logtine Dam

SITE LOCATION:

County : Wallowa

Road Access Directions: Approximately 1.25 miles south of Lostine on Lostine River Rd., just
upstream of Wynan's Trout Farm at the Lostine Dam.

River Mile : 7

USGS 1:100,000 Quad Ref.: Enterprise, OR

USGS 7.5 Quad Ref.: Losting, OR

Section: 22 Township: 1 S Range: 43 E

OWNERSHIP

Ownea Name Private, Unknown

Contact Name: Brad Smith, ODF&W, Enterprise Digtrict Office

Contact Phone: (503) 426-3279

Zoning: Undetermined

Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS

Proximity to road : This siteisfor adult capture facility. The existing dam and diversion is
very old, but constructed to allow adult fish passage. Immediately
upstream, the river is natrower. The best location for a capture facility
would require obtaining private land across from paved road. Access
would be by private drive and wood bridge.

Proximity to power and type: Adjacent.

Size (acres): Land is a very large pasture, >10 acres.

General topography: Very limited level areaavailable on east side. West side has narrow
river bottom and flood plain with large pasture.

General soil type: Alluvia deposits.

Erosion potential: Low

Flood potential and history: Moderate

Upstream land use: Farming and ranching.

Water rights: Undetermined, irrigation diversion at dam.

WATER SUPPLY
Gravity supply evaluation: Possible using adiversion weir.

Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat: High bedload movement.

Anadromous fish: St&head and Chinook.

Upland habitat type: Riparian vegetation along river. Upland area pasture
Wetlands: None iden tified beyond riparian zone

Permitting Considerations. Water rights.
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RIVER BASIN: Lostine River

SITE NUMBER: GR24

SITE NAME: Cross-Valley Diversion (Clear Water Ditch)Jerry Mc Clear Ranch)

SITE LOCATION:

County : Wallowa

Road Access Directions: East on gravel road off Hwy 82, approximately 3 miles north of
Lostine at the McClear Ranch.

River Mile : 3

USGS 1:100,000 Quad Ref.: Enterprise, Ore.

USGS 7.5 Quad Ref.: Evans, Ore.

Section: 32.33 Township: 1 N Range: 43 E

OWNERSHIP

Owner Name: Jerry McClear

Contact Name: Brad Smith, ODF&W, Enterprise District Office

Contact Phone (503) 426-3279

Zoning: Undetermined

Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS

Proximity to road : Estimated at 1/2 mile upstream of ranch building. No vehicle access.
Aroad would have to be constructed, which would encroach on field.

Proximity to power and type: Estimated at 1/2 mile from ranch.

Size (acres): Very little on river. May he enough for small temporary adult holding,
if site used for adult capture.

General topography: Limited level area available. River bottom and flood plain..

General soil type Alluvia deposits.

Erosion potential: High

Flood potential ‘and history: High

Upstream land use: Farming and ranching.

Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Possibleusing adiversion weir.

Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat: Highbedload movement.

Anadromous fish: Steelhead and Chino&. .

Upland habitat type: Mature cottonwoods and riparian vegetation aong river. Upland area is
farmed land.

Wetlands: River bottom riparian zone.

Permitting Considerations. Water rights
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RIVER BASIN: Grande Ronde, Catherine Creek

SITE NUMBER: GR25

SITE NAME: Catherine Creek at Davis Dam

SITE LOCATION:

County : Union

Road Access Directions. Between LaGrande and Union near site of former hot springs resort
River Mile : .

USGS 1:100,000 Quad Ref.: Enterprise, OR

USGS 7.5 Quad Ref.:

Section: Township: Range:
OWNERSHIP

Owner Name: Private

Contact Name: Duane West, ODF&W, LaGrande Didtrict Office
Contact Phone (503) %3-2138

Zoning: Undetermined

Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS

Proximity to road : Estimated at 1/2 mile along gravel road off paved road
Proximity to power and type: Estimated at 1/2 mile from ranch.

Size (acres): >5 acres

General topography: River bottom and flood plain. Level pastures above river
General soil type: Alluvia deposits.

Erosion potential: High

Flood potential and history: High

Upstream land use: Farming and ranching.

Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Possible using existing diversion weir.

Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat: Minimal riparian cover.

Anadromous fish: Steelhead and Chinook.

Upland habitat type: Some mature cottonwoods and riparian vegetation along river. Upland
area isfanned land

Wetlands: River bottom riparian zone.

Permitting Considerations. Water rights
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RIVER BASIN
SITE NUMBER
SITE NAME

SITE LOCATION
County
Road Access Directions

River Mile

USGS 1:100,000 Quad Ref.
USGS 7.5 Quad Ref.
Section 29, 31

OWNERSHIP

Owner Name

Contact Name
Contact Phone
Zoning

Land Use /Jurisdiction

GrandeRonde, Minam River
GR26
Minam River 1/4 to 1 mile above Wallowa Confluence

Wallowa
Highway 82 east from Elgin towards Enterprise. North on road next to
grocery store at Minam. Site is flat bench behind grocery store and
power substation on west side of Wallowa River. Most upriver siteis
approximately 1 mile south of Minam and reached by steep, dirt access
road on E side of highway.
Minam River RM 0.25t0 1

Enterprise, OR
Minam. OR
Township 2N Range 41E

ODF&W

Duane West, ODF&W, Enterprise District Office
426-3279

Undetermined

State Park/State of Oregon

GENERAL CHARACTERISTICS

Proximity to road
Proximity to power
Size (acres)

General topography
General soil type

Erosion potential

Flood potential and history
Upstream land use

Water rights

WATER SUPPLY
Gravity supply evaluation

Groundwater evaluation

Adjacent to improved gravel road

Power substation a S. end of site

Approx. 10

Flat bench approx. 10 feet above river

Alluvia

Moderate along river edge

Moderate

Generally undeveloped, railroad and highway paralel Wallowa River
Undetermined

Potential intake location near Minam Wallowa confluence at Highway
82 bridge. Low head; pump station on river closer to site may be more
practical.

Moderate potentia for development of groundwater in deep basalt

aquifer

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat
Anadromous fish

Upland habitat type
Wetlands

Permitting Considerations

Broad rocky stream with low gradient.

Yes

Forested steep slope

None identified beyond riparian zone.

Land use and zoning in Minam State Recreation Area.
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RIVER BASIN Grande Ronde, Wallowa River
SITE NUMBER GR27
SITE NAME Wallowa River 1/2 mile below Minam Confluence

SITE LOCATION

County Wallowa

Road Access Directions Highway 82 east from Elgin towards Enterprise. North on road next to
grocery store at Minam. Site is flat bench behind grocery store and
power substation on west side of Wallowa River.

River Mile Wallows River RM 9.5

USGS 1:100,000 Quad Ref. Enterprise, OR

USGS 7.5’ Quad Ref. Minam and Howard Butte, OR

Section 29 Township 2 N Range 41E
OWNERSHIP

Owner Name Oregon State Parks

Contact Name Brad Smith, ODF& W, Enterprise District Office
Contact Pbone 426-3279

Zoning Undetermined

Land Use /Jurisdiction State Park/State of Oregon

GENERAL CHARACTERISTICS

Proximity to road Adjacent to improved gravel road

Proximity to power Power substation at S. end of site

Size (acres) Approx. 10

General topography Flat bench approx. 10 feet above river

General soil type Alluvial

Erosion potea tial Moderate along river edge

Flood potential and bistory Moderate

Upstream land wuse Generally undeveloped, railroad and highway parallel Wallowa River
Water rigbts Undetermined

WATER SUPPLY
Gravity supply evaluation Potential intake location near Minam Wallowa confluence at Highway
82b|jidge. Low head; pump station on river closer to site may be more

practical.
Groundwater evaluation Moderate potential for development of groundwater in deep basalt
aquifer

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat Broad rocky stream with low gradient.

Aaadromous fish Yes
Upland babitat type Forested steep slope
Wetlands None identified beyond riparian zone.

Permitting Considerations Land use and zoning in Minam State Recreation Area.
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RIVER BASIN: Grande Ronde, Wenaha River

SITE NUMBER: GR28

SITE NAME: Wenaha River 1/4 mile above Troy
SITE LOCATION:

County : Wallowa

Road Access Directions: At Troy, OR. Cross Wenaha River at mouth heading south out of

Troy. West along gravel road adjacent to Wensaha River to large flat
arca approximately 1/2 mile outside town.

River Mile : 45.25

USGS 1:100,000 Quad Ref.: Enterprise, Ore

USGS 7.5’ Quad Ref.: Troy, OR

Section: 45 Towasbip: SN Range: 43E
OWNERSHIP

Owner Name: ODF&W

Contact Name: Brad Smith, ODF& W, Enterprise District Office
Contact Phone: (503) 426-3219

Zoning: i

Undesermined
Land Use /Jurisdiction: Wild and Scenic River/USFS jurisdiction
GENERAL CHARACTERISTICS

Proximity to road : Adjacent gravel road.

Proximity to power and type: None at site. Available in town.

Size (acres): 5 (approx.)

General topography: Generally

General soil type: Alluvial

Erosiom potential: Moderate

Flood potential and history: Moderate during high flow periods.

Upstream land use: Grazing, National Forest land, Wenaha State Wildlife Arca
Water rights: Undetermined

WATER SUPPLY
Gravity supply ® valoatloa: Good
Groundwater cvaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: River has moderate bedload movement

Anadromous fish: Yes
Upland hkabitat type: Stcep grass covered slopes
Wetlands: None identified beyond riparian 20one

Permitting Considerations: Wild and Scenic River restrictions
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RIVER BASIN Imnaha

SITE NUMBER 11

SITE NAME Indian Crossing

SITE LOCATION

County Wallowa

Road Access Directions SE. from Enterprise towards Imnaha, S on Forest Service Road 39

towards State Hwy. 86 and Halfway shortly after entering Little Sheep
Creek drainage. Continue on FS 39 over pass and down Gumboot
Creek drainage to Imnaha River. Follow road along Imnaha River
upstream bearing west a Ollokot Campground onto dirt road.
Continue along Imnaha River approximately 9 milesto Indian
Crossing Campground. Site on west Side of river across bridge.

River Mile RM 57

USGS 1:100,000 Quad Ref. Enterprise, OR and Riggins, ID-OR

USGS 7.5 Quad R€f. Deadman Pt., OR

Section unmapped Township 58 Range 47E
OWNERSHIP

Owner Name U.S. Forest Service

Contact Name Brad Smith, ODF&W, Enterprise District Office

Contact Phone (503) 426-3279

Zoning Undetermined

Land Use /Jurisdiction Wild and Scenic River and Hells Canyon National Recreation

Area/USFS jurisdiction
GENERAL CHARACTERISTICS

Proximity to road 9 miles from all weather road. Not maintained during winter
Proximity to power

Size (acres) 2-3 acres in flats along river

General topography flat to rolling with rock outcrops

General soil type Alluvid

Erosion potential Low

Flood potential and history Low

Upstream land use Eagle Cap Wilderness Area

Water rights Undetermined

WATER SUPPLY
Gravity supply evaluation  Good potential at site below bridge on W side of river
Groundwater evaluation N/A

ENVIRONMENTAL CHARACTERISTICS/ICONSTRAINTS

Adjacent stream habitat Moderate gradient. Boulder, riffle, pool complexes

Anadromous fish Yes

Upland habitat type Forested steep dope

Wetlands None observed outside riparian zone

Permitting Considerations Wild and Scenic River restrictions, National Recreation Area
redtrictions
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RIVER BASIN: Imnaha
SITE NUMBER: 12
SITE NAME: Gumboot Creek (Fish Weir)

SITE LOCATION:

County : Wallowa

Road Access Directions: South of Town of Imnaha on Upper Imnaha Road, USFS Rd #3955 in
Hells Canyon National Recreation Area, Wallowa National Forest.On
Imnaha R. immediately downstream of Gumboot Ck. At existing
Gumboot Ck. LSRCP Imnaha Satellite facility (Fish Weir).

River Mile : 47

USGS 1:100,000 Quad Ref.: Grangeville, ID

USGS 7.5 Quad Ref.: Puderbaugh Ridge, Ore.

Section: 30 Township: T4S Range: R48 E

OWNERSHIP

Owner Name: ODF&W

Contact Name: Brad Smith, ODF&W, Enterprise District Office.

Contact Phone: (503) 426-3279

Zoning: Unknown

Land Use /Jurisdiction: Existing Facility/ U.S. Forest Service -Nat. Rec. Area

GENERAL CHARACTERISTICS

Proximity to road : Adjacent to ah-weather gravel road.

Proximity to power and type: 3-Phase adjacent to site.

Size (acres): Some space available for expansion of existing acclimation facility or
other small facility.

General topography: Level

General soil type: Alluvia deposits.

Erosion potential: Low

Flood potential and history: Low

Upstream land use: National Forest, Hells Canyon National Recreation Area

Water rights: Unknown

WATER SUPPLY

Gravity supply evaluation: Existing gravity intake for existing acclimation facility which isin use
March and April. Some minor icing problems, but facility has only
been in use for two seasons.  Acclimation pond sized at 250K smolts at

15/1b.
Groundwater evaluation: Unknown at this time.
ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Moderate to high bedload movement.
Anadromous fish: Steethead and Spring Chinook.
Upland habitat type: Forested.
Wetlands: No identified wetlands on site.

Permitting Considerations. Water rights, Restrictions within NRA and Wild and Scenic Rivers Act
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RIVER BASIN: Imnaha
SITE NUMBER: 13
SITE NAME: Imnaha/ Confluence of Grouse Ck.

SITE LOCATION:

County : Wallowa

Road Access Directions: 16 miles south of Town of Imnaha on Upper Imnaha Road. USFS Rd
#3955. On Imnaha R. at confluence of Grouse Ck.

River Mile : 35

USGS 1:100,000 Quad Ref.: Grangeville, ID

USGS 7.5 Quad Ref.: Jaynes Ridge, OR

Section: 16/21 Township: T3S Range: R48E
OWNERSHIP

Owner Name: Private

Contact Name: Brad SmithODF&W

Contact Phone: (503) 426-3279

Zoning: Undetermined

Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS

Proximity to road : Adjacent to ah-weather gravel road.
Proximity to power and type: 3-Phase adjacent to sites.
Size (acres): Very limited area at Site.

General topography: Moderate sopes.

General soil type: Aluvial deposits.

Erosion potential: Low

Flood potential and history: Low

Upstream land use: Grazing

Water rights: Unknown

WATER SUPPLY
Gravity supply evaluation: Site well above river.

Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/ICONSTRAINTS

Adjacent stream habitat: Moderate to high bedload movement.
Anadromous fish: Steelhead and Spring Chinook.

Upland habitat type: Pasture and forest.

Wetlands: No identified wetlands on site beyon riparian zone.

Permitting Considerations. Water rights

D-64



1
o
'

- S

YHYN

i

—_—

—

o

- . -

NHAPZ|

ioug-i2s
2307

v

Grouse Creek-Imnaha confluence

N - c o o
SN N ; [Salll oy S s o ST Ty Q.-: - IR
; -y LA b - [y ,\ — N o \m N
AN S N TR
\ . VAN T AVARN | m_ Lo B T
,,/ //\\ . N ! ¥ *— % “. - /..TJJ et \\;
/ \\ /\ / \ \ . _ . b . ! ) ov M x v
, ARV n o { o
i / s / . \ ’ ¥ Flba / / . -
| ' . N / / \ \ r\ / _ A f \ \VA t ' . /:.,, i »
WG Pl < o IR ) I k { ﬂ« B € a -
. _., 1 i 3 /\ ,.\\Ai : c I . .‘_ B \ N‘ S
ST N Tk 8 - \ e \A
, m | R NS - \ “ ,M g .W <0
TR o e A ~ o
/;,,_,_7 h “ T : L A

D-65



RIVER BASIN
SITE NUMBER
SITE NAME

SITE LOCATION
County
Road Access Directions

River Mile

USGS 1:100,000 Quad Ref.
USGS 7.5 Quad Ref:
Section unmapped

OWNERSHIP

Owner Name

Contact Name
Contact Phone
Zoning

Land Use /Jurisdiction

Imnaha
14
Big Sheep-Lick Creek Confluence

Wallowa Co.
SE. from Enterprise towards Imnaha. S on Forest Service Road 39
towards State Hwy. 86 and Halfway shortly after entering Little Sheep
Creek drainage. Continue up to Big Sheep Creek and bear NE on FS
road 140 down Big Sheep Creek drainage. Approximately 2 milesto
site area a confluence of Big Sheep Creek and Lick Creek.
Approximate RM 32-33 on Big Sheep Creek

Enterprise, OR
Lick Creek, OR
Township 48 Range 46E

U.S. Forest Service, Wallowa Nat'|. Forest
Brad Smith ODF&W

(503) 426-3279

Undetermined

Undetermined

GENERAL CHARACTERISTICS

Proximity to road

Proximity to power
Size (acres)
General topography
General soil type
Erosion potential

Flood potential and history
Upstream land use
Water rights

WATER SUPPLY
Gravity supply evaluation
Groundwater evaluation

Approximately 2 miles from all-weather road. Winter snow access
difficulty

No power in vicinity

5- 10 acres over broad area

Flat to gently doping

Alluvia

Moderate, recent burned area on upper drainage of Big Sheep Creek
continuing down closeto site area.

Low

National Forest (Big Sheep), Nat. Rec. Area (Lick Creek).
Undetermined

Good potential a a number of locations
N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat
Anadromous fish
Upland habitat type
Wetlands

Permitting Considerations

Pool, Riffle complexes

Yes

Forested steep slope, fire damge

Much of the site area appears to contain wetland vegetations.
Development would require delineation of these aress.
Wetlands
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RIVER BASIN: Imnaha

SITE NAME: 15

SITE NAME: Big Sheep Creek - Imnaha Confluence

SITE LOCATION:

County : Wallowa

Road Access Directions: On Imnaha R. immediately upstream of the Town of Imnaha, in the

area adjacent the confluence of Big Sheep Creek. Two possible sites.
Site 1 on west bank of Imnaha R. immediately upstream of Big Sheep
Ck. Site 2 on the east bank, directly across from Big Sheep Ck.Both
sites on paved road, immediately upstream of the Town of Imnaha.

River Mile : 19

USGS 1:100,000 Quad Ref.: Grangeville, ID

USGS 7.5 Quad Ref.: Imnaha, OR

Section: 16/21 Township: T1N Range: R48 E
OWNERSHIP

Owner Name: Private/lUnknown

Contact Name: Brad Smith ODF&W, Enterprise District Office
Contact Phone: (503) 426-3279

Zoning: Undetermined

Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS

Proximity to road : Both sites immediately adjacent to paved road.
Proximity to power and type: 3-Phase adjacent to sites.

Size (acres): 3 plus

General topography: Both sites with moderate sopes.

General soil type Alluvia deposits.

Erosion potential: Low

Flood potential and history: Low

Upstream land use: Stock yard at site 1 and hav field/cattle grazing on site 2.
Water rights: Unknown

WATER SUPPLY

Gravity supply evaluation: Good gravity or pumped supply potential.

Groundwater evaluation: Low to moderate potential for > 500 gpm wells based upon geology
and local well logs. Igneous and metamorphic aquifers. Town water
supplied from spring located in the area.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat: Moderate to high bedload movement.
Anadromous fish: Steelhead and Spring Chinook.
Upland habitat type: Pasture and stock yard.

Wetlands: No identified wetlands on site.

Permitting Considerations: Water rightsif well or spring supply used.
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RIVER BASIN: Imnaha
SITE NAME: 16
SITE NAME: Big Sheep/ Little Sheep Creek

SITE LOCATION:

County : Wallowa

Road Access Directions: Estimated 25 miles from Joseph on paved road from Joseph to Imnaha
Site in area near bridge over Big Sheep Creek, immediately below
confluence of Big and Little Sheep Creek. Two potential sites exist at
thislocation. They are seperated by the private gravel road which goes

up Big Sheep Creek.

River Mile : Imnaha R. 23.4 , Big Sheep Ck 3.2

USGS 1:100,000 Quad Ref.: Grangeville, 1D

USGS 7.5 Quad Ref.: Imnaha, Ore.

Section: il Township: TIN Range: R48E

OWNERSHIP

Owner Name: Private/ Unknown

Contact Name: Brad Smith ODF&W, Enterprise District Office

Contact Phone: (503) 426-3279

Zoning: Undetermined

Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS

Proximity to road : Adjacent to paved road, across wooden bridge would require rebuilding.

Proximity to power and type: 3-Phase adjacent to site

Size (acres): 2 - estimated 2 acre sites.

General topography: Site 1 islow land with riparian vegetation and potential wetland. Site
2 is upland with moderate side slope.

General soil type: Alluvial deposits

Erosion potential: Site 1 is moderate to high and Site 2 is extremely low.

Flood potential and history: Site 1 is moderate to high and Site 2 is extremely low.

Upstream land use: Forested with potential logging and grazing. Cattle and sheep grazing
along creek immediately above site.

Water rights: Unknown

WATER SUPPLY

Gravity supply evaluation: Site 1 has moderate potential but quantity may be limited. Site 2
would most likely require pumping and quantity may be limiting.

Groundwater evaluation: Low to moderate potential for > 500 gpm wells based upon geology
and local well logs. Igneous and metamorphic aquifers.

ENVIRONMENTAL CHARACTERISTICS/ICONSTRAINTS

Adjacent stream habitat: Small river gravels with moderate bedload movement.
Anadromous fish: Steelhead and Spring Chinook.

Upland habitat type: Grazing of sheep and cattle at and immediately above site.
Wetlands: Site 1 hasriparian vegetation including along and narrow strip of

cattailsrunning throughit.
Permitting Considerations: Water rights on both sites and wetland determination on Site 1.
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RIVER BASIN Imnaha
SITE NUMBER 17
SITE NAME Little Sheep Creek

SITE LOCATION

County Wallowa

Road Access Directions From Enterprisealong road to Imnaha down Little Sheep Creek
drainage. At existing LSRCP facility on Little Sheep Creek.

River Mile

USGS 1:100,000 Quad Ref. Enterprise, OR

USGS 7.5' Quad Ref. Clear Lake Ridge, OR

Section undetermined Township 18 Range 47E
OWNERSHIP

Owner Name ODF&W

Contact Name Brad Smith ODF&W, Enterprise Ditrict Office
Contact Phone (503) 426-3279

Zoning Undetermined

Land Use /Jurisdiction Existing Facility

GENERAL CHARACTERISTICS

Proximity to road Adjacent to paved road

Proximity to power Power at facility

Size (acres) aprox. 5

General topography Flat

General soil type Alluvia

Erosion potential Low, but large quantities of silt deposited upstream
Flood potential and history Low

Upstream land use Ranching

Water rights Undetermined

WATER SUPPLY
Gravity supply evaluation Existingintake

Groundwater evaluation N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat Pool and riffle, riparian vegetation limited
Anadromous fish Yes

Upland habitat type Steep, brushy dope

Wetlands None identified beyond riparian zone.

Permitting Considerations Water rights.
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RIVER BASIN: Imnaha

SITE NUMBER: 18

SITE NAME: Marr Ranch

SITE LOCATION:

County : Wallowa

Road Access Directions: Lower Imnaha Rd., which is paved, to private dirt lane along Fence Ck.

Siteis on the ranch. immediately adjacent to river. On Imnaha R.
immediately below confluence of Fence Ck. and extends along river to

Fall Ck.
River Mile : 14
USGS 1:100,000 Quad Ref.: Grangeville, 1D
USGS 7.5 Quad Ref.: Haas Hollow, OR
Section: Comer of 16,17,20,21 Township: T2N Range: R48E
OWNERSHIP
Owner Name: Gene Marr
Contact Name: Brad Smith ODF&W, Enterprise District Office
Contact Phone: (503) 426-3279
Zoning: Undetermined
Land Use /Jurisdiction: Undetermined
GENERAL CHARACTERISTICS
Proximity to road : Adjacent to paved road, down private dirt lane.
Proximity to power and type:3-Phase adjacent to site. Major power corridor through area.
Size (acres): 5 plus
General topography: Entire site level.
General soil type: Aluvia deposits

Erosion potential: Low

Flood potential and history: Siteisin flood plain. Gene Marr indicated that area was only
moderately inundated during extreme river flows and this was caused by
ice jams immediately above site. There was very minimal physical
evidence of eroding flow, ice scouring action or old river braid channels

on the site.
Upstream land use: Cattle grazing along river immediately above site.
Water rights: Unknown

WATER SUPPLY

Gravity supply evaluation: Good gravity or pumped supply potential.

Groundwater evaluation: Low potential for 500 gpm wells based upon geology. Some potential
from Fence and Fall Creeks.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat: Moderate to high bedload movement.

Anadromous fish: Steelhead and Spring Chinook.

Upland habitat type: Sparse mature cottonwoods and scrub willows on site. Very steep
canyon walls with springs immediately adjacent to site.

Wetlands: No identified wetlands on site.

Permitting Considerations: Water rights to springs and wetland impact if springs are used as water
supply will have to be determined.
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RIVER BASIN:
SITE NUMBER:
SITE NAME:

SITE LOCATION:

County :
Road Access Directions;

River Mile :

Imnaha
19
Horse Cregk

Wallowa

North of Town of Imnaha on Lower Imnaha Road which continues as
the Dug Bar Rd. at Fence Ck. Dug Bar Rd. is gravel/dirt, narrow, steep
grades, switch backs and sharp comers. Siteis on ImnahaR. in the
area near the bridge which crosses the Imnaha R. immediately down
stream of Horse Creek.

9.6

USGS 1:100,000 Quad Ref.: Grangeville. ID

USGS 7.5 Quad Ref.:
Section: 35

OWNERSHIP
Owner Name:

Contact Name:
Contact Phone:
Zoning:

Land Use /Jurisdictio:

Haas Hollow, OR

Township: R48E

T3N Range:

USFS Wallowa National Forest, Hells Canyon National Recreation
Area.

Brad Smith ODF&W, Enterprise District Office

(503) 426-3279

Undetermined

Undetermined

GENERAL CHARACTERISTICS

Proximity to road :

Proximity to power and type:

Size (acres):
General topography:
General soil type
Erosion potential:

Adjacent to dirt road.
Main power corridor 1/3 mile west and approximately 600 feet
in elevation above site.
3-4 acres.
Limited level area available.
Alluvia deposits.

LOW

Flood potential and history: Low

Upstream land use:
Water rights:

WATER SUPPLY
Gravity supply evaluation:

Groundwater evaluation:

National Forest, Hells Canyon National Recreation Area
Unknown

Possible, but due to limited low level site. most likely would require
pumped intake.

Low potential for > 500 gpm wells based upon geology. No loca well
log data. Igneous and metamorphic aquifers.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat:
Anadromous fish:
Upland habitat type:

Wetlands:
Permitting Considerations:

Moderateto high bedload movement.

Steelhead and Chinook.

Grassland and sagebrush with willows and cottonwoods along river
channel.

No identified wetlands on site.

Water rights and National Recreation Area, scenic consideration for
building of any structures.
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RIVER BASIN: Imnaha

SITE NUMBER: 1o

SITE NAME: Wayne Marks Property

SITE LOCATION:

County : Wallowa

Road Access Directions: Imnaha River Rd. upstream from town of Imhaha approximately 4.8

miles to barbed-wire gate in fence leading to bridge across Imnaha.
Cross bridge and follow tracks through fenced pastures and about 4 to 6
gates. Siteislocated at final gate at top end of large meadow across
river from house and corrals. Marks home is across river a downstream
end of site. Siteis on west side of river opposite road, across from and
betweeen mouths of Dunlap and Thorn Creeks (on E. side of river).

River Mile : 24.25

USGS 1:100,000 Quad Ref.: Grangeville, ID

USGS 7.5 Quad Ref.: Sheep Creek Divide, OR

Section: undesignated Township: T1S Range: R48E
OWNERSHIP

Owner Name: Wayne Marks

Contact Name: Brad Smith ODF&W, Enterprise Digtrict Office

Contact Phone (503) 426-3279

Zoning: Undetermined

Land Use /Jurisdiction: Hells Canyon NRA/US Forest Service

GENERAL CHARACTERISTICS

Proximity to road : Approximately 0.5 miles through fields from al weather gravel road.
Proximity to power and type: 3-Phase adjacent to Site across Imnaha River.

Size (acres): 5 plus

General topography: Flat, doping gradualy downstream and to river.

General soil type Alluvia deposits

Erosion potential: Low

Flood potential and history: Upstream end of site may be prone to flooding.

Upstream land use: Cattle grazing along river immediately above site.

Water rights: owner has old diversion ditch on site, unused for a number of years.

WATER SUPPLY
Gravity supply evaluation: Good gravity supply potential, approx. 10-12' drop across Site
Groundwater evaluation: Potential for 500 gpm wells in deep basalt based upon geology.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat: Moderate to high bedload movement
Anadromous fish: Steelhead and Spring Chinook.
Upland habitat type: Steep dope, rocky and brushy
Wetlands: No identified wetlands on site.

Permitting Considerations: Wild and Scenic River Act limits on development type and structures
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RIVER BASIN Walla Walla

SITE NUMBER wWWw1

SITE NAME NE 8th Street Bridge

SITE LOCATION

County Umatilla

Road Access Directions Take NE 8th Street east out of Milton-Freewater to crossing of Walla

Walla River. Existing ladder on NW side of river at NE 8th St. bridge.

River Mile

USGS 1:100,000 Quad Ref. Pendleton

USGS 7.5 Quad Ref. Milton-Freewater

Section l Township 5N Range 3SE
. OWNERSHIP

Owner Name Undetermined

Contact Name Don Sampson, CTUIR

Contact Phone (503) 2764 109

Zoning undetermined

Land Use /Jurisdiction undetermined, within City Limits

GENERAL CHARACTERISTICS

Proximity to road Adjacent to paved road

Proximity to power 3-phase power along NE 8th

Size (acres) cl acre

General topography fiat, channeled river bank with rip-rap

General soil type aluviad

Erosion potential appears to be low

Flood potential and history undetermined

Upstream land use urban

Water rights undetermined, ladder just downstream of irrigation diversion

WATER SUPPLY

Gravity supply evaluation n/a

Groundwater evaluation n/a

ENVIRONMENTAL CHARACTERISTICS/ICONSTRAINTS

Adjacent stream habitat channelized stream with wide bed, meandering channel
Anadromous fish Steethead

Upland habitat type urban, developed

Wetlands riparian zone, other types not determined

Permitting Considerations Water rights
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RIVER BASIN Walla Walla

SITE NUMBER wWw2

SITE NAME 9th and Walnut (9th Ave. Bridge)

SITE LOCATION

County Umatilla

Road Access Directions On east side of Milton-Freewater just off state highway at intersection

of 9th Ave. and Walnut St. Existing smolt/kelt trap located just
downstream of the 9th Ave. Bridge on west side of river.

River Mile

USGS 1:100,000 Quad Ref. Pendleton

USGS 7.5 Quad Ref. Milton-Freewater

Section 12 Township 5N Range 35E
OWNERSHIP

Owner Name Undetermined

Contact Name Don Sampson, CTUIR

Contact Phone (503) 2764 109

Zoning undetermined

Land Use /Jurisdiction undetermined

GENERAL CHARACTERISTICS

Proximity to road adjacent to paved road

Proximity to power 3-phase power along road

Size (acres) <lacre

General topography Flat, near head end of irrigation diversion
General soil type dluvia

Erosion potential low

Flood potential and history low

Upstream land use urban, developed

Water rights al water toirrigation at site

WATER SUPPLY
Gravity supply evaluation n/a
Groundwater evaluation n/a

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat irrigation canal has woody brushy riparian habitat
Anadromous fish steelhead above site in mainstem, none below trap
Upland habitat type urban, developed

Wetlands riparian zone, other types not determined

Permitting Considerations undetermined
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RIVER BASIN
SITE NUMBER
SITE NAME

SITE LOCATION
County

Road Access Directions
River Mile

USGS 1:100,000 Quad Ref.
USGS 7.5 Quad Ref.
Section 10
OWNERSHIP

Owner Name

Contact Name

Contact Phone

Zoning

Land Use /Jurisdiction

Walla Walla
WWwW3
Harris Park No. 1

Umatilla

S. Fork Walla Walla Road at road mile 7.25, Harris County Park
Pendleton

Blalock Mountain

Township 4N Range 37E

Umatilla County Parks and Recreation
Gene Miller, Park Manager

(503) 9384237

undetermined

county park/Umatilla County

GENERAL CHARACTERISTICS

Proximity to road
Proximity to power

Size (acres)

General topography
General soil type

Erosion potential

Flood potential and history
Upstream land use

Water rights

WATER SUPPLY
Gravity supply evaluation

Groundwater evaluation

Paved road to near site, gravel to site

3-phase power to site

6 to 8 acres

Flat bench next to S. Fork

aluvid

low

appears low, history undetermined

BLM and USFS land, undeveloped, 1 gravel road
undetermined

Good potential location, reports of freezing solid in Dec.-Jan. period.
Temperature and flow information show suitable conditions for most
facility types. Need verification.

Potential, requires further investigation

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat
Anadromous fish

Upland habitat type
Wetlands

Permitting Considerations

riffles, pools

Steelhead at and above site

Forested and grassy steep-slopes

riparian zone cattails and rushes

Current land use as park may present permitting constraints.
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RIVER BASIN
SITE NUMBER
SITE NAME

SITE LOCATION
County
Road Access Directions

River Mile

USGS 1:100,000 Quad Ref.
USGS 7.5 Quad Réf.
Section 14,15
OWNERSHIP

Owner Name

Contact Name

Contact Phone

Zoning

Land Use /Jurisdiction

Walla Walla
WwW4
Harris Park No. 2

Umatilla

S. Fork Walla Walla Road to road end approx. 1 mile above Harris
park. 1/4 mile beyond barricade across footbridge, located on east bank
of river.

Pendleton
Blalock Mountain
Township 4N Range 37E

BLM

Don Sampson, CTUIR or Jim Phelps, ODF&W
(503) 276-4109 or (503) 276-2344

undetermined

public land under BLM jurisdiction

GENERAL CHARACTERISTICS

Proximity to road

Proximity to power

Size (acres)

General topography
General soil type

Erosion potential

Flood potential and history
Upstream land use

Water rights

WATER SUPPLY

Gravity supply evaluation

Groundwater evaluation

adjacent to gravel road, approx. 1/4 mile beyond end of vehicle access at
barricade

3-phase power 1.5 miles away at Harris Park

approx. 2 acres

flat bench between toad and river

aluviad

low

appears low, history undetermined

BLM and USFS land

undetermined

good potential, would require pipeline river crossing or anchoring to
rock wall on upstream end of site.
need to investigate

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat
Anadromous fish

Upland habitat type
Wetlands

Permitting Considerations

riffles, pools

steelhead at and above site
forested and grassy steep slopes
riparian zone cattails and rushes
undetermined
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RIVER BASIN
SITE NUMBER
SITE NAME

SITE LOCATION
County
Road Access Directions

River Mile

USGS 1:100,000 Quad Ref.
USGS 7.5 Quad Ref.
Section 14
OWNERSHIP

Owner Name

Contact Name

Contact Phone

Zoning

Land Use /Jurisdiction

Walla Walla
WW5
S. Fork - Elbow Creek confluence

Umatilla

S. Fork Walla Walla Road to road end approx. 1 mile above Harris
park. 1/2 mile beyond barricade across footbridge, located at Elbow
Creek and South Fork confluence.

Pendleton
Blalock Mountain
Township 4N Range 37E

BLM

Don Sampson, CTUIR or Jim Phelps, ODF&W
(503) 276-4109 or (503) 276-2344

undetermined

undeveloped public land under BLM jurisdiction

GENERAL CHARACTERISTICS

Proximity to road

Proximity to power
Size (acres)
General topography
General soil type
Erosion potential

adjacent to gravel road but approximately 0.5 miles beyond road end at
barricade.

approximately 1.75 miles away at Harris Park

2 to 4 acres

mostly flat

aluviad

low

Flood potential and history appears to be low, history unknown

Upstream land use
Water rights

WATER SUPPLY
Gravity supply evaluation
Groundwater evaluation

undevel oped wilderness
undetermined

good potential
potential as gravity backup

ENVIRONMENTAL CHARACTERISTICSCONSTRAINTS

Adjacent stream habitat
Anadromous fish

Upland habitat type
Wetlands

Permitting Considerations

riffles, pools

steelhead at and above site
forested and grassy steep dope
riparian zone cattails and rushes.
undetermined
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RIVER BASIN
SITE NUMBER
SITE NAME

SITE LOCATION
County
Road Access Directions

River Mile
USGS 1:100,000 Quad Ref.

USGS 7.5 Quad Ref.
Section 9
OWNERSHIP

Owner Name

Contact Name
Contact Phone
Zoning

Land Use /Jurisdiction

Walla Walla
WW6
Russall Walker

Umatilla

S. Fork Road to approximately mile 6 to 7.25. Flat land aong river
below Harris Park

Pendleton
Blalock Mountain
Township 4N Range 37E

Russall Wlaker

Don Sampson, CTUIR or Jim Phelps, ODF&W
(503) 276-4109 or (503) 276-2344

undetermined

undetermined

GENERAL CHARACTERISTICS

Proximity to road
Proximity to power
Size (acres)
General topography
General soil type
Erosion potential

access off paved S. Fork Road
3-phase power available

> 10 acres

flat, river-bottom

aluvid

low

Flood potential and history low

Upstream land use
Water rights

WATER SUPPLY
Gravity supply evaluation
Groundwater evaluation

County park and undeveloped roadless
undetermined

Good potential
Moderate shallow zone potential, Low deep zone potential

ENVIRONMENTAL CHARACTERISTICS/ICONSTRAINTS

Adjacent stream habitat
Anadromous fish
Upland habitat type
Wetlands

Permitting Considerations

Moderate gradient, pool and riffle

steelhead at and above this area

flat, river bottom pasture land and forested slopes

None identified, some seeps in pasture area that may contain wetland
vegetation

Water rights
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RIVER BASIN Walla Walla
SITE NUMBER WW7
SITE NAME Wolf Fork confluence with Touchet River

SITE LOCATION

County ColumbiaCO., WA

Road Access Directions Wolf Fork Road to SW 5.6 miles outside Dayton, WA (Follow signs
to ski area from Dayton). Cross Touchet River going west and park at
gravel turnout. Wolf Fork Road is off S 4th Street which is off Main

St
River Mile Touchet River RM 59 (approx.)
USGS 1:100,000 Quad Ref.
USGS 7.5 Quad Ref. Dayton, WA
Section 1 Township 9N Range 39E
OWNERSHIP
Owner Name private, unknown
Contact Name Don Sampson, CTUIR
Contact Phone (503) 2764 109
Zoning undetermined
Land Use /Jurisdiction agriculture
GENERAL CHARACTERISTICS
Proximity to road paved road to within1/4 ile of confluence
Proximity to power 3-phase power along road.
Size (acres) undetermined, probably 14 developable acres
General topography flat to gently rolling
General soil type aluvial
Erosion potential undetermined
Flood potential and history undetermined
Upstream land use catle grazing, agriculture
Water rights undetermined

WATER SUPPLY
Gravity supply evaluation  appears poor, pumping may be required with any holding facility
Groundwater evaluation N/A

ENVIRONMENTAL CHARACTERISTICSCONSTRAINTS

Adjacent stream habitat small 10-1 5" wideriffle, low gradient

Anadromous fish possibly steelhead

Upland habitat type mixed coniferous, deciduous grasdand. Steep dope away from
confluence

Wetlands riparian zone wetlands, others undetermined

Permitting Considerations undetermined water rights and property ownership
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RIVER BASIN Walla Walla

SITE NUMBER wWw38

SITE NAME WDW Dayton Conditioning Pond

SITE LOCATION

County Columbia

Road Access Directions Turn off Main St. in Dayton on Cottonwood Road of west side of
Touchet River. Approx. 1 mile on Cottonwood Road to facility.

River Mile Touchet River RM 53.5 to 54 (approx.)

USGS 1:100,000 Quad Ref.

USGS 7.5 Quad Ref. Dayton, WA

Section 30 Township 10N Range 39E

OWNERSHIP

Owner Name Washington Department of Wildlife

Contact Name Don Sampson, CTUIR

Contact Phone (503) 2764109

Zoning undetermined

Land Use /Jurisdiction undetermined

GENERAL CHARACTERISTICS

Proximity to road road to all areas of facility

Proximity to power power to facility

Size (acres) asphalt pond approx. 1 acre

General topography flat

General soil type dluvid

Erosion potential low, west bank has armor rock on dike, east bank is flatter with dike.
Flood potential and history appears low, history undetermined

Upstream land use urban, some agriculture

Water rights undetermined

WATER SUPPLY
Gravity supply evaluation  existing low head intake about 1/4 mile upstream of pond

Groundwater evaluation undetermined

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat some deciduous trees and grasses in riparian zone
Anadromous fish steelhead

Upland habitat type brush and grass, some trees

Wetlands appears minimal outside riparian zone

Permitting Considerations undetermined
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RIVER BASIN Walla Walla

SITE NUMBER WW9

SITE NAME Railroad Bridge

SITE LOCATION

County Walla Walla, WA

Road Access Directions On dirt road near Zangar Jct. at mouth of Walla Walla River where
railroad bridge crosses river.

River Mile Walla Walla mainstem RM 8 (approx.)

USGS 1:100,000 Quad Ref.

USGS 7.5 Quad Ref. Zangar Jet.,, WA - OR

Section 20 Township 7N Range 32E

OWNERSHIP

Owner Name Private, undetermined

Contact Name Don Sampson, CTUIR

Contact Phone (503) 2764109

Zoning undetermined

Land Use /Jurisdiction undetermined

GENERAL CHARACTERISTICS

Proximity to road dirt road to site

Proximity to power power along railroad

Size (acres) approx. 5 acres

General topography flat

General soil type dluvial

Erosion potential low

Flood potential and history appears low, history undetermined

Upstream land use agriculture

Water rights undetermined

WATER SUPPLY _
Gravity supply evaluation low potential, river very low gradient

Groundwater evaluation N/A

ENVIRONMENTAL CHARACTERISTICS/ICONSTRAINTS

Adjacent stream habitat some deciduous trees and grasses in riparian zone
Anadromous fish Yes

Upland habitat type brush and grass, some trees

Wetlands appears minimal outside riparian zone

Permitting Considerations  undetermined
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RIVER BASIN
SITE NUMBER
SITE NAME

SITE LOCATION
County
Road Access Directions

River Mile

USGS 1:100,000 Quad Ref.
USGS 7.5 Quad Ref.
Section 5

OWNERSHIP

Owner Name

Contact Name
Contact Phone
Zoning

Land Use /Jurisdiction

Walla Walla
wWWw10
Pond a Forest Service Boundary

Columbia

On N. Fork Touchet River Road outside Dayton just below Lewis
Creek. National Forest Boundary sign near site.

undetermined

Eckler Mtn.,, WA
Township 8N Range 40E

U.S. Forest Service

Don Sampson, CTUIR

(503) 2764109

undetermined

undetermined/U.S. Forest Service

GENERAL CHARACTERISTICS

Proximity to road
Proximity to power
Size (acres)
General topography
General soil type
Erosion potential

adjacent to paved road
power nearby

pond approx. 1 acre
flat

dluvid

low

Flood potential and history appears low, history undetermined

Upstream land use
Water rights

WATER SUPPLY
Gravity supply evaluation

Groundwater evaluation

National Forest
undetermined

Existing pond elevated on bench above Touchet River. Supply line
from river would need to be brought in from upstream. Current supply
from smal drainages.

undetermined

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat
Anadromous fish
Upland habitat type
Wetlands

Permitting Considerations

Mixed pool, riffles, boulders

steelhead

forested steep dope :
Pond may have devel oped wetland vegetation over time. Delineation
survey would be required prior to development.

undetermined
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