- Yakima Fisheries Project

Final Environmental Impact Statement

RECEIVED
JAN 3 0 13%

OSTI

’
DOE/EIS-0169 m Flng\ In cooperation with: BONNEVILLE
January 1996 Washington Department of Fish & Wildlife and Yakama Indian Nation




. 'jf;




YAKIMA FIS_H»ERIES PROJECT .

FINAL
ENVIRONMENTAL IMPACT STATEMENT

Bonneville Power Administration
Washington Department of Fish and Wildlife

Yakama Indian Natioh

! DISCLAIMER
|
l

This report was prepared as an account of work sponsored by an agency of the United States ;
i Government. Neither the United States Government nor any agency thereof, nor any of their
: employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
| process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark, ~
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views ! :
and opinions of authors expressed herein do not necessarily state or reflect those of the .
United States Government or any agency thereof.
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This document represents the final environmental impact statement (EIS) for the Yakima

 YAKIMA FISHERIES PROJECT
. FINAL ENVIRONMENTAL IMPACT-STATEMENT
Reader’s Gu1de

Fisheries Project. Previous versions of this document were published in 1990
(environmental assessment or EA); in October 1992(Draft EIS), and May 1995 (Rev1sed
Draft EIS). Extensive public comments were made on the DEIS, and the document-
revised into the RDEIS. Further comments were made on the RDEIS leading to changes
and refinements in this Final EIS.

So that the reader who has followed this process may tracks the latest changes, the-
document has the followmg characteristics:

All new-language is shown in double-underscored type so that 1t_1m4_11>,‘,_m.s

- You will also see a vertical line in the margin, to help you find new material.

Nfaterial that has been deleted is not marked. (We could have shown deleted

. material with a strikethrough option, but it made the document very hard to read.)

The FEIS contains a complete listing of identified comments, together with
responses. Each comment is identified with a code number and by commenter.
There is 2 commeént index, so that you may find comments taken from your letter
in the text and read the response. (If you made comments but did not identify
yourself, these are listed as “Anonymous”.) In a number of cases, commenters’
observations have led to changes in the document itself (marked as noted above).

As with the RDEIS, an Index lists major topics in which you may be interested.
You may also consult the Table of Contents to help find sections in which you
have a particular interest.

If thls is your first opportunity to read an EIS, here are some tips for locatmg
mformatlon :

1. The purpose of an EIS is to d1sclose 1mpacts that a Federal action may have on

the environment and to designate what impacts might be significant. It also
proposes mitigation measures to try to reduce or eliminate those impacts.

2. Chapter 1 presents background on why the project is needed, what kinds of
decision will be made, and who will make them.

3. Chapter3 presents the affected envn'onment all the resources in the project
area that might be affected by the project actions.

4. Chapter 4 presents, in detail, a11 the 1mpacts that might occur, together with
* possible mitigation measures.

5. Chapter 2 descnbcs the alternatives (choices for actlon) and compares the im-

pacts of those alternatives. It is based on the detailed information in Chapter 4.

This is the heart of the EIS
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YAKIMA FISHERIES PROJECT
REVISED DRAFT ENVIRONMENTAL IMPACT STATEMENT
' (DOE/EIS-0169)

' Responsible Agency: U.S. Department of Energy, Bonneville Power Adminiskétion (BPA).

Title of Proposed Action: Yakima Fisheries Project

Cooperating Agencies; Washington Department of Fish and ‘Wildlife, Yakama Indian Nation

States Involved: Washington

Abstract: BPA proposes to fund several fishery-related activities in the Yakima River Basin. Thcse activities,
known as the Yakima Fisheries Project (YFP), would be jointly managed by the State of Washington and the Yakama
Indian Nation. The YFP is included in the Northwest Power Planning Council’s (Council’s) fish and wildlife
program. The Council selected the Yakima River system for attention because fisheries resources are severely
reduced from historical levels and because there is a significant potential for enhancement of these resources.

BPA'’s proposed action is to fund (1) information gathering on the implementation of supplementation techniques and
on feasibility of reintroducing coho salmon in an environment-where native populations have become extinct; (2)
research activitics based on continuous assessment; feedback and improvement of research design and activities
(“adaptive management”); and (3) the construction, operation, and maintenance of facilities for supplementing
populations of upper Yakima spring chinook salmon. Supplementation is a strategy for rcbuilding fish spawning runs
by releasing artificially propagated fish into natural streams to increase natural production.

The project has been considerably revised from the original proposal described in the first draft EIS. Examined in
addition to No Action (which would leave present anadromous fisheries resources unchanged in the Basin) are two

altematives for action: (1) supplementation of depressed natural populations of upper Yakima spring-chinook and (2)

that-same supplementation plus a study to determine the feasibility of re-establishing (via stock imported from
another basin) naturally, spawning population and a significant fall fishery for coho in the Yakima Basin. Alternative
2 has been identified as the preferred action. A central hatchery would be built for either alternative, as well as three
sites with six raceways each for acclimation and relcase of spring chinook smolts.

Major issues examined in the Revised Draft EIS include potential impacts of the project on genctic,and ecological
resources of existing fish populations, on water quality and quantity, on threatencd and endangered species listed
under the Endangered Species Act, and on the recreational fishery. Only minor differences in environmental

consequences were found between Altematives 1 and 2. Potentially high impacts on wild, native, and non-target fish-

populations under both alternatives would be mitigated through careful adherence to the adaptive management
process outlmed in the EIS. -

For additional information: ) _ - Request additional copies from and mail

Nancy Weintraub, Environmental Specialist * ) comments to: ”

Bonneville Power Administration o Bonneville Power Administration

P.O. Box 3621 - ECN ' - , Public Involvement Manager ==° =
Portland, OR 97208-3621 . P.O.Box 12999 .

(503) 230-5373 Portland, OR 97212

Additional copies of the EIS may also be obtained by calling BPA’s toll-free document reque;t line: 1-800-622-4520.
For information on DOE NEPA activities please contact: Carol M. Borgstrom, Director, Office of NEPA Oversight,
EH-25, U.S. Department of Energy, 1000 Independence Avenue, S.W., Washington, DC 20585, (800) 472-2756.
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1. P'URPOSE OF AND NEED FOR ACTION

1.1 Proposed Action

The Bonneville Power Administration (BPA) proposes to fund the Yakima Fisheries

Project (YFP) to undertake fishery research and mitigation activities in the Yakima River |
Basin. The State of Washington and the Yakama Indian Nation (YIN) would jointly

dlrect the project.

In cooperation with BPA, the project managers propose to construct, operate and
maintain anadromous! fish production facilities in order to conduct research activities
designed to increase knowledge of supplementation techmques These techniques would
be applied to rebuild naturally spawning anadromous fish stocks historically present in the
Yakima River Basin and, ultimately, to rebuild those throughout the Columbia River
Basin. - '

The protéction, mitigation, and enhancement of fish and wildlife resources of the
Columbia River and its tributaries is one of the goals of the Pacific Northwest Electric
Power Planning and Conservation Act of 1980 (Northwest Power Act). That Act requires
that the Northwest Power Planning Council (Council) develop both a program to protect
and rebuild Columbia Basin fish and wildlife resources (the Columbia River Basin Fish and
Wildlife Program; NPPC, 1994) and a 20-year plan for meeting the region’s electrical
energy needs (the Northwest Conservation and Electric Power Plan). The Act also .
requires that BPA fund protection, mitigation, and enhancement activities consistent with
the Council’s Fish and Wildlife Program, the Power Plan, and other purposes of the
Northwest Power Act. The Yakima-Klickitat Fisheries Project (YKEP) is one of the
projects included in the Fish and Wildlife Program; the YFP is the first phase of the YKFP.

~ Although the YFP may eventually involve the Suppiementatidn of all stocké of
anadromous fish known to have occurred in the Yakima Basin, at this time only two
action alternatives have been proposed, in add :

o Alternative 1 would supplement depressed naturally spawmng pogulatlon
of upper Yakima spring chinook;

o Alternative 2 would include all actions under Altemative 1;in addition, it -
would add a study to determine the feasibility of re—establlshlng a naturally
spawning population and a s1gn1ﬁcant fall ﬁshery for coho in the Yakima
Basin.

Coho are now virtually eliminated from the basin. Under Alternative 2, a feasibility study
would be conducted using smolts currently being imported from another basin under the

1 Words underscored at their first appearance in the text are defined in the Glossary.

Chapter 1/1 |



Columbia River Fish Management Plan (CRFMP)? The i’oliey Group for the Yakima
‘Fisheries Project has identified Alternative 2 as the preferred alternative. (See
Section 1.5 for background on defining the scope of the project.)

1.2 Need and Purposes

The project responds directly to a need for knowledge of viable means to rebuild and
maintain naturally spawning anadromous fish stocks. In proposing the YFP, BPA

" and the project managers seek knowledge about how resource managers can use the
strategy of supplementation in their efforts to protect_and mitigate for impacts on stocks
of anadromous fish in the Yakima River Basin. As described below, traditional methods

- . may be less viable than orlgmally thought

Conventional fish hatcherles tradmonally have produced large numbers of artificially
propagated fish to increase harvest opportunities and, in some cases, to bolster natural
production. However, important questlons regarding hatchery production have arisen in
three areas: '

e the survival of hatchery fish after releaée from the hatche‘ry,

.o thei 1mpacts of hatchery ﬁsh as they compete with wild populatlons and

o the effects of hatchery propagatlon on the long-term genetic fitness of fish
stocks.

The YFP is being designe'd/ (D) to provide resource managers with. knowledge regarding .
these issues and (2) to identify and apply improved methods for carrymg out hatchery
productlon and supplementation of natural production.

Supplementation aims to rebuild natural anadromousfish spawning runs by raising and
releasing artificially propagated fish into ndtural streams and by increasing natural

- production of both naturally and artificially produced fish. Its goal (as distinct from
conventional hatchery practices; see Table 1.1) is to increase the numbers of naturally
spawning fish, while maintaining the long-term genetic fitness of the fish population being
supplemented and keeping adverse genetic and ecological interactions with non-target

. species or stocks within acceptable limits. Its ultimate goal is to produce enough naturally
spawning fish with a high enough surv1val rate to be able to phase out artificial
propagatlon

z - Coho are currently being acclimated and released below Wapato Dam as part of the U.S. v.

Oregon Columbia River Fish Management Plan; see Section 1.4. This coho program'is intended
to provide harvest opportunities for the Yakama Indlan Nation and other fishers.
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Table 1.1 A Comparison of Current Hatchery Programs and Proposed
‘ Supplementatlon Facilities

SUPI?LEMEN’I“ATION . CONVENTIONAL HATCHERY
GOALS e Increase natural runs while e Increase fish numbers.
preserving genetic diversity of fish : :
stock.
e @Gather informationon e Mitigate fish losses.
supplementation techniques. -
| ¢ Develop and carry out research o Increase harvest opportunities.
activities. =
BROODSTOCK o  Use only naturally spawning fish - |e Useadult fish returning to hatchery.
- trapped near spawning areas.
EARLY REARING . Strucgure more closely resembles . 'Standa;d popds consist of a constant
natural environment. . or fixed environment. -
FEED ¢ Use of some standard feed plug livee | e Use of standard hatchery feed and
feed to encourage natural feeding methods.
instincts. )

’ .| « More raceways with fewer. ﬁsh e Established numbers and density of
HRAEDENE ’ (continual monitoring). ) fish in each. - ) ¥
REARING PONDS ¢ Few, to support acclimation. | « -Common, as needed for production. -
FISH RELEASE ‘| » Acclimate in ponds and allowed to | e Dropped directly _into streams.

leave on their own, : .
ADULT FISH. ¢ Return to natural spawning areas. - | o Return to hatchery via fish ladder.

Fishery agencies and Tribes thronghout the Pacific Northwest consider supplementation a
potentially important viable alternative to conventional hatchery methods for rebuilding
salmonid runs.

e The Council recognizes the value of scientifically supported supplementation
programs for the rehabilitation of weak wild and naturally spawning populations
(NPPC, 1994). .

¢ The National Marine Fisheries Serwce (NMF S), in its Proposed Recovery Plan for
Snake River Salmon (NMF S, 1995), proposes development of management
programs involving artificial propagation and supplementation to support recovery
of listed Snake River salmon. These programs would include specific numerical
goals and strategies for genetic- management, disease management, monitoring and
' evaluation, reintroduction and supplementation, and facilities management.

Chapter 1/3 |
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Despite this support, no adequately detailed understanding of optimal techniques exists for

all situations where supplementation may be applied. Furthermore, none of the existing
supplementation projects in the Columbia River Basin have adequate facilities for testing
the various rearing strategies being proposed for the YFP. (See Section 2.5.) The
uncertainties about the technique, as well as the importance of supplementation to
existing and potential future mitigation plans, make it imperative that

supplementation be thoroughly evaluated using a systematic, experlmental program.
The YFP would be designed to meet both the need for rngorous research and that for

responsiveness to changes as the project proceeds

A significant feature of supplementation under the YFP is the effort to maintain the long-
term genetic fitness of the salmonid populations. Some of the strategies that project

. managers would employ would be aimed at minimizing the potential for adverse genetic -
impacts. These would include, but not be limited to, the following: /

e identifying and separately culturing distinct stocks of fish and returning
them to their ancestral dralnage -

e _ assuring that returning first-generation. supplementatlon fish are not used
for broodstock; :

o adoptlng broodstock collectlon and natural escapement protocols to ensure
that both components are representative of the population and contain
“adequate numbers to ensure conservation of stock characteristics and long-
term fitness;

e ensuring that at leaét 50% of naturally spawned adults are allowed to
spawn naturally by managing the proportion of hatchery-spawned and-
naturally spawned adults allowed to spawn naturally;

e conserving the genetic d1versxty of the hatchery fish by using carefully
" planned and monitored mating strategies, and;

. creeti'nglr;earing conditions that more closely resemble natural conditions.

The project would include an extensive monitoring and evaluation program to measure
Yakima River Basin salmonid responsés to supplementation activities. Project managers
and researchers would follow an adaptive management policy (see Section 2.2), which
would allow goals and strategies to evolve as new information becomes available. At the
_ same time, the YFP. would proceed with the Council’s long-term goal of mitigating past
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impacts on the anadromous fishery in the Yakima River Basin to increase the abundance
of naturally reproducing salmonid stocks and to increase harvest opportumtles for Yakama
tribal members and other fishers. .

The following objectives shape the purposes of the YFP: -

1) To test the hypothesis that new supplementation techniques can be used in
- the Yakima River Basin to increase natural production and to improve
harvest opportunities, while maintaining the long-term genetic fitness of the
wild and native salmonid populations-and keeping adverse ecological
interactions within acceptable limits;

2) To provide knowledge about the use of supplementatlon, so that it may be
~ used to mitigate effects on anadromous ﬁshenes throughout the Columbia
River Basin;

3) To implement and be consistent with the Council's Fxsh and Wildlife
Program;-and

4) To implement the proj ect in a prudent and environmentally sound manner.

13 Backgro_und

The mitigation of imp_ﬁg_ts_gu_Yaldma River Basin fisheries resources is an important 7
feature of the Columbia River Basin Fish and Wildlife Program. The Council selected the
Yakima River system for supplementation for two reasons:

o fisheries resources are severely reduced from historic levels, and

o there is a significant potential for mﬁjgaﬁmﬂeﬁg@js_gn_tﬁese resources.

Historically, numbers of anadromous fish returning to the Yakima River were estimated to
have ranged from 600,000 to as many as 960,000 per year (BPA, 1990b). Current.
salmonid runs in the Yakima River have been reduced to fewer than 7,000 adults (about 1
percent of the historical run size). Declines in anadromous fish runs in the Yakima River
have been attributed to activities related to irrigation, mining, harvest, forestry, and
hydroelectric power generation. A comparison of historical and present returns to the
basin is shown in Table 1.2. - /

Similar declines in anadromous fish runs have occurred throughout the Columbia River
Basin. The Council considers the Yakima River system a promising location for miti- -
gation to compensate for losses from development and operation of hydroelectric projects
elsewhere in the Columbia Basin. The YFP would help-determine the role that -

* supplementation might play in increasing natural productlon of anadromous salmonids
throughout the Columbia Basin. g :
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‘Table 1.2 Estimates of Historical Anadromous Fish Runs in the
\ , Yakima River as Compared to Recent Run Size (5-year
average, 1989-1994). (Fast, per. comm., 1994)

Species/Race __Pre-1900 Run - | " Recent Average
Fall Chinook 132,000 . _ 1,200 .
Spring Chinook . 200,000 3,800
Summer Chinook 68,000 0
Coho . 110,000 240
Summer Steelhead -80,500 . . 1,100
Sockeye - 200,000 : 0

In 1982, the Council first encouraged BPA to "fund the design, construction, operation,
and maintenance of a hatchery to enhance the fishery for the Yakima3 Indian Nation as

- well as_all other harvesters." (NPPC, 1982). In 1984, the Council provided further
“direction by recommending development of a master plan for the YKFP. Supplementation
‘research was added to its stated fish productlon objectives. The proposed YKFP master
plan, reviewed by the Council in 1987, provided the conceptual framework for. the project,
including types of fish and numbers to be produced, facility descriptions, management
structure, schedule, and steps for evaluating the success of planned activities (F1sh
Management Consultants, 1987). :

Followmg Council review, preliminary design work studles were begun to collect

- additional information needed for project planning. In 1990, the Preliminary Design

Report (BPA, 1990b) was completed. Study results indicated that production facilities
could be built in the Yakima River Basin to supplement natural production, provide
harvest benefifs, and gain knowledge about supplementation techmques of benefit to the
entire reglon (BPA, 1990b). ' , -

1.4 Relatlonshlp to Other Yakima River Basin Flshery Mitigation l
Efforts

The YFP is part of a more comprehensive effort by the U.S. Bureau of Reclamation -

U SBR) U.S. Forest Service (USFS), BPA, the YIN, and the State of Washington to
mitigate effects on fishery-and water resources in the Yakima River Basin. The YFP
would test the assumption that supplementation could be used to increase natural
production of anadromous fish in the Yakima River Basin and improve harvest
opportunities, while maintaining long-term genetic fitness of anadromous fish.. The
benefits of supplementation include increased natural production (greater abundance) and
increased productivity (more surviving offspring per spawner). These benefits may
become self-sustaining after a period of supplementation.

3 - Previously acc;epted spelling for the Yakama Indian Nation.



However, supplementation would not eliminate the need to pursue other conservation and
mitigation measures planned for the Yakima River Basin. Sustained supplementation may |
eventually become unnecessary, but only if substantial improvements in habitat and in-river’
migration conditions were to reduce significantly the mortality of all salmonid stocks.

While these improvements are not proposed as part of the project addressed in this
environmental impact statement (EIS), there are other ongoing projects, described below,
and additional improvements may be proposed in the future. :

Earlier fishery and habitat mitigation efforts in the Yakima River Basin include |
Congressional legislation to authorize passage improvements (fish screening and adult
ladders) at numerous irrigation facilities. The USBR and BPA have prepared

Environmental Assessments (EAs) for these screening facilities (BPA, 1991) and have . l
completed construction for the first phase of these facilities. Phase II fish screening
activities are ongoing at this time. Other efforts, which include measures to enhance -
Yakima River Basin water resources, also are expected to benefit anadromous fish
production. In October 1994, Congress passed legislation (the Yakima River Basin Water
and Conservation Act, Public Law 103-434) to authorize water conservation activities,
including improvements to irrigation water delivery systems and a basin-wide water
conservation program. The USFS, as well as State and private entities, have also

conducted habitat improvement activities in the Basin. '

Some fishery mitigation activities are currently taking place in the Yakima River Basin
under the auspices of the CREMP. This fish conservation and management plan describes
. production and harvest - management actions that have been agreed to by all the partiesto

- the United States v Oregon treaty fishing rights case. The parties to the original lawsuit
and the CRFMP are the states of Oregon, Washington, and Idaho; the United States

L

. ’ Chapter 1/Z |




through representation by the NMFS and the U.S. Fish and Wildlife Service (USFWS);
the four Columbia River Treaty Tribes (YIN, Confederated Tribes of the Warm Springs
Indian Reservation, Umatilla, and Nez Perce tribes); and, to a limited extent, the Colville

~ and Shoshone-Bannock tribes. Commercial, recreational, and traditional tribal fisheries in
the mainstem Columbia River are managed under CRFMP provrslons The fish
production and harvest provisions of CRFMP are intended to assist in the rebuilding of
upper Columbia River chinook, sockeye, coho, and steelhead runs; while assuring an
equltable shanng of harvestable fish between treaty and non-treaty fisheries.

Current CRFMP- sponsored activities in the Yakima River basin include programs for both
fall chinook and coho salmon. The fall chinook program includes the annual production
and release into the Yakima of 1.7 million smolts from the Little White Salmon National
Hatchery. Between 1983 and 1994 the smolts were transported and released directly into
_the Yakima River. The YIN, with funds provided under the Mitchell Act program, has

developed acclimation facilities in the wcrmty of Prosser Dam for final reanng and release
of these fall chmook smolts. : : e teste : :

- Since 1987 gggq_thgm_ggggl_e_githe CRFN[P coho program, the Oregon Department of
Fish and Wildlife’s (ODFW) Cascade Hatchery (near Bonneville Dam) hgsp_gm_ds_dj_p_tg

700,000 early-run coho yearly for release into the Yakima River. This program is part of

a larger effort to redrstrlbute coho for release in upper Columbra tnbutanes rather than in

"1.5 Relationship to Other Docurnents, Including the Draft EIS

In conjunction with the Preliminary Design Report on the YFP, an EA was prepared on
the siting and construction of central, satellite and trapping facilities for supplementing
‘anadromous fish populations in the Yakima and Klickitat River Basins (BPA, 1990a). The
EA found that no significant env1ronmental impacts would result from this portion of the .
proposed action, and the U.S. Department of Energy (U SDOE) issued a Finding of No
Significant Impact (FONSI) in Apr11 1990. ‘

However, BPA identified the need for addltronal env1ronmenta1 documentatlon to cover
other aspects of the project, including operation of the planned production facilities and
potentral impacts from the siting and construction of acclimation facilities. Because -
various entities have subsequently expressed concern over-management practices planned
for the YFP, BPA concluded that an EIS was necessary to consider issues relating to
pI‘O]CCt management, genetic impacts, and species interactions.
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Accordingly, BPA prepared and then issued a Draft EIS (DEIS) for the YFP in October
1992. The public comment period for the DEIS closed in December 1992. Comments
were extensive. Many valid concerns were raised about the project, and several omissions
were identified in the analysis. After reviewing thiese comments, BPA concluded that
additional work and a revision in the scope of the project were needed to respond fully.

The Revised Draft EIS (RDEIS) presented, for public review and comment, a | ’
description of the revised YFP alternatives and additional information that was not ~
included in the YFP DEIS. The RDEIS and FEIS follow the same general format, and l
except where modified, includes the text of the.earlier document. (Consequently, a feader
of the FEIS and RDEIS need not refer to the DEIS to integrate the documents.) ‘ |

Below are listed the more significant changes to the document between the DEIS and
RDEIS. - )
] Changes to the alternatives in Chapter 2;
¢ Expansion of a cumulative impacts analysis for fisheries (see Section 4.1.2.2);

e A revised natural production modeling effort, resulting in a more sophisticated
description of species interactions, genetics and harvest i unpacts and expenmental
design and monitoring; and

e Additional discussion on project management and water rights impacts.

The alternatives addressed in this FEIS are summ;uized'as follows:

¢ Under Alternative 1, the project managers would conduct supplementa-
tion activities on upper Yakima spring chmook

¢ Under Alternative 2, project managers  would conduct both supplementa-
tion activities on upper Yakima spring chinook and a study to determine
. . the feasibility of re-establishing a naturally spawning population and a
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mgmﬁcant fall fishery for coho in the Yaklma Rlver Basin. This is the .
- preferred alternative. - .

‘¢ Under the ‘No Action Alternative, no supplementation or study activities
would be funded by BPA in the Yakima River Basin under these ausplces
and no facilities would be constructed. .

‘The RDEIS and FEIS address in detail those i issues relevant to these three alternatives. -

Note that if Alternative 1 or 2 were selected, the project managers and BPA would
continue to evaluate the possibility of supplementmg additional stocks in the Yakima River
Basin. Any proposals to initiate supplementation on any of the other stocks considered in
the original DEIS would be addressed in subsequent supplementation plans and
environmental documents. Development of detailed supplémentation plans for additional
stocks would rely heavily on the adaptive management process and other pI'O]eCt
management decision mechamsms described in Section 2.2.
Supplemental environmental analyses might also be required for other future activities,
such as changes in the program that might occur as a result of feedback from the adaptive
management process. (See Sections 2.2:2 and 2.2.3.) Uncertainties clearly exist as to the
impacts of certain supplementation activities planned for the project. In fact, thé adaptive
management philosophy for the project anticipates resolution of uncertainties unforeseen
at the inception. During an annual YFP planning process, a Science/Technical Advisory
Committe€ (STAC) would identify possible unforeseen changes to the currently proposed
* project activities.” Actions that would trigger impacts not addressed in the YFP EIS would
be deferred pending additional National Environmental Policy Act (NEPA) compliance
activities, such as supplemental analyses, supplemental documents, or emergency
- consultations with the President’s Council on Envir'onmental Quality, if necessary.

Several commenters on the DEIS suggested that a comprehenswe EIS should be prepared
on all of the salmonid productlon and mitigation efforts in the Columbia River Basin. In
fact, the USFWS, NMFS, and BPA are currently preparing a programmatic EIS, called
Interactions atchery and Naturally Spawning Salmon and Steelhead in the Columbia
River Basin, that will address the cumulative effects of the interaction between
anadromous fish produced under current fish hatchery programs and naturally spawning
salmon and steelhead in the Columbia River. The YFP will be evaluated along with all
other existing and proposed artificial propagation and supplementation facilities being
addressed in that programmatic EIS. The Draft Programmatic EIS is anticipated in eg_Ly
1996, The Interactions of Haiche and Naturally Spawning Salmon and Steelhead in
MMBML&&Q EIS will concentrate on cumulative impacts resulting from the
mixing of the wild and hatchery fish stocks in the migration corridor, while the YFP EIS

- _ addresses the sub-basin.impacts of the YFP. However, the YFP EEIS also includes a

cumulative impact analysis that considers the impacts of this project on the overall
Columbia River Basin fishery (see Section 4.1.2.2).
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‘The NMFS Proposed Recovery Plan for Snake Rlver Salmon and the Mar_c_h_lgﬁ NMES
" Biological Opinion on operation of the Federal Columbia River Power System in 1995 and
future years, are now available. These documents address protection and recovery
measures for the Snake River salmon stocks listed under the Endangered Species Act
(ESA). Their potential effects on the YFP will be addressed during ESA consultation with
NMES.mlhﬂaklmaﬂsheues_B:m&_(sse_SmgnAJ_J) '

1.6 Decisionsrto be Made

Preparation of this document is intended to fulfill the NEPA requirements for BPA. The
document also has been prepared for purposes of compliance by the Washington
Department of Fish and Wildlife (WDFW) with the Washington State Environmental

Policy Act (SEPA). Although neither law applies to YIN activities, the YIN have chosen }

to participate as a cooperating entity. The requirements of NEPA and SEPA are nearly
identical. The WDFW will be the lead agency for SEPA compliance for the project.

Bonneville Power Administration must decide: - "o )
e whether to fund the project as described and; if so,

o _whether to fund Alternative 1, which calls for supplementation of a single

chinook stock, or Alternative 2, which calls for supplementation of that

single stock and additionaliy for a feas1b111ty study for reintroduction of

coho. -
If BPA were to decide not to fund the project (the No Actlon Altematlve) the portion of :
the Councﬂ's Program that addresses the YFP would not be fulfilled. BPA would seek

) : ties, If BPA were to choose not to fund the

pI'O]CCt 1t would likely not be 1mplemented by any of the other entities, due to lack of
funding.

The factors that will be considered in making these ‘decisions are based on the purposes
defined for the project in Section 1.2. They are listed below.

s The ability of the alternative to:

-~ evaluate the effectiveness of sdpplementation techniques for
implementation throughout the Columbia River Basin;,

- increase natural production of anadromous fish in the Yakima River
Basin while maintaining the long-term genetic fitness of
anadromous fish in the Yaklma River Basm and improving harvest
opportumtles

. The alternative's con51stency with the Council's Fish and Wlldhfe Program

RN
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o The economic factors relative to the alternative; and

o' The environmental impacts of the alternative. .

1.7 Scoping and Public Involvement

A Notice of Intent (NOI) to prepare an EIS for the YFP was issued in January 1991.

. Scoping meetings were held in February 1991 in Yakima, Goldendale, Richland, Ellens-

‘burg, and Bellevue, Washington, as well as in Portland, Oregon. Over 200 people
attended, these meetings, and 95 comment letters were received from the general public.
Public comments were considered and used to determine the scope of the EIS.

1Y

vThe following issues were identified during the scoping process:

Genetic risks to existing wild fish populations both in‘and outside the Yakima

" River Basin (discussed in Sections 4.1,2.1 and 4.1.2.2).

Potential negative impacts on the resident trout fishery above Roza Dam--
. competition for food and space, genetic risk, disease transfer, and increase in

number of salmon and steelhead anglers (Sections 4.1.9.1, 4.1.2.1,'and 4.1.2.2)..

EIS Scope--preparation first of a programmatic EIS for entire Columbia River
Basin, with tiered, Basin-specific and even sub-Basin-specific project
environmental analyses; to include cumulative analysis of all supplementat1on and
hatchery releases throughout the Columbia, River Basin (Section 1.5).

Economic issues--total project costs, benefit-cost analysis, cost-effectiveness
analysis in relation to other fishery projects in the Columbia system, and local
economic impacts (Section 4.1.8).

Project decisionmaking--what is the process, what factors will influence the final
decision on the project, who will make the decision, why NEPA wasn't done
before the project went to the Council (Sectlon 1. 6) '

Supplementatxon—-deﬁmtlon of supplementatlon and how it differs from
conventional hatchery programs, review and evaluation of previous
supplementation work, how proposed supplementation efforts would differ from
or complement existing efforts (Sections 1:2 and 2.6).

Water rights and claims--concern about effects of project, need for specific
assurances that the pI‘O_]eCt would not aﬁ'ect private landowners rights in any way
(Section 4.1.1. 1)

Straying fish--how they could affect endangered or petitioned stocks in other '

_basins, concern that they might stray and ultimately affect water rights (Section
- 412.1). »

- Other ecologlcal resources--long-term eﬁ‘ects on the ecosystem, partlcularly the .

aquatic food base, impacts on wildlife and resident fish (Sections 4.1. 3 4.1.5, and
4.1.6). -
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o Suggested alternatives--No Action, hatchery outplantings for extinct runs and
habitat improvement for other runs, additional steelhead production above Roza
Dam, smaller-scale supplementation altematlve non-hatchery alternatives, and full
production (Chapter 2).

The DEIS for the YFP was released’in October 1992. Six public meetings were held
throughout the region (Richland, Yakima, Portland (two meetings), Bellevue, and -
Ellensburg). Written remarks and comments were also accepted through December 28,  °
1992. BPA received a total of 107 letters and telephone calls from individuals, groups,
and agencies during the comment period. In addition, more than 300 people attended the
public meetings, with many individuals providing oral comments about the project.

d s 11NC 1€ C ) \' C 1NO an

recelved focused on the EIS process the pro_]ect altematlves selected for EIS analysis, and
the potentlal impacts on other ecological resources including threatened and endangered
species.
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2. ALTERNATIVES

2.1 Introduction

The goal of this YFP is to obtain knowledge about how resource managers can use the -
strategy of supplementation in their efforts to protect, and mitigate impacts on stocks of |
anadromous fish in the Yakima River Basin. The YFP would include several artificial
production facilities designed to test and apply supplementation techniques. Results of
these experiments might apply throughout the Yakima Basin and Columbia River system.

- The ultimate result would increase the productivity and abundance of natural runs of
anadromous salmonids in the Yakima River Basin. ~ .

This chapter describes several central features of the project:

o The adaptive management process (Section 2.2) to be used under either of
the two alternatives that have been proposed to satisfy the need for the
project (see Chapter 1);

o The two action alternatives (Sections 2.3 and 2.4); .
o the No Action Alternative (Section 2.5);
e Alternatives eliminated from detailed consideration (Section 2.6); and

e A summary and comparison of the potentlal env1ronmenta1 consequences
of the alternatives (Section 2.7).

Adaptive Management. The proposed adaptive management policy specifies an
ongoing, iterative approach to planning for the project. Full detailed plans for
supplementing the stocks would be continuously developed and revised, using information
gained from the previous year’s activities. Section 2.2 below provides details.

The most detailed planning has been completed for the upper Yakima spring chinook and

* coho stocks, the focus of the two alternatives mentioned below. Those stocks for which
detailed supplementation planning has not been completed (e. g.,»shmmer steethead, fall
chinook) are not addressed in this EEIS. If the project managers and BPA should decide . I
in the future to propose to undertake supplementation for any of those stocks, such plans
would be addressed in additional environmental documents.

Alternatives. The DEIS’s several project alternatives were distinguished from each other -

primarily by the number of stocks proposed for supplementation. In some alternatives, the

number of smolts to be stocked also varied. The alternatives ranged from supplementation

of seven stocks to supplementation of three stocks only. However, after considering

public comments on the DEIS, BPA and the project managers concluded that these multi-

stock optlons were not appropnate at that tlme (see Section 2.6.2). That decision has
arried 1 through RDEIS s FEIS, Consequently, Alternative 1
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discussed below focuses on supplementation of a single stock (upper‘Yakima spring
chinook). Alternative 2 also focuses on supplementation of that stock, but addsa
feasibility study for the remtroductlon of coho. The No Action altematlve is addressed in

" Section 2.5.

N

'2.2 Adaptive Management

The project managers would use an adaptive management policy in order to achieve
project goals and protect the basin's fishety resources from unforeseen, adverse project
impacts. Adaptive management emphasizes experimental intervention into an ecosystem
to provide insights into how it works and changes. The effects of management actions are

‘monitored and evaluated, and programs, procedures, and facﬂmes may all be modified i in
response to these findings. :

Using adaptlve management, the scientific method is 1ncorporated into project planning
and decision-making. It is particularly appropnate when attempting to mitigate for effects
on otherwise declining natural resources in a complicated, large-scale ecosystem where
complexities of the system are not fully understood. Such uncertainty may make scientists
hesitant to act and experiment. Adaptive management is the conscious decision in
favor of action designed to increase understandmg as opposed to inaction in the face

of uncertainty.

_There are risks inh'erent in such action. Such risk is best managed by collecting baseline
data, monitoring and evaluating, and being prepared to respond to new information, even
if it means drastic changes to a program. The success of the proposed YFP monitoring
program would depend on the ability of project personnel to obtain valid information.

about howthe project is working, using available theory and technology. - Likewise, the

" success of the proposed evaluation program depends on the commitment of project

managers to institute a management and decision-making process that can respond

effectively to new information calling for change. This process must be able to
overcome resistance to change and the apparent security afforded by stability.

Under adaptive management, project managers propose actions in response to a set of
agreed-upon objectives. These actions are designed as experiments to test hypotheses
regarding their outcome: to see whether the predicted result occurs or whether some other
result occurs. The experiments must be carefully designed to obtain valid (i.e., statistically
- reliable) results in a specified period of time. - The experiments are conducted and carefully
monitored to allow statistical evaluation of the results.
Implementing an adaptive managerhént policy requires the following:

e aproject management plan;

® acomitment to defining and expressing policy;

e -a m‘anagement framework for carrying out the plan.r
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" These elements-are described below to demonstrate how the YIN and the WDFW would
use an adaptive management design to implement the YFP.

2.2.1_Project Management Plan

The proposed YFP Project Management Plan uses Walters’ (1986) adaptive management
cycle: it involves adaptive learning.through management experiments rather than '
conservative natural resource management or basic research. The design of the
experimental program for upper Yaklma spring chinook involved the following basic -
actions (Figure 2.1):

1) identify objectives;

2) identify strategies to achieve the objecfives'

3) Identlfy operating assumptions needed to accept the strategies;
4). 1dent1fy uncertainties associated w1th these assumptions; -

5) identify the risk of not meetlng the stated objectives if the assumptlons are
incorrect or the strategy is not feasible; and

6) develop a monitoring plan and process for continual review of results and
- adaptation to manage the uncertainty and nsk assocnated wﬂh
supplementation.

The Project Management Plan uses experiments designed to resolve uncertainties as it
accomplishes YFP goals and objectives. The risk analysis and monitoring steps include g -

mechanism for review of the previous year’s results, which may cause the objectives to be -

modlﬁed thus restarting the process.
2.2.1.1 Planning Status Report i . -

The YFP planning cycle is shown in Figure 2.2. Each year, the YFP STAC prepares a
Planning Status Report (completed in 1992, 1993, and 1994 for all anad monids
in the basin, and m_l995_£o_r_s_pnng§_h1mk_a]1d_qﬂm) documenting the obJectlves
strategies, and operational assumptions for the YFP (developed through the dctions - -
above) consistent with the state of knowledge and information available_at that point in
time. The Planning Status Report is completed early in each year and includes ongoing
and new proposals to 1mp1ement the objectives and strategies for supplementation in the
upcoming year.
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Figure 2.2 Planning Cycle for the Yaidma Fisheries Projéct

Under adaptive management, BPA and the coopera’éing agencies would examine the
Planning Status Report to determine whether new or revised strategy options contained in
it are included in the scope of this FEIS. Ifnot, BPA and the cooperating agencies would
" identify potential environmental impacts resulting from newly proposed project activities
- and would determine whether additional NEPA and/or SEPA work would be necessary to
address these impacts. This FEIS is based on the 1995 Planning Status Report (revised
upper Yakima spring chinook and coho chapters are attached as Appendix B).

2.2.1.2 Uncertainty Resolution Plan S

As needed, the STAC prepares an Uncertainty Resolution Plan that identifies strategies to |
resolve uncertainties (identified in action 4 above) about project operational assumptions.
These strategies can include scientific literature searches, small-scale short-term field and
laboratory experiments, large-scale long-term studies, and learning from other ongoing
studies. Uncertainties must be prioritized for attention so that work can be carried out
promptly. Resolvable uncertainties are a near-term high priority: they affect strategy
implementation, and the benefits of immediate resolution are high. The Uncertainty
Resolution Plan therefore would also be used to prepare an annual work plan for the
project. The draft Uncertainty Resolution Plan used for this FEIS was prepared in 1993
and addressed upper Yakima spring chinook. . o

N
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2.2.1.3 Project Annual Review

Toward the end of each year; the project managers undertake a Project Annual Review,

" (completed in 1992-1993,_1994, and 1995). In this Review, project staff and consultants - |
present the results of their uncertainty-resolution work (including progress reports) to the
project managers for process and policy decisionmaking. - The Review is an opportunity

for project scientists to present and discuss with others the new knowledge gained during
the year (1) relative to project objectives and assumptions stated in the Planning Status
Reéport and (2) resulting from resolution work described and scheduled in the Uncertainty
Resolution Plan. These results are compiled; analyzed for relevance, task completion, and
percent of uncertainty resolution; and formally documented.

However, reviewing/analyzing the data is only the first step. The Project Annual Review
and its ensuing analyses are the processes that provide the feedback loop from the current
year’s cumulative learning into the following year’s plans. The Project, Annual Review
reclassifies the resolution status of specific critical assumptions and identifies spin-off
resolution tasks for the coming year. Changes in uncertainty levels of specific assumptions
are based on scientific evidence. Scientific documents that form the basis for management
decisions undergo peer review. Thus, the Project Annual Review and any associated peer
review steps formthe basis of proposed amendments submitted early the following year to
project managers for consideration and possible 1ncorporat10n in the upcoming Planning
Status Report

‘ Con31stent with the adaptive managemernt process, YFP managers will review the benefits
and risks of continuing the preferred strategies.to meet the project's objectives. . Strategles
will be retained or adopted only if potential benefits exceed foreseeable risks, and if the
risks of failure fall within acceptable limits. Thus, risk is managed and reduced over time
through implementation of (1) the Uncertainty Resolution Plan (i.e., prior mitigation of
uncertainties) and (2) the monitoring and evaluation plan. In this way, the risk of strategy
failure (objectives not met and/or strategies incorrectly implemented) can be reduced

‘through pre-implementation research and through risk monitoring and a wﬂlmgness to

- change during unplementatlon

2.2.2 Policy Defihition and Expression

The adaptive management policy described above would guide project planning and
operations. Within its context, specific strategies would be selected and new information
identified and applied. Project objectives would then normally be reviewed and perhaps
_revised, and appropriate strategies devised to achieve them. YFP policy would be created

. as strategies are selected to meet the stated objectives. As objectives and strategies are

" revised and adjusted (consistent with YFP experimentation goals), management would be
adapted and consistent underlying policy would evolve. ) ¢ |

YFP adaptive management would identify alternatives, clarify associated benefits and
risks, and make full public disclosure of project findings and changes in policy direction.
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Section 2.2.3 shows the corresponding project management structure within which the
YFP Policy Group would serve as the main body for resolving YFP policy issues.
Information on YFP implementation and policy would be available through minutes of
policy meetings, newsletters, and technical and planning reports. The Planning Status
Report, Uncertainty Resolution Plan, Project Annual Review, and any other related
materials would be published annually. The YFP Policy Group would submit an annual
summary of project progress and adaptive responses to-the NPPC.. The managers would
be committed to public involvement through ongoing implementation under NEPA and
other statewide and regional planning and maragement forums related to fisheries
resources. As needed, the Policy Group might convene special meetings to obtain public
input on specific issues.

2.2.3 Project Management

Project management would be coordinated among several groups:. -
e The YIN would rrlanage the project as Lead Agency.

e The Policy Group, with members from the YIN and the WDFW would
provide policy.guidance to the Lead Agency, and review and approve
annual planning documents. :

e The STAC, consisting of State and Tribal biologists and others as
determined or needed, would advise the Policy Group e

e A Project Manager, appomted by the Policy Group, would report to the \
YIN. '

e Department managers for each functional area of project operatlons would
- report to the Project Manager -

. ~ Several Federal Agenmes including BPA, USBR, NMFS, USFWS, USFS,
‘and the Bureau of Indian Affairs (BIA) would provide funding, technical
assistance, NEPA review, and other partrcxpatlon as arranged.

The relatlonshlp between each level of prOJect management is 111ustrated in Flgure 23,

2.2.3.1 Policy Group

The Policy Group, which includes appointed YIN and State of Washington -
representatives, works with BPA. The Yakama Tribal Council has appointed the
Chairperson of its Fish and Wildlife Committee, acting through the YKFP Coordinator, as
its representative on the Policy Group. Because the Washington Department of Fisheries
and the Washington Department of Wildlife merged in March 1994, the State is now -
represented by the YKFP Senior Policy Representative, as appointed by the Director of

the newly formed WDFW. BPA's liaison with the Policy Group is a representative from
the Anadromous Fish Implementation Group of the Environment, Fish and Wildlife
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Figure 2.3 Yakima Fféheries_ Project Management Structure -

Federal Agencies'

Yakama - : Washington
Indian Nation : ; Department
, Policy Group | . P
~ |(lead agency) ¢ S ‘p - -1 of Fish and
: — | Wildlife
Project © | Science/
Manager |........... ....{ Technical
_ | Advisory
: Committee

| — T ]

Research Operations Construction etc.

'Bonneville Power Administration, U.S. Bureau of Reclamation, National Marine Fisheries
Administration, U.S. Fish and Wildlife Service, Bureau of Indian Affairs, and U.S. Forest Service.

- -The Pohcy Group S purpose and pnmary responsibility is to provide pohcy dlrectlon to the

" . Lead Agency with regard to YFP planning, constructlon, operation, and maintenance.

The Group will also review and approve the project planning documents and other related .
‘ prOJect activities. : :

2.2.3.2 Pro;ect Managers

In 1987, the State of Washington and the YIN agreed to des1gnate the YIN as Lead
Agency for managing the project. In 1994, the State and the YIN executed a
Memorandum of Understanding (MOU).that dehneates and apportlons each agency S
responsibilities for project management.

Generally, project management functions include research and project development, -~
planning, operations, and contract administration. The Project Manager would receive
directions for project.operations from the Lead Agency. It is anticipated that the YIN and
BPA would enter into an agreement similar to the MOU mentioned above; it would also
include a mechanism for BPA to fund project activities: BPA is and would remain the lead
agency for purposes of NEPA review and compliance (due to Federal NEPA' comphance
requlrements for pro_]ects that are Federally funded).
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2.2.3.3 Science/Technical Advisory Comnﬁttee

The STAC would, upon the direction of the Policy Group, review and make
recommendations on project planning, construction, and operations, including objectives
and strategies. In this capacity, STAC would provide general scientific oversight of-
project planning and related matters.

2.2.3.4 Bonneville Power Administration
BPA would remain an integral part of the YKFP during all phases of the project, as part of
its requirement to fund protection, mitigation, and enhancement activities consistent with
the Council’s Fish and Wildlife Program and the Northwest Power Act. - A representative °
from the Anadromous Fish Imp_lgmgm_amm_m_p would serve as a liaison with the Policy - I
Group. Technical assistance would also be provided as needed with the STAC. As
~ previously stated (see Section 2.2.3.1), BPA would remain the lead agency for facilitating
the NEPA process_and ESA consultation. BPA and the YIN are presently developmg an -
MOU that will more fully detail their respective roles and responsibilities.

2.3 AiternatiVe 1: Upper Yakima Spring Chinook
Supplementation

Alternative 1 would test supplementation on one Yakima River stock: upper Yakima
spring chinook. One central facility would be built for several functions: holding upper
Yakima spring chinook adults, spawning, incubating eggs, and early and extended rearing
of the young fish. In addition, three sites would be constructed for acclimation and release
of the smolts. The discussion below focuses first on the adaptive management framework
of supplementation objectives, strategies, assumptions, uncertainties; risk analysis, and
monitoring plans; then on the facilities and their operations.

Chapter 2/2_1 I




2.3.1 Supplementation Objectives" and Strategies

The project managers have agreed ona set of objectives and strategies for supplementing
each of the Yakima River Basin stocks. These objectives and strategies are reviewed,
* revised, and published annually in the Planning Status Report (see Section 22.1).

° The objectives are statements of planned accomplishm”ents for the basin,

e The strategies are statements of actions that the pro_lect managers believe
will enable them to achieve these objectives.

~

‘The objectives and strategies are intended to be precise and increasingly specific -
statements about the YFP in four categories: genetics, natural production, .
experimentation, and harvest. The strategies are representative of those available to
project managers to achieve production objectives and to contain-unacceptable genetic

- and ecological risks. Table 2.1 presents the latest version of the objectives and strategies
for spring chinook (Planmng Status Report 1995 Volume 3, Summary, attached as
Appendix B). -

Under the YFP, no objective is static and absolute. This is because, under adaptive

management, the annual planning cycle of the project regularly and repeatedly examines

- the capacity and constraints of the stock and stream system, as well as the performance of
hatchery fish, testing and revising a theory of supplementation. The rearing and release of
each new group of smolts always représent an experimental test of the latest theory.

,New experimental insights are used to modify or discard ineffective strategies, to improve
underlying theory and, when necessary, to revise objectives to conform with perceived
possibilities. Quantitative production objectives (for most of the stocks originally

- identified to be supplemented as part of the YFP) were formulated in 1990 in the Refined

Goals section of the Preliminary Design Report (BPA, 1990b). The Refined Goals

objectives were based on computer s1mu1at10ns generated by the Council’s System

Planning Model.

However those objectives are contmually re-assessed in the light of the latest

demographic data, suspected ecological relatlonshlps and modeling tools. Quantitative
~ production objectives for upper Yakima spring chinook have been refined, based on
computer simulations using the Ecosystem Diagnostic and Treatment Planning Model
(EDTPM) (Lestelle et al., 1994) developed under the Regional Assessment of
Supplementatlon Project (RASP) (RASP, 1992). For a number of reasons, BPA and the Y
project managers have used the EDTPM for YFP planning rather than the System
Planning Model, because it tracks Juvemle production capacity more closely and allows for
variable (dens1ty-dependent) predatlon on outmlgratmg smolts.
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Table 2.1 Upper Yakima Spring Chinook Obj ectives and Associated Strategies

Objectives-

Strategies

Genetic

Manage genetic risks (extinction, loss of
within- and between-population varia-

bility, and domestication selection) to all ..

stocks from management of the fishery.

Segregate identified stécks by selecting broodstock for which the origin
can be reasonably well determined, and release hatchery-reared progeny
only in ancestral drainages.

Use for broodstock o'nly-those fish that are not first-generation hatchery
fish.

Operate the supplementation facilities using appropriate mating
procedures, naturalized environments, and experimental numbersto
reduce the possibility of extinction, loss of within- and between-
population variability, and domestication selection.

Use less than’ 50% of the natural-origin returning adult escapement
from each stock for bréodstock purposes.

Manage the proportion of natural- to hatchery-origin adults allowed to
spawn naturally.

Conserve upper Yakima and Naches
stocks of spring chinook salmon.

‘can be reasonably well determined, and release hatchery-reared progeny

Segregate identified stocks by selectmg broodstock for which the origin
only in ancestral drainages.

Collect, identify and segregate spring chinook by stock, through
spawning, rearing and release.

Conserve the American River stock of

Collect, 1dent1fy and segregate spring chinook by stock, through -

spring chinook salmon., | spawning, rearing and release.
Develop and apply methods to maximize the likelihood that only
American River-origin fish enter and spawn in the-American River. .
Natural Production i

Optimize natural production of spring
chinook with respect to abundance and
distribution,

“distribution (temporal and spatial).

Improve the physical, biological, and chemical environment on a
priority basis. -

Use harvest controls and supplementa’uon to optimize naturdl spawning

Release 810,000 acclimated smolts into the ﬁpper Yakima basin.

Optimize natural production of spring
chinook salmon while managing adverse
impacts from interactions between and
within species and stocks.

Improve the physical, biological, and chemxcal environment on a
priority basis.

Use harvest controls and supplementatlon to optlmlze natural spawning
distribution (temporal and spatial).

)y

Release 810,000 acclimated smolts into the upper Yakima basin,
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Natural Production (con’t)

Maintain upper Yakima spring chinook
natural production at a level that would-

‘] contribute an annual average of 3,000 fish

to the Yakima Basin adult return.

Improve the physical, blologlcal and chemical environment on a
priority basis.

Use harvest controls and supplementation to optimize natural spawning
distribution (temporal and spatial). :

Release 810,000 acelimated smolts into the upper Yakima Basin.

Maintain natural escapement of upper
Yakima spring chinook (hatchery and
wild) at an average of 2,000 adult returns
and consistently greater than 1,700
spawners per year:

Improve the physical, blologxcal and chemical environment on a
pnonty basis.

Use harvest controls and supplementatlon to optnmze natural spawmng

distribution (temporal and spatial).

Experimentation

Release 810,000 acclimated smolts into the upper Yakima Basin.

Leam to use supplementation as defined
by the RASP (RASP, 1992) to increase
natural production of upper Yakima spring
chinook and increase harvest
opportunities. .

Conduct experiments using upper Yakima stocks to evaluate the risks
and benefits of supplementation as defined by the RASP (1992).

Design and conduct experiments using hpper Yakima stocks to compare
"tisks and benefits of a New Innovative Treatment (NIT) against an

Optimal Conventional Treatment (OCT) for supplementation. The NIT
would use methods resulting in fish that mimic natural fish. The OCT
would use methods resulting in fish raised according to the state-of-the-
art hatchery definition of quality.

Collect upper Yakima broodstock at Roza Dam.

Release 18 groups of 45,000 fish each of the upper Yakima stock into

-| the upper Yakima River.

Release experimental groups of fish from separate acclimation sites
connected to target streams.

Design experiments to detect a 50% or greater difference (with 90%

‘certainty) between test treatments for all response variables.

Harvest

'} Increase harvest opportunities for all
fishers consistent with requirements of
genetic, natural production, and
experimentation objectives.

Use selective and/or "status-index harvest" pohcles to increase harvest
opportunities for all fishers.

As noted below, the supplementation program provides a multifaceted, but indirect, means
of addressing the broadest questions related to supplementation, The YFP approach is
designed to resolve specific uncertainties related to the effectiveness of supplementation
and to the selection of treatments for fish in the artificial environment. The YFP

- supplementation project would i incorporate two repeated tests or treatments: a New
Innovative Treatment using incubation, rearing, and release techniques that attempt to
produce smolts with attributes and, consequently, survival, similar to those of wild or

* native fish, and an Optional Conventional Treatment.
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o Treatment A is an Optimal Conventional Treatment (OCT) to incubate,
rear, and acclimate salmonids using the currently accepted “Best
Technology" used at state, Tribal, and Federal hatcheries.

¢ Treatment B is a New VInnovatlve Treatment (NIT) that creates a more : -
’ natural environment (e.g., natural cover, substrate, and structures) to
incubate, rear, and acclimate fish. The intent of this treatment is to raise
and release fish with characteristics and behavior similar to those of
naturally produced fish in order to achieve improved survival and
productivity. -

The fish from these two treatments would be compared (e.g., in terms of physical
characteristics and survival to returning adults) with each other as well as to the native
fish. These comparisons would be used to determine the success of the YFP. As much as
possible, information on variation in ocean conditions, instream flows, harvest, and other
activities and factors would be used to provide a context for interpretation of YFP
findings. .

There are three stocks of spring chinook in the Yakima River: an upper Yakima stock that
spawns upstream of Roza Dam, a stock that spawns in the Naches River, and one in the
- American River (see Figure 2.4). Of these, only the upper Yakima spring chinook stock i is
proposed for supplementation at this time. This program would include construction of
facilities to release up to 810,000 such-smolts each year. )

Natural production objectives for all Yakima River spring chinook stocks were modeled
assuming that all upper Yakima supplementation facilities were operational and were
producing a range of 600,000 to 1,150,000 smolts. As modeled, the proposed production

level (810,000 smolts) would be expected to produce adult returns, spawning, and harvest
 objectives in the middle of the range of estimates that follow. Simulations indicated that
production levels would produce a total return to the Yakima basin that would range from
8,200 to 11,590 adults: 6,600 to 9,800 upper Yakima spring chinook, 1,000 to 1,100
Naches spring chinook, and 600 to 690 American River spring chinook.. Objectives for
natural spawning would include 3,100 spring chinook in the upper Yakima (combined wild
and hatchery fish at all production rates); 570 to 630 spring chinook in the Naches (all
wild); and 340 to 390 spring chinook in the American River (also all wild). Spawning
escapement (how many adult fish return to spawn) for all stocks would be above the level -
(approximately 200-250 spawners per year) at which loss of within-population variability
becomes a concern. Harvest objectives would include a Yakima River catch between
2,480 and 6,440 fish over all spring chinook stocks (2,000 to 5,900 from the upper
Yakima, 300 to 340 from the Naches and 180 to 200 from the American River stocks),
and a total harvest to all fisheries (Yakima River, Columbia River and ocean) of between
4,580 and 9,620 fish. These numbers are based on a range of smolis released.

The quantitative production objectives described above for upf;er Yakima spring chinook
are based on the EDTPM computer simulations. These natural production and harvest
objectives make the following assumptions: '
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1) that hatchery fish survive at half the rate of w11d ﬁsh in an env1ronment in
which natural production is winter-limited;

2) that carrying capacity is about 543,000 smolts naturally produced in the |
upper Yakima River under current habitat conditions and 6peration of the

river for irrigation_(900,000 | h i in); and ] l
.3) that up to 240,000 smolts (27 percént of carrying capacity) can be lost to
" density-dependent mortality inside the subbasin (Watson et al., 1993).

Under these conditions, the EDTPM indicates that natural production and harvest
objectives are attainable with a terminal harvest rate 6f 30 percent, applied uniformly over
all stocks. The EDTPM assumptions included selective removal of between 100 and"

3,000 upper Yakima hatchery fish in order to limit the maximum proportion of hatchery
fish in the natural spawning escapement to.50 percent or less. The impact analyses
included in Chapter 4 are based on these assumptions.

Note that these preliminary supplementation strategies and production objectives are
based on modeled assumptions, not on empirical data. The assumptions underlying the
computer analyses represent a reasonable synthesis of what is known at present about the
natural production and post-release survival of spring chinook in the Yakima River
(Watson et al., 1993). Future and ongoing risk analysis and ecological research would be
expected, through the normal operation of the annual planning and implementation cycle,
to resultin refinements to supplementation strategies and perhaps to objectives as well.

2.3.2 Assumptions, Uncertainties, and Risk Analysis

A set of assumptions relating to the strategies discussed above has been developed for the
YFP. They are significant suppositions or stateménts of conditions or perceptions that
affect the choice of strategies and how these strategies are to achieve specified objectives.
Assumptions for the upper Yakima spring chinook program are listed in the Planmng
Status Report (Appendix B Tables 5.1-4).

Each assumption is evaluated to determme its level of certainty (how certain the project
scientists are that it is true). Assumptions with a high level of certainty are classified as .-
“accepted,” and monitoring is used to corroborate them. Other assumptions are further
divided into “resolvable” and “unresolvable” categories. Unresolvable assumptions are

. those which cannot be corroborated. The project managers must decide whether or not
the amount of risk associated with the unresolvable assumptions is acceptable. Again,
monitoring is used to manage the uncertainty for unresolvable assumptions. Finally, the .
resolvable uncertainties are addressed for resolution through literature review, studies, and
experiments, The Planning Status Report (Appendix B) describes in more detail this
uncertainty and its relationship to the benefit/risk evaluation process.

The benefit/risk evaluation process includes a set of questions to be asked about the
project’s most recent objectives, strategies, and assumptions. The evaluation weighs the
changing balance of opposing benefits and risks, as well as levels of uncertainty. The goal

-
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is to inform, encourage, and/or caution project managers as they proceed to the next
stage. The analysis is time-bound: it is applied to, and emerges from, the project’s base of
knowledge and recognized uncertainty at a given point in time along the project path.

This knowledge base is reflected in the current Planning Status Report and the
uncertainty-resolution matrix laid out in the Uncertainty Resolution Plan. However,
adaptations to assumptions and strategies are the result of updating this benefit/risk
evaluation process each year, along with its companion uncertainty-resolution process, to
assist the project managers in deciding the direction for the project in the following year.

The risk assessment for the supplementation of upper Yakima spring chinook is presented
in Chapter 7 of Volume 3 of the Planmng Status Report (Appendix B). It is summarlzed

. in Section 4.1.2 of th1s FEIS

233 Monitoring ,

Effective monitoring is the key to a successful adaptive.management program.
Monitoring enables project managers to determine whether an action achieved its
objective, or whether the objective was properly developed. Monitoring should also
provide insight into the actual result of'an action as well as explain the success (or lack) in
achieving the predicted result. In this way, new information can be gained that will

: facrhtate better-informed declslons in- the future

-

The Planning Status Report (Appendix B; Volume 3, Chapter 9) lays out an integrated

multi-level monitoring program for supplementing upper Yakima spring ¢hinook. This

structure ensures that strategies are implemented as intended, that experimental studies
produce rehable results, and that risks associated with unresolved uncertainties are

- contained. It also ensures efﬁc1ency, prevents duphcatlon of effort, and tracks progress
toward meetmg objectlves .

The monitoring plan for the supplementatlon of upper Yaklma sprmg chmook under the
YFP addresses the following five monitoring categories: :

o 'quahty-control momtormg of both research efforts and project operations
(to confirm that supplementation is being conducted as intended and record
keeping is accurate and complete);

o product specification momtormg (to indicate how fish behave and survwe)

e research monitoring (to determme whether the hypotheses regardlng
supplementation being tested are proven or not);

. 'rtsk contamment‘momtormg (to evaluate whether supplementation is
progressing toward the objective of increasing harvest and enhancing
natural production while maintaining genetic resources); and

e stock status monitoring (to estimate annual spawning escapement and
measure other blologlcal or quantitative changes in the populations over
tlme) :
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Since monitoring activities for these categories overlap, they will be developed into an
integrated monitoring plan. Table 2.2 summarizes the proposed monitoring activities for
upper Yakima spring chinook for all categories except quality control monitoring. The
monitoring plan would be revised and expanded as part of the adaptive management
process.

Quality control monitors the performance of the facilities and their operators. Quality
standards would be developed for all fish culture and data collection activities as part of
the certification process required for the facilities. Quality control monitoring procedures
would be included in the operations manuals for all facilities and field activities. This
includes the broodstock collection facility at the Roza Dam; the broodstock holding,
incubation, and rearing at the central production facility; the acclimation ponds and the
juvenile and adult monitoring stations at Chandler and Roza dams.

The following product specification attributes would be monitored at the Cle Elum-
facility, the acclimation ponds, and the juvenile monitoring facilities to determine whether
the fish produced by the project meet certain goals '

o fish health; A
e morphology (size and shape); - . ’ B
° behayior; and

e survival,

Research menitoring activities would be designed to test the performance of two
treatments of artificially reared fish (OCT vs. NIT) and to compare their performance with
naturally reared fish. These monitoring activities would be performed at the Roza and -
Chandler juvenile facilities for outmigrating smolts, at the Prosser and Roza fish ladders
and collection facilities for returning adults, and on the spawning grounds for straying
rates and reproductive success monitoring. Research monitoring would 1nc1ude
measurements of performance in four main areas:

¢ post-release survival (survival from time of release until the fish return to spawn);
o reproductive success (number of offspring produced per spawner);
o long-term fitness (genetic diversity and long-term stock productivity); and

e ecological interactions (population abundance and distribution, growth rates,
carrying capacity, survival rates, transfer of disease, and gene flow).
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Table 2.2 Summary of Upper Yakima Spring Chinook Monitoring Plan

MONITORING PURPOSE"
i Product Research/ Risk Containment Stock Status
" Specifications Hypothesis, ’
- i Testing -
MONITORING MEASURE- 1) Fish health 1) NIT vs. OCT 1) Genetics 1) Run size
LOCATIONS | MENT TO BE 2) Morph‘_ology - 2) Natural vs. 2) Ecological 2) Escapement
- o b 3) Behavior NIT 3) Experimental .
‘ ‘ MADE 4) Survival 3)PTA 4) Harvest.
- Cle Elum hatchery Adult count ) - e ‘12,4 1,2
L - . Juvenile marking 1,234 1,23 - - 1,2 -
Attribute/survival . S
. histories 1,234 - - -
Acclimation sites Number (time/size) 234 - - - -
- Random biosample’ o1 - - -
Individually mark .
subsamples 4 - - -
Roza juveniletrap- | Attributes of hatchery
fish 1,23 3 - -
. Read marks _ 4 1,2 - -
Attributes of naturally
spawned fish 1.2,3 3 " - -
Chandler juvenile Attributes of hatchery
trap fish . 123 3 - -
Attributes of naturally
, spawned fish 1,23 3 - -
. Read marks -4 1,2 - -
Test fishery Adult mark - 1,2 4 - 1
Prosser adult trap Adultmark . - 1,2 / 13,4 1
Adult count , - - - 1,4 1
Fishery - Adult mark - 1 134 1
. Adult count - - - 1
Roza adult trap Adult mark - 1 13,4 1
Adult éount. - 2 3 1
B Adulttagging T 2 - -
Upper Yakima Adult mark - 1,2 1,4 2
spawning grounds Adult count - - - 2
Naches River Adult mark - 1,2. 14 2
spawning grounds Aduit count - Voo - 2
American River Adult mark - 1,2 1,4 2
spawmnigrounds Adult count - - - 2

Quahty control monitoring-is not included ‘
® Adult mark - sampling of adult fish: identifying whether or not they are marked; if they are marked the
mark is decoded and the experimental treatment and replicate group of the fish are determined; a set of
observations is recorded for each sampled fish including time, location, size, sex, and other benign
measurements; subsamples may also be subjected to tissue sampling as needed.
* Aduit count - count of fish by externally observable categories (e.g. marked vs. unmarked).
Adult tagging - application of individually unique marks to adults that are passed upstream at Roza for
~ natural spawning. Representative subsamples of each of the two treatments (NIT and OCT) and
unmarked fish are selected and marked. These fish are subsequently tracked and observed onthe
spawning grounds, where time and location of spawmng are recorded; redds and carcasses may also be

examined.

Juvenile marking - application of umque marks to juveniles of each rephcate group that can be decoded on

returning adults (without harming the fish).
PTA - Patient-Template Analysis.
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The risk containment portion of the monitoring plan was developed based on the
~findings of the risk analysis for Yakima spring chinook, discussed above. There were four
categories of interest identified in the risk analysis to monitor risk containment:

e experimental;

e genetic;

. har\)est;, and /

e natural production/ecological interactions.

These four areas relate back to the objectives and strategies. The ﬁsk analysis defines risk
in terms of the probablllty of failure to meet the objectlves of the pro_lect for these four
categories.

Monitoring of stock status includes measurements of run size and escapement to
determine whether harvest objectives can be met without affecting natural production. It
would provide information essential to track the long-term performance and fitness of the
fish populations. This monitoring would be coordinated with ongomg monitoring B
- currently bemg conducted by the USBR.
Implementation of the monitoring plan, annual review of the findings, and subsequent
adjustment, as necessary, of the supplementation program objectives, strategies,
assumptions, uncertainties, and risk analysis would complete the feedback loop thatis
essential to the success of the adaptive management process, and ultlmately, the entire
project.

2.3.4 Facilities

Alternative 1 would include the construction of a central hatchery facility at Cle Elum for
holding upper Yakima spring chinook adults, spawning, incubating eggs, and early and -
extended rearing of young fish, as well as construction of three sites with six raceways =~
each for acclimation and release of spring chinook smolts. (See Figure 2.5 for the location
of the proposed facilities.) Table 2.3, below, lists the facilities required for the
supplementation activities included in Alternative 1. Alternative locations for the upper
Yakima spring chinook hatchery facilities were addressed in the EA (BPA, 1990a). These
included hatchery sites at Thorp and Newman, about 8 kilometers (km) or 5 miles (mi.)
upstream from the city of Ellensburg. Cle Elum was identified as the preferred site, as it -

had more abundant groundwater supplies.

The candidate acclimation sites were selected based on biological criteria spemﬁed by the
managers. These criteria specify that the location should be adjacent to appropriate
spawning habitat, that there must be adequate flow for fish migration, and that the water
supply must encourage imprinting and homing to the desired spawning location. Several
alternative acclimation sites have been considered in the upper Yakima basin, including (as
identified in the original Draft EIS) five “clusters” or groups of three sites each near Thorp
(Clark Flat, Town Diversion Dam, and New Cascade Canal); Keechelus (Keechelus Dam,
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Stampede Pass Bridge, and Mile 210); Easton (Easton Dam, Easton Gravel Ponds, and
Big Creek); Teanaway (Jack Creek, Jungle Creek, and Stafford Creek) -and Cle Elum (Cle
Elum Upper (hatchery site), Younger and Mile 178).

" Table 2.3 Facilities Requirements for Alternatives 1.and 2 » . |

; . o ) - Raceways -
Central Hatchery Facility -
Cle Elum- - 20 - N
Acclimation Sites -
. Clark Flat site . 6
N Easton site (2 siting optlons) ' 6
Jack Creek site ) ‘ -6 -

limation si .d was reduced as the experlmental des1gnw§§

re_ﬁne_d_md_the number of smolts proposed to be producedﬂa&d_u_o_ed given the
additional information on water constraints-at Cle Elum (see Section 2.3.1),_ The sites in
Table 2.3 have been identified as the preferred sites due to experimental design, water
avallablhty, and ﬁsh access consrderatlons (Dauble et al. 1994) A_ngmm

Informatlon on two sztzng optlons for the Easton acchmatlon site (Easton Dam and Easton
gravel pond sites) and on two additional alternative acclimation sites (the Cle Elum
Hatchery site and the Keechelus Dam site) are also included in the EIS. A final decision
on the exact acclimation sites to be used will be-made in the Record of Decision on the
project. . : ) -

2.3.4.1 Central Hatchery Facility

Cle Elum would be the central facility for supplementation of the upper Yakima spring..
chinook stock. About 6 hectares (ha) or 15 acres (ac.) of land would be developed at the
200-ha (500-ac.) site. The facilities would consist of adult holding ponds, egg incubation
facilities, raceways, groundwater wells, a pump station on the river, cleaning waste ponds
_for waste treatment, actess roads, a storage building, offices, research facilities,
interpretive facilities, parking, and residences. Figures 2.6 and 2.7 show the proposed _
layout of the facility. Construction would include 20 raceways and 2 adult holding ponds.
There is room for expansion up to a total of 45 raceways on the site, if additional facilities
were identified as needed in the future. The proposed facility has been sited to minimize
wetlands impacts. The original plan described in the EA to use the onsite oxbow lakes for -
water supply has been changed to include a new pump station on the Yakima River. A
combination of surface water from the Yakima River and groundwater from nearby wells
is now proposed to supply water for the facility.
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Potential interpretive facilities might be constructed in phases. The fulll complement of
facilities might include a visitor center, parking lot, overlook, informational kiosks, and
interpretive trails. Initial construction might include the parking lot, informational kiosks,
walking paths, and possibly the visitor center. Additional facilities have been discussed
and might be added in the future, depending upon funding availability and public use.
These could include an outdoor amphltheater observatlon blinds, aquarium, and expanded
day use and v131tor center facﬂltles

The undeveloped land surrounding the hatchery would be improved and protected for

wildlife habitat. BPA and the project managers would develop a management plan for the -

site to mitigate impacts on wildlife for the YFP and for pos51b1e inclusion under the
Columbia RIVCI' Basin Fish and Wlldhfe Program.

. 2 3.4.2 Trappmg Facllltles

A major activity for the YFP is monitoring and evaluation of outmigrating smolts and

returning adults.- Monitoring and evaluation of outmigrating smolts would occur at

existing juvenile facilities at Roza and Chandler. Monitoring and evaluation of refurning

‘upper Yakima spring chinook adults would occur at fish trapping facilities already present

at Prosser and Roza Dams. Selective broodstock collection would occur at Roza Dam.
Small-scale temporary traps and/or weirs rmght also be used to meet a variety of

' _momtormg and evaluatlon needs.

2.3.4.3 Acclimation Sites

Acclimation raceways provide an environment for final rearing and acclimation of juvenile
fish. The use of such sites is intended to reduce stress associated with transportation, and
allow fish to acclimate and imprint on the water in which they would be released.
Substantial numbers of acclimated smolts are expected to return as adult spawners to the

- general v1c1mty of the acchmatlon sites.

- Three sites are proposed for acchmatmg upper Yakima spring chinook: 7C1ark'F1at, Easton

(Gravel Pond siting option), and Jack Creek. (See Figures 2.8-11.) Of'the 16 investigated |

acclimation sites, these 3 were determined to best meet project goals and have the least .
effect on the environment." Six raceways would be constructed at each of the sites: three .
for each of the two experimental treatments (NIT and OCT). Three alternate sites -

Keechelus Dam, North Fork Teanaway; and Cle Elum, have also been 1dent1ﬁed (Flgures
2: 12—14) and are discussed in this EIS.

N
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Al

Each s1x-raceway acclimation site would require development of less than 0.8 ha (2 ac.) of
land. The acclimation facilities would allow incorporation of innovative features needed

to study experimental variables such as feeding techniques, stream cover design, and
predator conditioning. Raceways at each acclimation site would be constructed according
to a standardized design. During operation, the raceways would be protected by security
fencing, alarm systems, and devices (such as overhead wires or netting) that would protect g
the fish from predators.

The raceways would be supplied by a combination of surface water from adjacent
tributaries and rivers and groundwater from nearby wells. The preferred mode of
supplying water to the sites is by gravity flow, an alternative to be used on the higher-
- gradient tributaries. Where gradient is inadequate, water would be pumped to the
raceways. Currently, the project managers are considering a plan'to deliver fish to the
- acclimation sites during winter months, which would most likely result in water being
- pumped to the sites for purposes of reliable operation. Water would be diverted from
streams during the winter and spring, when flows in the affected creeks or rivers are
usually greatest. Groundwater would be used to supplement surface water supplies as

necessary. Water use would be non-consum pgyg, all ‘water used would be returned to the

__. nearby river or tributary.

. 2.3.5° Project Operations

Broodstock would be collected at Roza Dam, transported to the central facility, and held .
there for spawning. The number of naturally produced adults used for broodstock would |
be large enough to be representative of the donor stock, but not so large that broodstock
)collectlon would impair the natural reproductive capacity of the stock. Incubation of eggs
and rearing of fry would also take place at the central facﬂlty

Rearing would include methods to encourage a daptatlo | of released fish to the natural
environment, such as teaching juvenile salmonids to avoid predators and to forage for
food. Specific details regarding both OCT and NIT rearing protocols for both the would
‘be finalized based on experiments being conducted before the facilities are built.

When ready, juvenile upper Yakima spring chinook would be transferred to the acclima-

_ tion sites next to the spawning grounds to which they would be expected to return as

" adults. When sufficiently mature, the young smolts would leave the acclimation facilities
for outmlgratlon to the ocean. Adult fish would be expected to return 2 to 4 years later to

Smolts and returning adu]ts would be monitored for each experimental tréatment (see
Section 2.3.3) to determme success. Throughout the process, fish culture practices would
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follow guidelines established to minimize genetic change caused by hatchery rearing and to

encourage adaptation of released fish to the natural environment. Genetic hatchery
guidelines forthe YFP have been drafted and are documented (Kapuscinski and Miller;

1993)

Table 2.4 Antlclpated Fish Treatments’

. Treatment

Exper- . .
iment First Generation Treatments Second Generation Treatments
Year 1 2 3 4 5 1 2 3 4 5
1998 || Rearing
1999 |I Release | Rearing
Age?2 | Release | Rearing
2000 | adult
returns
Age3 Age2 | Release | Rearing | -~
2001 adult adult
returns | returns
: Aged | Ages Age?2 | Release | Rearing
2002 aduit adult adult”
returms | returns | returns
Age5 Aged Age3 Age2 | Release | Rearing g
2003 adult adult adult adult '
returns | returns | returns | returns )
Age5 Age 4 Age3 Age2 | Release | Rearing
2004 adult- | adult | adult |- adult -
returris | returns | returns | returns
Age5 Age 4 Age3 Age2 | Release | Rearing
2005 adult - | adult adult aduit -
returns | returns | returns | retwrns - ]
: : -Ages Aged | Age3 Age2 | Release | Rearing
2006 adult | adult | adult | adult |
-| returns | ‘returns | returns |.returns
©. Age5 Aged Age3 Age2 | Release | Rearing
2007 adult- adult adult | adult . )
returns | returns | returns | returns

2.4 Alternatlve 2 Upper Yakima Sprmg Chmook Supplementatlon

and Coho Study

Alternative 2 would involve the testing‘of supplementation of upper Yakima spring
chinook and a study to determine the feasibility of re-establishing a naturally spawning
population of coho to the Yakima River Basin. All actions relating to upper Yakima

spring chinook would be identical to those described for Alternative 1. Discussion of the

coho study under this alternative proceeds in the same order as for Alternative 1.
Alternative 2 has been identified by the Policy Group as the preferred alternative
for the YFP.
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All approaches (adaptive management strategy, Project Management Plan, yearly Planning
Status Report, environmental review as necessary, Uncertainty Resolution Plan, and a -
Project Annual Review) would be the same as described under Section 2.2. Monitoring
and evaluation would be carried out to provide feedback for a successful adaptive
management program. Policy development and expression and Project Management
Would also be the same as descrlbed earher

2.41 Objectlves and Strategles

-2.4.1.1 Upper Yaklma Sprlng Chinook Supplementatlon

The program for upper Yaklma spnng chinook would be the same as that descnbed in
Sectlon 23.1. :

2.4.1.2 Coho vFeasibilrity Study

Under Alternative 2, project inanagers would seek to determine the feasibility of re-
establishing a naturally spawning coho population and a significant fall fishery for coho
within the Yakima River Basm, while keeping adverse ecological impacts within
acceptable limits. ’ ,

The few naturally spawning coho salmon presently in the Yakima River Basin are
considered the result of hatchery outplantings. As described in Section 1.4, the YIN is
now managing a program of acclimating and releasing coho pre-smolts transferred into the
Basin under CRFMP. CRFMP mandates the release of 700,000 coho annually, to supply
a terminal fishery for tribal and other fishers. The program uses early-run fish from lower
Columbia River hatcheries (mainly Cascade Hatchery), and has, to date, produced very
few adults returning to the Yakima River. However, a program of acchmatmg the smolts
before release was begun in 1994; it should improve the returns of adult coho to the basin.
. While the acclimation and release program is nof being funded by BPA under the YFP,
and its impacts are nof addressed in this EIS, the fish being acclimated and released under
this program would be used by the YFP in the proposed studies. Tribal personnel
conducting both the CRFMP and YFP ptograms are coordinating them and working
toward the common goal of establishing naturally reproducing populatlons of coho in the
Yak1ma River Basin. )
Under this altemative the 700,000 smolts from the ongoing YIN coho program would be
used in a feasibility study to determine the benefits and risks of re-establishing coho in the
Yakima River Basin. The smolts would continue to be acclimated at low-tech facilities
already developed for the Tribal coho program (Granger pond, Roza Wasteway #3 near

- Wapato, and the Wapato Canal net pens_- se¢ Figure 2.15)., Approximately 10% of the
smolts are marked by clipping and coded wire tags. The smolts leave the acclimation sites
voluntarily; automatic fish counters at the-exit of each acclimation facility would monitor
the number of fish outmigrating each day. Smolt surv1val would be monitored at the
Chandler Juvemle Evaluatlon Facility.

Chapter 2/48




H Cities
¢ Dams

Keechelus Dam

%
%
5

Easton Diversion Dam

%, Un
e,
" Oak Flats Z " &
" Fork Diversion & ey,
Dam z

Hoza
Diversion Dam

4
Diversio 7ot ,/"@/-

Cloar Lake () ed l:%gers .
/ 00“'6\ Dam
YAKIMA
Atanum &y bato
Diversion Dam

Wapato Net Pens
Roza Wasteway #3 - N : -

Sunnyside
-Diversion

Dam
WAPATO ZILLAH

. . Hom Raplds
TOPPENISH

Diversion Dam

Prosser Dam
o #  and Chandler
PROSSER  Smolt Trap.

KENNEWICK

- Figure 2.15 ’
Coho Acclimation Sites ]

106488.HO.12/ Coho

Timation /12-5-95/CJS/JG

Chaptér 2/49 | )



Monitoring of the smolts released underfthe coho program would be conducted to study

the interactions of the coho with other fish species in the Yakima River. Stomach

contents of the outmigrating smolts would be sampled at the Chandler Juvenile Evaluation

- Facility and at selected sites in the river, to determine the food habits of the smolts. This

study would be designed to evaluate the potential risk of coho smolt predation on juvenile:
fall chinook salmon. Returning adults would be monitored at Prosser Dam fish ladders to

determine the smolt-to-adult survival rates. - Other monitoring activities may be pursued as ‘
" necessary to clarify other ecological interactions. Under this altérnative, juvenile coho-

would continue to be released in the Yakima River Basin only downstream from Wapato

Dam

The project managers have agreed on a set of objectives and strategies for the coho

" feasibility studies. Unlike the objectives and strategies for spring chinook, which were
described in four categories, objectives for the coho feasibility studies are limited to one

. category, experimentation. There would be no change from the current releases of coho.
in the basin, and the planned research effort is necessary before natural production,
genetic, or harvest objectives are developed. These objectives and strategies (which are
reviewed, revised, and published annually in the Planning Status Report) are more
qualitative than those for upper Yakima spring chinook, since planning for coho has
undergone fewer iterations and thus not as much work has been done to refine them. -
They will be modified and refined through the-adaptive management process. Table 2.5
presents the latest version of the objectives and strategles for coho.

. Table2.5 Yakima Coho Objectlves and Assoclated Strategies

. . Objectives

Strategies

Experimentation

Determine the feasibility of returning natural production of
coho salmon to the Yakima River Basin.

Evaluate the survival, escapement, and natural reproduction
of introduced coho salmon in the Yakima River Basin.

Determine the potential harvest benefits from remtroductlon
of coho salmon in the Yaklma Rlver Basin.

Evaluate the survival, escapement, and natural ieproduction
of introduced coho salmon in the Yakima River Basin;
calculate the potential harvest benefits.

Determine the predation impacts of releasing 700,000
acclimated coho smolts on fall chinook populations in the
Yakima River Basin.

Conduct food habit analyses of coho salmon released into the
Yakima River Basin to determine the impact on fall chinook
populations.
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2.4.2 Assumptions, Uncertainties, and Risk Analysis .

24.21 Upper.Yakima Spring Chinook Supplemehtatibn
The program for upper Yakima spring chinook would be as déscribed in Section 232.
'2.4.2.2 Coho Feasibility Study

The process for documenting assumptions and uncertainty resolution for the coho
feasibility study would be similar to that described in Section 2.3.2 for upper Yakima
spring chinook. A risk analysi’s for the coho study is presented in Section 4.1.2 of this
EIS. The assumptions and analyses are documented in the coho chapter of the Planmng

Status Report (see Appendix B).
2.4.3 Monitoring

2.4. 3 1 Upper Yaklma Spring Chinook Supplementatlon

The monitoring program for upper Yakrma sprmg chinook would be as descrlbed in
Section 2.3.3.

2.4.3.2 tho Feasibility Study

The monitoring plan for YFP coho emphasizes two ma]or areas of interest to address the
objectives and risks identified. These are:

e their survival through various life stages; and
e the rates of predation of released coho smolts on other species of concern. -

The survival of smolts from the time of their release to the time they pass Prosser (smolt-
to-smolt survival) would be evaluated by counting smolts at the Chandler juvenile
evaluation facility below Prosser Dam. Adults returning to the Yakima basin would also
be video-monitored at Prosser Dam: Approximately 10% of the released coho smolts
would be tagged with coded-wire markers to facilitate their identification. The
information obtained through this monitoring would be tracked through the STAC, and -
reports prepared for the Tribal coho program. - -

A monitoring pian has been drafted to address the predation issue.” It would involve
electroshocking coho smolts at the Chandler juvenile evaluation facility as they move
downstream from the release points, and studying the stomach contents. The STAC

~ would evaluate the results of this study and consult with the Policy Group to determine
whether and how a coho remtroductlon program would be developed using the adaptive
management process. ‘ , : D
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2.4.4 Facilities

No major new facilities would be needed for the coho feasibility study, beyond the low-
tech acclimation facilities being used for the existing Tribal coho program, and existing
trapping and monitoring facilities at Prosser Dam. It is possible that small-scale, portable
traps and/or weirs might be needed to meet-a variety of monitoring and evaluation needs.

2.4.5-Project Operations

2Q4.5.1 Upper Yakima Spring Chinook Supplementation

The project operations for upper Yakima spnng chmook would be as descrlbed in Section
235 :

A

2.4. 5 2 Coho FeaS|b|I|ty Study

Coho smolts would continue to be 1mported into the Yaklma River Bas1n under the Tribal
Program. These 700,000 smolts would be acclimated at the three low-tech facilities
discussed earlier (Section 2.4.1.2). When ready, the juvenile coho would leave the
acclimation facilities for outmigration to the ocean. Adult fish would be expected to
return to the basin the next year to spawn.

- Smolts and retummg adults would be monitored for survival rates; smolts would be
monitored for food habits. Throughout the process, fish culture practices would follow
guidelines established to minimizé genetic change caused by hatchery rearing and to
encourage adaptation of released fish to the natural environment. Genetic hatchery
guidelines for the YFP have been drafted and are documented (Kapuscmskl and Miller,
1993). :

2.5 No Action Alternative

Under the No Action Alternative, BPA would not ﬁmd testmg of supplementatlon in the
Yakima River Basm BPA 2

would contmue mcludmg passage 1mprovements water enhancements and the coho
- program under CRFMP.

Some salmon and steelhead populations might increase because of the ongoing passage
unprovement activities and habltat mm_o_y_emem; actlwtles_;g_the_lalg;mam_gasg as -
vell as ESA 12 but most likely at
a slower rate than w1th supplementatlon Harvest opportumtles w1th1n the Yakima River
Basin would remain low or depressed, and might be eliminated if runs continued to
decline. They most likely would not increase as rapidly in the short term as they would
under the action alternatives. The No Action Alternative would indefinitely delay
implementation of measure 7.4K.1 of the Council’s December 1994 Fish and Wildlife
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Program, which gncourages BPA to fund constructlon of an anadromous fish hatchery in
the Yakima River Basin.

2.6 _AlternetivesEIim«inated from Detailed Study

~ A number of alternatives to the YFP have been proposed by the pﬁbli'c and agencies, both
during scoping and as comments on the Draft EIS. Most of these alternatives were
eliminated from further analysis in this EIS for one or more of the following four reasons:

" 1) they would not meet the need for knowledge about how the strategy of

supplementation can be applied to the protection and mlnggnmﬁmgagts
on stocks of anadromous fish in the Yakima River Basin;
" 2) they were addressed in other énvironmental documents; ’
3) they could result in an ut_lacdeptably high impact on the environment; or -

4) they were not considered feasible.

2.6.1 Passage Improvements and Other Activities

Passage imprevements, habitat improvement, improvement of instream flows, water
* quality improvement, and controlling predation are all valid alternatives for increasing the

numbers of fish in the Yakima River Basin. These activities have been proposed for the . -

Basin as part of the Yakima Subbasin Plan (YIN, 1990), which was developed as part of
the Council’s planning effort. However, these proposed nonsupplementation activities -
would not meet supplementation research objectives or help reintroduce stocks that no
longer inhabit the basin. Because they would not meet the need for the project, these
proposed alternatives were eliminated from detailed study as alternatives to-the proposed
action. Many of these activities are, however, ongoing as part of the Columbia River
Basin Fish and Wildlife Program and other programs discussed in Section 1.4.

2.6.2 More Supplemented Stocks

As previously indicated, the DEIS included several project alternatives dist‘inguislied
primarily by the number of stocks proposed for supplementation. The seven-stock, five-
stock, and three-stock alternatives discussed in the DEIS were eliminated from detailed
study in the RDEIS and this FEIS because BPA and the project managers have -
concentrated detailed planning on only upper Yakima spring chinook and coho at this
time. Alternatlves 1 and 2 were developed to address this sh1fc in pnontles Rrp;_eg_t

. Cha_pter 2/53 |




The upper Yakima spring chinook stock was identified in the original Draft EIS as the
- preferred spring chinook stock for testing supplementation, given the objective of
conserving the American River populations and concerns regarding the ability to
dlstmgulsh between the Naches and Amencan R1ver populatlons Sy_p_pLemsmtaim_of

gme_s_s,_i[‘he coho fea31b111ty study is proposed under Altematlve 2 because of the desire
of the managers to establish a fall fishery and because it would be consistent with the
Trxbes ongoing coho acchmatlon and release program under the CRFMP

2.6.3 Altematlve Sites

Alternative sites and configurations for the central and satellite facilities were addressed in
the EA on the siting and construction of central, satellite, and trapping facilities for
supplementing anadromous fish populations in the Yakima and Klickitat River Basins
(BPA, 1990a). Central hatchery facilities were proposed at Cle Elum in the upper Yakima
watershed; and at Oak Flats and Nelson Springs in the Naches watershed. The Cle Elum
site has been proposed in this FEIS as the preferred central facility site for upper Yakima

- spring chinook; as it would best meet the water needs and is located closer to the

acclimation sites. The Oak Flats site might not have sufficient groundwater available for
holding of adults through the summer moriths, and the Nelson Springs site was proposed
as (and is better suited for) a fall chinook and/or steelhead facility. Several acclimation
sites were investigated and rejected, either because they did not meet the experimental
needs of the project (and were therefore not feasible alternatives), or because they would
have resulted in unacceptably high impacts on cultural resources or wetlands.

~

2.6.4 Research at Existing Non-Yakima River Basin Sites

After reviewing public comments.on the original DEIS, BPA and the project managers
considered an alternative involving supplementation research to be conducted at existing
Columbia River Basin facilities outside the Yakima River Basin. Supplementation
programs at three existing hatcheries were examined to determine whether they could
meet YFP research goals--the Lyons Ferry Salmon Hatchery-Tucannon River Satellite
(located northeast of Walla Walla, Washington, on the Tucannon River); the Methow
Salmon Hatchery (located near. Wmthrop, Washington); and the Rock Island Hatchery
Complex (located on five rivers in north central Washington). These three programs were
selected as a representative sample from the list of regional supplementation programs.
They are operationally similar to the proposed YFP, they are located in the State of
Washington, and information on them was readily available from WDFW.
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However, none of the three hatcheries could meet both of the two distinct levels of »
experimentation within the YFP experimental design. The first level tests supplementation
success in the context of four major biological response variables (post-release survival,
reproductive success, long-term fitness, and ecological interactioné) The second
-experimental level tests the value of various hatchery rearing strategies. Both the Methow
and Rock Island hatcheries could provide equivalent or greater potential than offered by
the YFP to monitor and evaluate biological response variables. However, none of the
three hatcheries has sufficient facilities to meet the statistical criteria for testing alternative
hatchery rearing treatments set by the design of the YFP. In addition, the ability of the
Lyons Ferry Hatchery to meet the supplementation success research goals has been )
. diminished with the Jisting of the Snake River sockeye stocks and the spring and fall [ ’
chinook stocks as endangered under the, ESA

2.6.5 Other Research Outsme the Yaklma River Basm

While it appears that there is somevopp‘ortunity to conduct supplementation research
comparable to the research planned for the YFP outside the Yakima River Basin, this
alternative-would not meet two of the purposes of the proposed action. The purpose of
testing the assumption that new supplementation techniques can be used in the Yakima
River Basin to increase natural production and to improve harvest opportunities while
maintaining genetic resources-can be met only by supplementing Yakima River stocks in
the Yakima River basin. This alternative also would not fulfill the Council's request that
supplementation be tested in the Yakima River Basin, which is another purpose of the
project (see Section 1.2). Since the proposed alternative to test supplementation at other
locations would not meet either of these purposes, and since none of the facilities outside
the basin could provide equal or better opportunities to perform both types of
supplementatlon research, this alternative is not dlscussed further in this FEIS.

2.7 Comparison_ of Alternatives and Surﬁmary of Impacts

This section summarizes the information in the following two chapters and presents a.”
comparison of the environmental consequences of the two YFP action alternatives and the
No Action alternative. Table 2.6 shows this comparison graphically. The environmental
consequences of the alternatives for each of the major resources affected were rated as
high, moderate, or low. These ratings take into consideration the mitigation summarized
in Section 4.2.2. For a more detailed discussion of impacts, please see the corresponding
discussions in Section 4.1. The following criteria were taken into consideration in these
ratings:

A high impact is one that:
1) cannot be substantially mitigated; -

2) substantially reduces the quantlty or quality of a reglonally or natlonally
significant resource;
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3) would adversely affect the long-term productivity of the environmeht; :
4) irreversibly or irretrievably damages s1gn1ﬁcant resources;

5) consumes substantial quantltles of non-renewable natural resources. -

A moderate impact is one that:
1) creates an impact that can largely be mitigated'

2) may adversely affect the quantlty or quality of a reglonally or natlonally
~ significant resource;

3) may adversely affect the long-term product1v1ty of the env1ronment
4) may involve some 1rrever51ble or irretrievable damage to the environment;

~5) consumes only moderate quantities of non-renewable natural resources.

* Alow impact is one that:

1) creates few or 10 impacts that must be rnitigated'

2) does not reduce the quantity or quahty ofa reglonally or natxonally
 significant resource;

3) isunlikely to adversely aﬁ"ect the long-term product1v1ty of the
environment,

4) involves little or no 1rretr1evab1e or irreversible damage to the env1ronment

5). consumes only minor quantmes_ of non-renewable natural resources.
~ Table 2.6 Environmental Consequences of the Yakima Fisheries Project
Alternatlves

.

Alternative 1 - | "Alternative 2 | No Action

Water Resources -~
Surface water
) Ground water
Floodplains/wetlands
Biological Resources
Aquatic biological resources ‘
Vegetation
Wildlife .
Special Status species
Air Resources and Noxse
Socioeconomics ;
Recreation-and Visual
Cultural Resources
Resource Management .
" (Landuseand - M -
Solid/Hazardous waste)

o

SE R R EEREREEE

1el=l | l=lzl-z] |22
| | o] ofe|e|e|=

g
£

H =High impact M = Moderate 1mpact L =Low orno 1mpact

~ Chapter 2/56 , ; : : .-




There are only minor differences in environmental consequences between
Alternatives 1 and 2. Alternative 2 incorporates the same program for upper Yakima
spring chinook as alternative 1, but adds a feasibility study for coho using the fish already
being released into the basin under the CRFMP. It should be noted that there is no change
in environmental impact attributable to incorporation of the coho feasibility study into the
YFP because the coho release program is ongoing and will continue whether the feasibility
study is included in this project, or not. Potentially high impacts on wild, native, and non-
target fish populations under both alternatives would be lessened through careful ’ | )
adherence to the adaptive management process. While the No Action alternative would
not affect resources through the construction of facilities, it could result in a moderate
impact on anadromous fisheries in the Yakima River basin. This is because the
anadromous fisheries are rapidly declining at present, and the No Action alternatlve would

nm_onmhuj& to reverng the declme , : |
2.7.1 Water Resources h ' - L
2.7.1.1 Surface ' Water

Surface water quantity impacts for Alternatives 1 and 2 would be low. All surface water -
use for the project would be nonconsumptive; water would be returned to the source
stream or river immediately downstream of the point of diversion after it is cycled through
the facility. There are potential problems with water availability at the alternative '
Keechelus acclimation site when reservoir releases are stopped or slowed to allow refill.
Low flows at the mouth of the- Teanaway River in late summer and fall might affect -
upstream migration and spawning of spring chinook salmon retummg to the vicinity of the

North Fork Teanaway and Jack Creek sites.

-~

‘Consistent with the Norfhwest Power Act of 1980 and the Council’s 1994 Fish and
Wildlife Program (Section 4.1.1), existing water rights would not'be affected by the
proposed prolect nor would the ongomg water adjudlcatlon process in the Yaklma Rlver

Surface water quality could be moderately affected by the project in the short-term during
construction of the facilities. -Erosion control measures would be implemented to -
minimize this impact. Effluent from the facilities would cause nutrient levels to be raised
only slightly; the levels would remain within acceptable limits identified by the U.S.
Environmental Protection Agency (EPA).

Due mainly to the potential for erosion during the construction ’périod, the overall impacts
of Alternatives 1 and 2 on surface water were judged to be moderate. No impacts on
surface water quality or quantity would occur as a result of the No Action Alternative.
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2.7.1.2 'Ground_wat(er R o

Impacts on groundwater resulting from Alternatives 1 and 2 were judged to be moderate,
based on the moderate amount of groundwater to be used (0.5 m*/s or 18 cfs for the Cle

- Elum hatchery year-round and 0.06 m/s or 2 cfs for each of the three acclimation sites
from January to May) and the inability to return the water directly to the aquifer. The
water would, however, be discharged to a nearby stream or river after cycling through the
facilities. Groundwater pumping is not expected to adversely affect other wells in the
 vicinity of the Cle Elum hatchery or the acclimation sites_ due to the small amount of water
to be used. No impacts on groundwater would occur as a result of the No Action
Alternative.

2.7.1.3 ,Fylood'plains and Wetlands IR .

Alternatives 1 and 2 would result in moderate impacts on floodplains and wetlands_due to
p agemenj; gf ﬂll because these areas could not be avoided totally in smng the facﬂltles

evelope : ip. In addition, the s1tes for the prOJect facilities would -
be des1gned to minimize 1mpacts and wetland losses would be mitigated through the
construction of replacement wetlands in accordance with local; state, and Federal policies.
Wetland impacts at the Cle Elum hatchery site would total 0.1 ha (0.24 ac.); potential
impacts at the Jack Creek,_N_qg:t_h_Eg__’Legn_g;m and Clark Flat acchmatlon sites would
- be even less. No impacts ¥ ¢ expecte , d
WThe No ACthIl Altematlve would not affect ﬂoodplams or. wetlands

2. 7 2 Blologlcal Resources

2,7.2.1 Aquatic Blologlcal Resources

The hlghest potentlal impact, both posmve and negative, of the proposed project under
Alternatives 1 and 2 is on the aquatic biological resources of the Yakima River Basin. The
project has a good potential for increasing knowledge about the use of supplementation
and the adaptive management process, while increasing the number of upper Yakima
spring chinook returning to the basin. It also has the potential to affect existing wild and
native fish populations adversely through genetic and ecological interactions. The overall
impacts on aquatic blologlcal resources of Alfernatives 1 and 2 were judged to be
moderate, based on the commitment of the project managers to use the adaptive
management process to learn from and continually adapt their actions to prevent or
correct problems that arise. The impact of the No Action Alternative was also judged to
" be moderate in this case, given the potential to continue the declining anadromous fish
populatlon trends inthe Yakima and Columbia River basins without the knowledge and
results that could be gained from implementing Alternatives 1 or 2. ‘

P
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2.7.2.2 Vegetation . ‘ -

Impacts on vegetation from Alternatives 1 and 2 are expected to be low. A total of
approximately 8 ha (20 ac.) of vegetation would be cleared for project facilities at four -
sites. None of the sites are located in rare or unique vegetative communities, and most
have been previously disturbed. The No Action Altematlve would not result in impacts on
vegetation.

2.7.2.3 Wildlife I - .

Impacts on wildlife that would result from the implementation of Alternatives 1 or 2 were.
judged to be moderate. .Approximately 8 ha (20 ac.) of wildlife habitat would be |
permanently affected by the facilities.” Wildlife would be temporarily displaced during
construction, and, in some cases, would be permanently displaced by the facilities. A
wildlife mitigation plan for both the YFP and for possible inclusion in the Columbia River
Basin Fish and Wildlife Plan is being developed for the Cle Elum site in consultation with
the WDFW and the YIN. No impacts on wildlife would result from the unplementatlon of
the No Action Altematlve ,

2.7.2.4- Special Status Species

Few impacts are expected on the listed threatened or endangered species in the vicinity of
the project sites. It is unlikely that listed Snake River anadromous fish stocks would be
found in the Yakima Basin or that Yakima fish would stray into the Snake River Basin.
None of the sites contain suitable Northern spotted owl, grizzly bear, Peregrine falcon
nesting, or marbled murrelet habitat. The project would increase prey available for bald
eagles. However, bald eagles wintering at the Clark Flat site could be disturbed by
increased human activity. Gray wolves have been reported in the vicinity of the Jack

Creek,_N_o_:th_EQ[k_Ie_mmy, and’ Keechelus acchmatlon 31tes S_the_dmdmesj;_g_g

g_o_nsjmgu_qn_nms_e_._For these reasons, the 1mpact was ]udged to be moderate
Consultation with the USFWS on ways to minimize these impacts would be completed
prior to construction. Impacts on candidate and state-listed wildlife species are not
anticipated. The status of petitioned species now under review by NMFS and USFWS
(e.g. bull trout, steelhead) would be monitored and consultation would be initiated if they
were listed. No impacts would result from the No Action Alternative,

2.7.3 Air Resources and Noise |

Impacts on air resources and noise would be minor, and would be limited within the State
guidelines. The majority of the impact would occur during construction from vehicle
exhaust emissions, noise, and dust generation. No impacts would result from the No
Action Alternative. :
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2.7.4 Socioeconomics . : . o

Impacts on socioeconomics would be beneficial but low. Employment and income would
be expected to increase in the areas surrounding the project from expenditures of funds for
construction, operation and maintenance, monitoring and evaluation, and harvest. A-
portion of the employment and income would economically benefit some individual
members of the Yakama Indian Nation. Secondary effects from addltlonal rounds of
economic activity were included. The No Action Altematlve would not result in these
positive impacts on the economy.

2.7.5 Recreatlon and Vlsual

Altematlves 1 and 2 could potentlally affect the Le_s_d_e_Ltrout fishery, both negatively and |
pos1t1ve1y Negative impacts could result from adverse ecological and genetic interactions,
while positive impacts could result from the increased prey base that would be prov1ded by
juvenile chinook smolts. V1sual resources would be altered by the constructlon of the
facilities. ;

recreatlonal resources are not expected to be aﬂ’ected negatlvely, and the addltlon of
interpretive facilities planned at the.Cle Elum site would provide additional recreational
resources. The overall impact was judged to be moderate due to visual impacts and

potential impacts on the resident trout fishery. The No Action Alternative would result in |
~ neither positive nor negative impacts on these resources.

2.7.6 CuIturaI Resources =~ - - -

Little to no impacts on cultural resources would result from the 1mp1ementat10n of .
Alternative 1, 2, or the No Action Alternative. Except fo

mﬂ_ﬂgﬁhﬁq:_le_ggmmurveys at the p_Qp_Qged_facnty s1tes revealed no cultural o

© - resources that would be affected by constructlon

fana lan If gthg[_cultural resources were dlscovered durmg
constructlon, s_gmllgr consultatlon would immediately be 1mt1ated

2.7.7 Resource Management

About 8 ha (20 ac.) of land would be affected by the construction of facilities under |
Alternatives 1 and 2, but the facilities would be consistent with local and state land use
policies in most cases. Most of the 1mpact would result from the unavoidable siting of
pumps and intake and outlet facilities in riparian and protected shoreline areas. - Potentially
prime farmland soils are found at the Clark Flat and Easton Dam sites, but the sites are not
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- irrigated or currently used for farming, other than grazing at the Clark Flat site. The
project staff is consulting with Kittitas County agencies to ensure project consistency with -
County and State land use policies and regulations. A moderate amount of solid waste

and small amounts of hazardous wastes would be generated at the facilities. No land use
or waste generation impacts would result from the No Action Alternative. -

~
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3. AFFECTED ENVIRONMENT

3.1 Introduction

This chapter describes the existing resources that may be affected by either of the’
alternatives for the proposed YFP. Siting and construction of the Cle Elum hatchery
(Alternatives 1 and 2) was previously discussed in the original Environmental Assessment
(BPA, 1990a); updated information is included in this EIS. Siting and construction of
several alternative locations for the three preferred acclimation sites for upper Yakima
spring chinook (Alternatives 1 and 2) are also addressed in this document.*

~

3.2 Water Resources

Surface water resources and their current uses are described below for the Yakima River
and its tributaries. Both surface and ground water would be used for the Cle Elum
hatchery facility and the acclimation sites. Unless otherwise noted, the information
presented below was taker from the EA (BPA, 1990a). '

3.2.1 Surface Water Resources

_The Yakima River drains a 15,941-square-km (km?) (6,155-square-mi (miz))basin in
central Washington, flowing 436 km (217 mi.) from Keechelus Lake in the Cascade
Mountains (elevation 746 meters(m) or 2,448 feet (fi.)) to the Columbia River near
Richland (elevation 91.4 m or 300 ft.) (See Figure 2.4.) Yearly precipitation in the
Yakima River Basin ranges from about 20 centimeters.(cm) (8 inches (in.)) in the eastern
lowlands to over 254 cm (100 in.) in the Cascade Mountains.

The river ﬂows in a southeasterly direction through the Kittitas Valley from Cle Elum to
Ellensburg. The river then turns south as it cuts a canyon through Manastash and
Umtanum Ridges (Yakima Canyon). The river continues south past Roza Dam and Selah
Gap to the City of Yakima. It then flows past Union Gap, Wapato Dam, and Sunnyside
Dam and into the lower valley for the final 169 km (105 mi.) to the Columbia River. The
river flows in a southeasterly to easterly direction in the lower valley and passes over the
last two irrigation d1vers1on dams at Prosser and Horn Rapids.

Major tributaries to the Yakima River include the Kachess Cle Elum, Teanaway, and
Naches rivers in the upper portion of the basin and Ahtanum, Toppenish, and Satus creeks
in the lower portion. The Naches River is the largest tributary to the Yakima River. It

4 As explained in Chapter 2, 3 of the 16 acclimation sites originally identified for upper Yakima spring
chinook have been identified as preferred: the Easton Gravel Pond site, Jack Creek, and Clark Flat.
However, three additional alternative acclimation: 51tes (I\lo_[th_EQ[k_’LQamax_Keechelus Dam, and Cle
Elum upper) are also discussed in this EIS. .
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_ extends about 72.4 km (45 mi.) from its confluence with the Yakima River near Yakima
upstream to the Bumping River confluence; the Little Naches and Bumping Rlvers :
combine to form the Naches River at this location. .

SlX storage reservoirs have been developed in the headwaters area of the Yakima River to -
supplement flows during the irrigation season (March to October). Keechelus, Kachess,
and Cle Elum lakes flow into the Yakima River above Cle Elum. Bumpmg, Clear, and
Rimrock lakes, flow into tributaries of the Naches River.

3.21.1. Water Quantity

The-average annual discharge from the Yakima Rlver Basin is 3.54 cubic kllometers (km3)
(2.9 million acre-feet) of water. About 2.93 km3 (2.4 million acre-feet) are diverted from
the Yaklma Rlver for 1rr1gat10n, ‘of Wthh approx1mate1y 1. 83 km3 (1.5 million acre-feet)

0 eers, 1978). Smaller
amounts are e diverted for 1ndustna1 and mum01pa1 use and hydroelectnc power generation.
Irrigation and other diversions have caused problems for Yakima River basin fish, as

smaller tributary streams are dewatered during migration and/or spawning times.

‘Typlcally, ﬂuctuatlons in ﬂow are large in wmter moderate in sprmg, and small in late
summer. The average annual ﬂow in cublc meters per second-(m3/s) or cubic feet per
- second (cfs), is as follows: :

e 9.6m3/s (338 ofs) below Keeqhelus Lake;
‘o 57.8 m3/s (2,040 cfs) at Cle Elum, . \ 7
o 65m3/s(2,297 cfs) at Umtanum c " SN ‘
o 71.8m3s (2,534 cfs) near Parker and ‘

e 111m3/s(3,921 cfs) at K10na (U S. Anny Corps of Engineers (Corps),
o 197).

Water Resources at Hatchery and Acclimation Sites

Slmulated and gauged mean monthly discharges for rivers and creeks affected by the siting
of the project facilities are shown below, in Table 3.1. The table indicates mean monthly
discharge for the period of operation, or during the months of January through June for all
of the facilities except the Cle Elum hatchery. The Cle Elum hatchery would operate year-
round. Mean monthly discharges are shown for all months at this site. Other specific
information on site-specific streamflow characteristics follows.
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Table 3.1 Summary of Estimated Stream Flbw for Surface Water Sources for

Proposed and Alternate Yakima Flshenes Project Facilities, January

through June .
Water Require- Average Monthly Flow Rates [m*/s (cfs)]
Site Source ment -
’ ' m’/s : - :
January  February March April May June

Cle Elum Yaldfila 2.0(72.1) 212 20.9 23.9 332 53.0 80.9
Hatchery River (hatchery) ‘(757) T (748) (855) (1184) (1892) - (2890)
and 0.24 . )

P 8.7 Jul August Sept. October Nov. Dec.
ZEBELE _(aec(limztion 1 s 100.9 314 13.6 16.3 14.4
s site)® (3530) (3602)- . (1120) (486) (583)  (516)
Easton Yakixila .0.24 134 11.6 12.7 13.0 19.3 14.7
acclimation River’ 37 7 414) . (453) (464) (691) (526)
site (both - L :
options) ) .
Jack Creek N.F. 0.24 2.5 1.8 <22 42 6.1 5.3
acclimation Teanaway’ 8.7 (o1 (65) 79 (149) (217). .  (189)
site =° . ~ ' '
Clark Flat Yakima 0.24 33.7 333 . 381 58.5 83.5 84.6
acclimation River? &7 (1205) ~ (1191) (1362) - (2090) (2983) (3020)
site - - )
Keechelus Yakixila - 024 4.7 36 1.3 6.7 15.7 16.1
acclimation -River 3.7 (576)

site

(169) (129) CY)) (240) (562)

! Estimates based on stream gauge data. ‘
2 Reduced during periods of river flow less than 9.8 m3/s ( (350 cfs). . 7
3 Estimates based on North Fork Rattlesnake Creek mean monthly flow data, extrapolated -using USGS

. equatlon (1978).
4 Estimates based on USBR hydrologlc model.

5 Cle Elum acchmatxon site would be operated during January-June only.

, The Cle Elum hatchery . site is located on the Yakima RIVCI' upstream from the town of Cle

Elum. The hatchery would operate year-round and would be supplied with a combination

- of surface and groundwater. The surface water requirement of 2.0 m3/s (72.1 cfs) would

be pumped from the Yakima River, run through the facility, and then returned to the river,
along with the groundwater used in the facility. Monthly mean flows for the Yakima
River at Cle Elum range from an average high of about 200 m3/s (7,100 cfs) in June to an
average low of 13 m*/s (460 cfs) in October. The lowest monthly mean flows range
between 8.5 and 9.9 m3/s (300 and 350 cfs) during the driest years. Under current
agreements for protection of fishery resources (the Quackenbush ruling; see discussion in _

Section 3.9.2.1), flow in the Yakima River at the Cle Elum hatchery site is maintained at
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© - 325cfs (9.1 m3/s) durmg the typlcal fall low-ﬂow perlod Extreme low flows, however
may be as low as the 5.3 m3/s (190 cfs) observed in October 1994 ,

The acclimation sites would be supplied by a combination of surface water from adjacent
 tributaries and rivers and groundwater from nearby wells. All flows would be retumed to
the river. The water would be pumped to the raceways. D1ver51on of water from streams,
at flow rates of Q.24 m3/s (8.7 cfs) per site (serving all six raceways), would be scheduled
to occur between January and May of each year. Flows in the affected creeks or rivers are
normally high in April and May. Raceways are scheduled to be drained after the fish have
been released by the end of May. These flows would be supplemented w1th 0.06 m3/s -

(2 cfs) of groundwater from nearby wells. " - . -

e Easton Acclimation Site (both s1tmg optlons) -Six raceways would be located
near the Yakima River downstream of the Easton Diversion Dam, just northwest
of the town of Easton. Water would be pumped to the raceways from the Yakima
River. Monthly mean flows below Easton Dam range from an average high of
70.4 m3/s (2,485 cfs) in May to an average low of about 0. 7 m3/s(24 cfs) in
November.- However, the USBR now provides for minimum flows at Easton for
‘'spring chinook salmon spawning of 5.7 m3/s (200 cfs) during September and

. minimum incubation flows of 4.2 m3/s (150 ¢fs) diring winter, in conformance -
‘with the Quackenbush Decision (USBR, 1990b)

. Jack Creek @Mﬂa&w&m six |

Taceways would be located either along Jack Creek near its confluence with the
North Fork of the Teanaway River, or approximately a mile upstream on a terrace
. above the North Fork Teanaway. The Teanaway River is the second larges 5
tributary to the Yakima River and drains an area of about 518 km2 (200 mi®).
Water would be pumped to the sites from the North Fork of the Teanaway River.
- Simulated monthly mean flows for the North Fork at the Jack Creek site during the
proposed period of use range from an average high of 6.1 m3/s (217 cfs) in May to

an average low of 1.8 m3/s (65 cfs) in February F_QWS_fQ__‘LhQNQ\ﬂJ_ﬂEK

ng]_e_crgek_,_&mulated monthly mean ﬂows for the Teanaway Rlver near the
mouth range from an average high of 24.6 m3/s (870 cfs) in May to an average
Jow of 2.5 m3/s (90 cfs) in August. Periods of no or very little flow are common
near the mouth from July through October. Flows during the period August 2
through October 19, 1989, ranged from 0.3 to 0.5 m3/s (10 to 19.2 cfs). Although
thé mouth is well downstream of the acclimation sites, upstream migration and
spawning of spring chinook salmon could be affected by these low flows.

e Clark Flat Am:llmm:mmSlte Six racéways would be located on  the banks of the I
- Yakima River near Thorp. Yakima River flows in this vicinity are similar to those
described for the Cle Elum site. Water would be pumped from the river to the
raceways.

e- Cle Elum M}&MS&& Six acclimation raceways would be ' l
- - located next to the proposed Cle Elum hatchery site upstream of the city of Cle

rd

Chapter 3/66 a o K - ‘ .




Elum on the ‘Yakirna River floodplain. Yakima River flows in this vici}ﬁty are
similar to those described for the Cle Elum hatchery. Water would be pumped

from the Yakima River to the raceways, using the same intake facilities as for the
hatchery.

e Keechelus (alternate) Site. Six raceways would be located along the Yaklma I
- River downstream of Keechelus Dam: Either water would be pumped from the

Yakima River to the site, or gravity flow directly from the dam might be explored.

" Mean monthly flows near Keechelus Dam have been measured as high as
46.2 m3/s (1,630 cfs) in August. Simulated monthly mean flows at this location .
range from an average high of about 20.8 m3/s (735 cf§) in August to an average

" low flow of about 1.8 m3/s (65 cfs) in March. However, low flows of about
0.08 m3/s (3 cfs), largely from seepage, have occurred from October through April
when releases from Keechelus Dam have been stopped after the irrigation season
to allow the reservoir to reﬁll

‘ 3.2.1.2 Water Quality

Parameters affecting both aquatic life and human health can be analyzed to determine

water quality conditions. The Washington Department of Ecology (WDOE) has-defined

water quality criteria for all surface waters in the State of Washington (WDOE, 1988).

Criteria are defined for temperature, pH, turbidity, fecal coliform bacteria, dissolved oxy-

gen, and toxicants (ammonia and selected metal and organic constituents). The criteria for -
some of these parameters depend on how a water body is classified. - All waters are

classified as fresh or marine, and as Class AA (extraordmary) Class A.(excellent), Class B
(good), Class C (falr) or Lake Class ’ . :

Most of the Yakima River and its tributaries are classified as Class A. The Yakima River
above the Cle Elum River is classified as Class AA. The Naches River above River Mile -
35.7 and the Tieton River are also classified as Class AA. Water quality problems in the
Yakima River basin are largely restricted to the lower 40 percent of the river, roughly
from Sunnyside Dam to the confluence w1th the Columbia River (BPA, 1990a).

Water temperature is critical to the survival of many aquatic orgamsms, especially fish. -
High water temperatures limit the amount of dissolved oxygen that can be carried in the
water, and a low concentration of dissolved oxygen (less than 4 milligrams per liter
(mg/L)) has an adverse effect on aquatic life. Water temperatures in most of the Class A

. segments of the Yakima River rarely exceed 21°C (70°F); the Class AA segments rarely
exceed 16°C (61°F). However, summer temperatures at Prosser and Kiona (on the lower
river, through which the anadromous fish must pass on their way down from the
supplementation areas) frequently exceed 24°C (75°F); 90% mortality of some fish species
can occur at temperatures above 21°C (70°F) (WDF/WDW, 1991). Water temperattires
are affected by the operatlon of water storage reservoirs in the upper portions of the
Yakima River basin and by irrigation diversions. Diverting and reserving water for
storage reduce the amounts of water flowing downstream; the resulting reduced amounts -
of instream water heat up more quickly. -

/
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Spring chinook smolt outmigration occurs at Prosser from late March through early June,

. with the average date of 50% passage on April 22. Steelhead smolt outmigration ranges

from early March through mid-June, with the date of average 50% passage on April 30.
Fall chinook smolts migrate from mid-April through early July, with the average date of
50% passage on May 31. The average monthly temperature at Prosser, as well as the
monthly maximum and minimum temperatures are as follows:

e March average of 7.7C (459 F) with 2 maximum of 127C (54.9 F) and
‘ ‘minimum of 2.0 C (35.6 F); .

e April average of 11.8 C (53. 2 F), with a maximum of17 6C (63 7 F) and
minimum of 8.1 C (46.6 F); )

.o ’May average of 15.9 C (60.6 F), w1th a maximum of 21.8 C (71.2 F) and
minimum of 11.2 C (52.2 F);

o. June average of 19.2.C (66.6 F), with a maximum of 26.7C (80 0 F) and
~ minimum of 13.9 C (57 1 F) and ' i

. July average of 22.2 C (71 9 F), with a maximum of 26 3 C (80 2F)and
minimum of17 3 C(63.1F).

The estimated mean monthly temperatures at Richland in the lower river were 18.0 C
(64.5 F) for May, 21.0 C (69.8 F) for June, and 24.5 C (76.1 F) in July.

- The dissolved oxygen level of the Class A segment of the Yakima River is at least

8.0 mg/L during normal daylight hours. Data reported for bimonthly sampling at Union
Gap (above Ahtanum Creek) and at Kiona from 1980 to 1985 show that dissolved oxygen
exceeded 8.5 mg/L on every occasion. However, dissolved oxygen problems have been
observed during summer evening hours in the lower Yakima River. A 24-hour sampling
" in August 1973 identified dlssolved oxygen concentratlons as low as4.2 mg/L in the river
downstream from Mabton._A s

Extremes in pH have an adverse effect on aquatic life. Values for pH (hydrogen ion
concentration in water) in surface waters generally range from about 6 to 9, The pH of
the Yaklma River is typlcally between 7 and 8, but exceeds 8.5 on rare occasions. _A_;ﬂ

Turbidity is a measure of suspended matter that interferes with the passage of light. (The
direct effect of suspended matter on aquatic life is ngted below, under the discussion of
solids.) Light interference elevates water temperatures and decreases plant growth by
.absorbing radiant energy. The turbidity criterion for Class AA and Class A fresh waters is
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not to exceed 5 nephelometric turbidity units (NTU) over background when the back-
ground turbidity is 50 NTU or less. The background turbidity in the Yakima River is less
than 50 NTU. Bimonthly measurements in the Yakima River from 1980 to 1985 showed
that total turbidity averaged 6.1 NTU (0.7- to 35-NTU range) at Union Gap and 8.5 NTU
(2~ to 48-NTU range) at Kiona. Measurements taken at 12 stations in.the Yakima River
from April to October 1974 showed a trend of increased turbidity at successive down-
stream stations. Average values ranged from a low of 2 NTU at Cle Elum to a high of

17 NTU at Kiona. Turbidity increases downstream of Union Gap as irrigation returns
enter the Yakima River.

Total suspended solids (TSS) include all materials (sand, silt, clay, and organic material)
held intemporary suspension in the water. Suspended solids have an adverse effect on
fish health and plant productivity. Also, these solids settle out in calm water and adversely
affect aquatic life by smothering bottom organisms. For these reasons, guidelines have
been recommended: maximum levels of 25, 80, and 400 mg/L offer a high, moderate, and
low level of protection for aquatic.communities, respectively (Corps, 1978). Based on -
these guidelines, average TSS concentrations in the Yakima River at Union Gap offer a
low to moderate level of protection from May through November and a moderate to high
level of protection from January through March. Thus, aquatic life in the Yakima River is
most likely to be affected by TSS during the winter and early spring. ‘

Nutrients feed the growth of aquatic pfarits and microbes (algae and bacteria): Excessive _
nutrient concentrations lead to excessive plant growth. Such growth contributes to
depressed oxygen levels from plant respiration and decomposition, and presents an
esthetically unpleasant appearance. The principal nutrients that control plant growth are
.nitrogen and phosphorus. Critical thresholds for these two nutrients are 1 to 2 mg/L
nitrate nitrogen (Rinella et al., 1992) and 0.1 mg/L total phosphorus (USEPA, 1986;
Rinella et al., 1992) to avoid excessive growth. Bimonthly average nutrient
concentrations at Union Gap range from 0.12 to 0.36 mg/L for nitrate-nitrogen and from
0.067 to 0.113 mg/L for total phosphorus. Nitrate levels downstream at Kiona are about -
five times higher than those at Union Gap during the irrigation season, presumably from
fertilizers in irrigation-return water. :
Yakima River Basin fish populations are potentially aﬁ’ected by historical use of
chlorinated pesticides leachlng from soil. Total concentrations of dichloro-
diphenyltrichloroethane (DDT) in four of the mid-watershed tributaries (Birchfield Drain,
Granger Drain, Sulphur Creek, and Spring/Snipes Creek) have high enough concentrations
to cause a chronic response in resident fish populations, although reproduction does not
appear to be affected. Resident fish are more likely to be affected than anadromous fish
because of their feeding habits and long exposure tlme

3.2.2 Groundwater Resources |

N
\
~%

Shallow unconfined groundwater is generally found next to rivers and streams in the
Yakima River Basin. Groundwater sources include rainfall, snowmelt, and irrigation
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‘water that infiltrates porous’surface soils. The ready infiltration and groundwater recharge
make the shallow groundwater susceptible. to pollution from the application of pesticides
and fertilizers to the land surface, as well as from animal and human wastes.

: Deeper and/or conﬁned groundwater is generally derived from rainfall and snowmelt in the
higher elevation areas surrounding the watershed. Such groundwater is likely to be less
affected by pollution from lowland agriculture and industry because 1t is not hydraulically
connected to surface sources.
Typically, shallow unconfined groundwater is hydraulically connected to the surface
waters. At higher elevations and in the upper parts of the watersheds, the rivers and
streams may be maintained by discharge from groundwater. In the lower reaches of the
rivers and streams, and from behind dams and other surface water unpoundments water
may flow into and recharge the groundwater

.-
- Groundwater resources are described below in the area of the Cle Elum hatchery, which
would require a year-round source of 0.5 m3/s (18 cfs)'of groundwater from a proposed
well field. Water withdrawn from wells at the site would be returned to surface waters
through the hatchery outﬂow

Surface matenal at the site consists of about 4.6 m (15 ft.) of Quaternary alluvium and
glacial outwash. - The surface material is underlaid by a dense clay unit that acts as a
confining layer for a confined (artesian) sand and gravel aquifer below Bedrock consists
of sedimentary rocks of the Roslyn Formation.
The USBR investigated the site area in 1989 with a six-line resistivity study to aid in
delineating potential locations for water supply wells (USBR, 1990a). Four potential
drilling sites were selected, and one observation and one production well were drilled. -
A flowing artesian aquifér was found at approximately 32.6 m (107 ft.) below the land
surface, and aquifer tests-indicated-that the production well could yield about 0.03 to
0.04 m3/s (1.3 to 1.5 cfs) for sustained periods of time, based on a maximum pumping
" rate of 3028 liters per minute (800 gallons per minute) during the test.

5. . . . g Y

CHoM Hill conducted additional groundwater investigations at the Cle Elum site in 1991,
including three seismic refraction line tests to estimate depth and configuration of the
bedrock at the site (USDOE, 1991).- Based on results from the seismic study and USBR
- results, CHpM Hill drilled a 40.6-cm (16-in.) test/production well to a depth of 65 m.
(213 ft.). The well encountered flowing artesian groundwater at a depth of 34.4 m

- (113 f.) in the sand and gravel aquifer, which continued to a depth of 57.6 m (189 ft.).

Aquifer pumping tests were performed at pumping rates up to 5678 liters per minute (Ipm)
or 1,500 gallons per minutes (gpm) to determine aquifer parameters. Analysis of test data
indicated that the well could be expected to sustain a yield of up to 0.09 m3/s (3.3 cfs).
Temperature and test data also suggested that the aquifer is effectively isolated from the
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Yakima River by the clay layer, and that there is 1ns1gn1ﬁcant leakage (recharge) at the site
from the river to the aquifer. ‘
Based on their resu,lts, CH7M Hill recommended-installation of four additional 40.6-cm-
diameter (16-in-diameter) wells located in a line along the Burlington Northern Railroad
right-of-way, each pumped at 0.09 m3/s (3.3 cfs). These wells, plus two existing USBR
production wells, would supply the groundwater requirements for the Cle Elum hatchery.
Groundwater resources at the acclimation srtes have not yet been investigated. However,
due to the small amounts of water (0.06 m /s or 2 cfs) necessary_ang_the_hm_te_d_p_eug_d_o_f

e of sufficient flows is

antlclpated tobea problem at these 31tes

3.2.3 Floodplains and Wetlands

The proposed YFP facility sites were selected to minimize floodplain impacts. Detailed
floodplain studies have been completed for the Cle Elum hatchery facilities; they would be -
outside the floodway of the Yakima River. The river pump station at Cle Elum, however,
would be located at the edge of the floodway, and portions of the facilities would be
located in the 100-year floodplain, as designated by Federal Emergency Management .
Agency flood hazard mapping. All buildings, however would be constructed above the
100-year ﬂood level.

'Although detailed flood studies have not been completed at the acclimation sites, these
sites were selected to minimize flood impacts. Preliminary studies were conducted and the
facilities were sited by experienced floodplain hydrologists. Detailed floodplain studies
would be completed, as necessary, during final'design of the facilities.

Based on National Wetland Inventory maps, a variety of wetlands has been identified in -
the vicinity of the Cle Elum Hatchery and of several of the proposed and alternative
acclimation sites (Table 3.2). However, the National Wetland Inventory maps indicate
only general habitat types; verification requires a quantitative evaluation (called a
delineation) of wetland habitats. Qualitative habitat surveys were conducted by the -
Pacific Northwest Laboratory in fall 1991, spring 1992, and summer 1994 at each of the
planned and alternative acclimation sites. Based on the field reconnaissance, wetland
habitat potentially-affected by planned YFP facilities was identified, and recommendations
were made to relocate facilities or acclimation sites. Additionally, a wetland delineation
was completed for the Cle Elum hatchery site facilities by CHoM Hill in 1994.
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Table 3.2 Wetland Desngnatlons of Planned and Alternatlve YFP Slte Locations
Based on N ational Wetland Inventory Maps.

Faclllty/Locatlon R Wetland Des1gnatlon

Cle Elum hatchery site - palustrine emergent seasonally flooded/well drained
Cle Elum acclimation site " | no wetlands designated on site .
Easton acclimation sites )

Easton gravel pond site option - no wetlands designated on site

Easton Dam site option no wetlands designated on site
Jack Creek acclimation site : riverine upper perennial open water permanently flooded
N.F. Teanaway site ) wetlan ignated on si
Clark Flat acclimation site palustrine forested seasonally flooded
Keechelus acclimation site no wetlands designated on site

e Cle Elum Hatchery Site. Wetlands in the area consist of the oxbow ponds and
excavated depressions that are intermittently surrounded by sedges, cattails,
rushes, alder, bitter cherry, chokecherry, black cottonwood, red osier dogwood, " | I
wild rose, snoWberry, black hawthorn, and blue elderberry.5> The proposed facility
site was located to minimize losses to any wetlands in the aréa. ‘It is on a terrace
above the oxbow ponds, in an area that has previously been disturbed. A fringe of
_riparian wetland occurs at the site of the proposed discharge from the lower
oxbow pond. :

Cle Elum Acclimation (alternate) Slte. No wetlands were identified at the I
acclimation site. , . . o :

Easton Acclimation Sites - Easton gravel pond site option. Quarry ponds are |
located slightly north of the site and an emergent marsh south of the site; however,
there are no wetland habitats on-the site.

Easton Acclimation Sites - Easton dam site option. No wetlands ‘were |
identified at the site.

~

Jack Creek Acclimation Site. The Jack Creek site is located next to the riparian
_ habitat along Jack Creek, in an open field. The site is located in the floodplain that
constitutes the only potential wetland habitat. Vegetation includes primarily

- cottonwood and willow. = -

‘Mmmwm:a%ﬁ;& The site is divided ,
_between an upper and lower terrace. Ma@mﬂm@nﬂmun

Clark Flat Acclimation Site. The area adjommg the river at the site is designated
palustrme by the National Wetlands Inventory and the WDFW Priority Habitats
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System Database (WDFW, 1994). Thxs nparlan ‘area adjacent to: the river supports

willows and mature cottonwoods.

e Keechelus Acclimation LM Site. Although the site itself is not located
within a designated wetland, the surrounding area includes a wetland complex
associated with Keechelus Marsh (WDFW, 1994). '

3.3. Blologlcal Resources Aquatlc

Supplementing the populatlons of upper Yakima spring chmook salmon in the Yakima

River Basin may affect other aquatic resources. Descriptions of the fisheries and other

aquatic resources that may be affected by the YFP are provided below. Resident trout

resources are described in Section 3.3.1.7, and the resident trout fishery is described

separately, in Section 3.7.1, to facilitate discussion of specific concerns ralsed during the
YKEFP scoping process.

3.3.1 Fisheries Resou_rces

Around the middle of the 19th century, numbers of 2 !
mm_gsﬂmate_d_t_o_hammngg_dj:m@O 000 to 960, 000 annually (Bryant and Parkhurst
1950; USBR and USFWS, 1976; YIN et al.,-1990).. The Yakima River contained spring, -
summer, and fall chinook salmon; sockeye salmon; coho salmon; and summer steelhead.

Wild so'ckeye and coho salmon are now extinct; the handful of sockeye and coho salmon
now present in the Yakima River Basin are the result of strays from other Columbia River-
watersheds or hatchery plants of nonlocal fish into the Yakima River. They have not
established naturalized populations in the Yakima River. Summer chinook are believed to
be extinct, but this has not been confirmed. Spring and fall chinook salmon and summer
steelhead are present, but at a fraction of their original numbers. The 1989-1994 5-year
mean annual return of salmon and steelhead to the Yakima River system is approx1mate1y
5,100 adults Species of concern are discussed below

3.3.1.1 -Spring Chinook Salmon

Spring chinook salmon are prized as sportfish and for commercial, ceremonial, and
subsistence fishing. Spring chinook salmon historically comprised one of the largest-
anadromous fish runs in the Yakima River Basin. Smoker (1956) estimated that spring
chinook salmon production from the Yakima River alone accounted for about

13.8 percent of the total Columbia River spring chinook salmon run in the early 1950’s.
The historical size of the spring chinook salmon run has been estimated at about 200,000
fish per year (YIN et al., 1990). Since 1957, however, arinual returns of spring chinook
salmon to the Yakima R1ver have ranged from 166 to 9,442 fish, with the 1990- 94
average at 2,941 fish (Fast per. comm., 1994).

The capacity of the Yakima River to support spring chinook salmon smolts has been
estimated using two computer models: the Council’s model and the instream flow
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incremental methodology (flow model). The estimated smolt capacity for the Yakima
basin, as derived from the Council’s model, ranges from 2.4 million for current production
areas and present conditions to 3.8 million, including all potential habitat with all habitat
improvements. The ﬂow model predlcts the smolt capacrty at 1.5 million under current
condltlons : o ’

Based on2 years of extensive genetlc analysis by WDFW (Busack et al. 1991) there
appear to-be three genetically distinct substocks of spring chinook salmon in the Yakima
River Basin: the American River, Naches River, and upper Yakima stocks. These stock
distinctions are based on differences in electrophoretlc data, age composition, and

7 observatlons of spawnmg timing between 1989 and 1993 ‘

Adult spring chinook salmon begin rrugratmg upstream past Prosser Dam in late April and
have completed passage by late July. Spring chindok salmon begin spawning in the
American River in late July, and the other Naches populations spawn about 4 weeks later.
Upper Yakima River populations spawn in early-to-mid September and usually reach peak
spawning by late September. Amierican River and Naches populations reach peak
spawning by mid-August and mid-September, respectively. All spring chinook salmon
‘populations have completed spawning by mid-October. American River spring chinook -
salmon return primarily as S-year old fish, while adults destined for the upper mainstem of
the Yakima River are generally 4 years old.

Historical and current distribution. of Yakima spring chinook salmon are illustrated in
Figure 3.1. The historical spawning areas for Yakima spring chinook salmon include the
Yakima River upstream from the City of Ellensburg, the Naches River, the Cle Elum River
(upstream and downstream from Lake Cle Elum); the Tieton River (north and south
forks) Rattlesnake Creek, and the Bumping, Little Naches, Teanaway, and American
rivers. Other areas that may have been important are the Cooper and Waptus rivers and
Naneum, Wilson, Taneum, Swauk, Manastash, Wenas Cowrche Ahtanum (plus

- tributaries), and Logy creeks. |

Spring chinook salmon currently spawn in the Yakima River upstream from the city of
Ellensburg and immediately downstream to Roza Dam; the Cle Elum River downstream -
from Lake Cle Elum; the mainstem Naches, , Bumping, Little Naches, and American rivers;

- ,and Rattlesnake Creek.

Spring chinook fry emerge from the gravel from late March through early June. The
juveniles rear in the Yakima for 1 year before outmigrating to the ocean. The smolt
outmigration occurs from late March through early June at Prosser. The average date at
which 50% of the smolts have migrated past Prosser is April 30. Adults can return from
the ocean after 1, 2, 3, or 4 years, with the Upper Yakima stock generally 2—year/ocean
fish and the Amerlcan River stock mostly 3-year ocean fish. ’ ‘ .
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Causes for Decllne

About 90 percent of the MQMQWW% lost between 1850 and |

1900. A portion of this decline was attributable to lower Columbia Rlver fisheries. The
in-basin causes of this dechne include:

1) construction of unladdered irrigation dams (especially Pomona Dam ' |
", around 1880 and Sunnyside Dam in 1893) that completely blocked adult
migration during part of their run; : \

2)" entrainment of fry and smolts in unscreened leGI'SlOIl canals (few of which.
were screened before 1934); -

" _ 3) periodic destruction of spawning beds by downriver log drives that forced
D large volumes of water to be released from dams 11ke the one at Pomona;

4) intensive local fishing;
5) irrigation activities;

' 6) ~elimination of braids and natural ﬂoodways by diking and channelization;
-and -

7) drastic reduction in the number of beavers and beaver ponds, and the
~ resultant loss of natural water storage and rearing habitat (Dav1dson
1953). :

o Constramts on Natural Productlon o

~

Sprmg chmook salmon. productlon in the Yakima River Basin is hmlted by both too-high
and too-low instream flows at the wrong times of the year, lack of passage around
irrigation diversions in tributaries, degraded riparian and instream habitat, and low oxygen
levels from excessive water temperatures in the lower basin.

‘ 3;3.1.2 Sumrher Chinook Salmon

Little is known about the historical Yakima River summer chinook salmon population 7
. levels. Recent estimates for the historical run size, however, place the combined salmon

" run of fall and summer chinook salmon at up to 250,000 fish. Natural production might
result in a run of around 10,000 summer chinook salmon adults, estimated using
parameters for the Wenatchee River stock (YIN et al., 1990).

In the Wenatchee River, adults ascend to the middle and upper reaches of the river during
“summer and early fall. Spawning occurs in late September and early October
. (WDF/WDW, 1990). Juveniles emerge from mid-February through mid-April, rearing as
" they migrate through the Wenatchee and Columbia rivers. Peak outmigration occurs in
June and July, with migrants continuing to pass mainstem dams through August.
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‘Historic spawning and rearing areas for summer chinook salmon are believed to have been
in the middle reaches from Sunnyside Dam to Roza Dam on the Yakima River and in the
lower Naches River from the mouth to the Tieton River. The last summer chinook
spawnmg nest (redd) was recorded in 1970, and summer chinook salmon may now be

~ extinct in the Yakima River.

Causes for Decline

The in-basin causes for historic decline include construction of unladdered dams,
entrainment of juveniles in unscreened diversion canals, log driving and sudden releases of
water, intensive local fishing, diking and channelization, and loss of natural water storage
and rearing habitat. Additionally, irrigation withdrawals resulted in low flows and high

_water temperatures in July and August, the period during whlch summer chinook salmon
adults would normally migrate in the mainstem.

Constramts on Natural Production

Factors limiting natural production of summer chinook salmon in the Yakima R1ver are
high water temperatures, low flows, predation, and poor water quality downstream of
Sunnyside Dam during July and August. The water temperature and flows in the lower
river are affected by slow-movement and shallow-water exposure to sunlight, as well as by
warm silt-laden irrigation returns. Flow subordination from power plants would likely
provide improved passage. Likelihood of improvements to water temperature in the
middle and lower river is considered "slight" (USBR/WDOE, 1987).

3.3.1.3 Fall Chinook Salmon

_Fall chinook salmon were fairly abundant in the Yakima River Basin. Historical
production of fall chinook salmon may have been as high as 250,000 adult fish (YIN et al.,
© 1990). Little is known about the historical distribution of fall chinook salmon within the
Yakima River, although the production area is believed to have been confined to the area
between the Sunnyside Dam and the Columbia River confluence (Fast et al., 1990).
" There are no data describing the historical run timing, age composition, sex ratio, size-at-
age, fecundity, or population structure of Yakima fall chinook salmon. :

Data suggest the portion of the Yakima fall chinook salmon run that spawns upstream
from Prosser Dam averages approximately 853 fish (based on counts at Prosser Dam from
1983 to 1992). Some of these fish likely originated in the Marion Drain, a 27.4-km
(17-mi.) canal carrying irrigation return water, located 58 km (36 mi.) upstream from
Prosser Dam. Significant spawning also occurs downstream from Prosser Dam. Fall
chinook juveniles rear for several months in the Yakima Basin and migrate past Prosser
from mid-April through early July, with the average date of May 31 for 50% passage of
smolts at Prosser. ' ‘

Based on adult counts at Prosser Dam, the upper river run begins around the second week
in September, peaks after mid-October, and is completed by the third week of November.
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The movement of spawners into the Marion Drain may be triggered by water surges
associated with shutting down the irrigation diversion to Satus Rldge and raxsmg of the
Marion Drain control gate.

The P(eliminary Design Report for the project (BPA, 1990b) assumed a single fall chinook
salmon population with the life history traits identical to those of Hanford Reach fall
chinook salmon (Howell et al., 1985). A reevaluation of this assumption reveals
uncertainty regarding the actual adult age structure and sex ratio of mainstem Yakima fall
chinook salmon. The uncertainty is due to 1) problems associated with locating and
sampling adults in a large turbid river system such as the lower Yakima River, and

* 2) biases inherent in spawning ground sampling methods (Peterson, 1954; Clutter and

Whitesel, 1956; Eames and Hino, 1981; Eames et al., 1981).

New genetic mfonnatlon about the Marion Dram stock (Busack et al.; 1991) suggests that
two populations of fall chinook salmon occur in the Yakima River Basin. 7he larger

. -population is found in the mainstem Yakima River, with the highest concentrations

downstream from Benton City. The lower mainstem fish may represent approximately .
70% of the total spawning population in the Yakima River, although there are no accurate
census data for mainstem spawners downstream from Prosser Dam. The mainstem fish
are genetically indistinguishable from fall chinook salmon found in the Hanford Reach area
of the mainstem Columbia River and associated hatchery stocks (commonly referred to as
upriver brights). The second population (Marion Drain) is genetically different from the
mainstem Yakima River population, and is similar to fall chinook salmon populations
found in the Snake (Lyons Ferry Hatchery) and Deschutes rivers. The Marion Drain
population may represent original Yakima fall chinook salmon; the mainstem population is
composed of a mix of original Yakima fall chinook salmon- hybridized with hatchery
releases of Hanford Reach/Priest Rapids-type fish (including Umatilla strays).

- As discussed in Section 1.4, under the CRFMP of U.S. v. Oregon, the YIN’s current fall
“chinook program in the Yakima River Basin includes the production and release into the

Yakima of 1.7 million smolts from the Little White Salmon Nationdl Hatchery. Between
1983.and 1994, the smolts were transported and directly released into the Yakima River.
With funds provided under the Mitchell Act program, the YIN has developed acclimation
facilities in the vicinity of Prosser Dam for final rearing and release of these fall chinook
smolts; they began operatlon in 1994,

Causes for Decline

.The in-basin causes for decline of Yakima fall chinook salmon are high srholt and presmolt

mortality from predation, sedimentation of spawning substrate, degraded water quality in -
the lower river, irrigation activities, and losses at lower Yakima River dams.

Preterminal harvests have had some impact on fall chinook salmon production.
Exploitation rates of 48% have been estimated for the lower Columbia River (below

Chapter 3718 .




Bonneville Dam), Alaska, and ocean fisheries for the period 1984 1993. However there
has been no 51gmﬁcant in-river Yakima fall chmook salmon fishery for at least 40 years.

Constraints on Natural Production

Factors limiting fall chinook salmon production within the Yakima River Basin may
include smolt and presmolt mortality_due to sedimentation in spawning areas downstream l
of Sunnyside Dam, and water quality and high temperatures in the lower Yakima River.

3.3.1.4 Coho Salmon

Indigenous natural coho salmon no, longer occur in the Yakima River Basin. The only

natural spawning now occurring is thought to be the result of hatchery fish outplantings in | .

the basin or strays from hatchery releases outside of the Yakima basin. Mullan (1984)
estimates that coho salmon comprised 19 percent of the total salmon runs upstream of
Roza Dam between 1949 and 1967. This run of coho salmon may have numbered
114,000 fish annually. Unfortunately, there are no historical data on age composition, size
at age, or stock structure of Yakima River coho salmon. , 7 -

In recent years, 700,000 coho salmon smolts have been released into the Yakima River
Basin annually as part of the US. v. Oregon CRFMP In !22 . app gmmatgly 600,00

¢ 1 e CRE These releases were mtended to promote
and d1vers1fy local ﬁshlng opportumtles for the YIN. The program uses early-run fish

from lower Columbia River hatcheries (mainly Cascade Hatchery), and has produced very
few returning adults. The average number of coho observed at Prosser Dam from 1989 to
1992 was 140. However, as discussed in Section 1.4, the YIN initiated a program in 1994 '
to acclimate these fish in ponds near Wapato ,

Coho salmon spawn in late October to November. Columbia River coho salmon typically
spend 1 year in freshwater before outmigrating as yearling smolts in the spring (April-
May). After outmigrating, coho salmon spend about 18 months at sea before returning to
spawn, Sexually precocious males (_|acks) return to spawn after 6 months at sea.

The historical distribution of coho in the Yakima basin is shown in Figure 3.2. The

“historical mainstem production areas for Yakima coho salmon were probably restricted to
the reaches upstream of the mouth of the Teanaway River. Virtually all major upper
Yakima River tributaries (Teanaway River and Taneum, Manastash, Swauk, Big, and
Umtanum creeks) supported coho salmon. The Naches River and tributaries upstream
from the Tieton River also produced substantial numbers of coho salmon. Lower
production has béen reported in the upper Tieton River (upstream from Rimrock Lake)
the upper Cle Elum River and its tributaries (upstream from Cle Elum Dam), and Ahtanum
and Logy creeks (Bryant and Parkhurst, 1950; Smoker, 1956; Anonymous 1967,
Mongillo and Falconer, 1980). :
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Causes for Decline

-

The in-basin causes for decline include construction of unladdered dams, entrainment: of
juveniles in unscreened diversion canals, sudden releases of water for log driving, .
irrigation ‘activities, intensive local fishing, diking and channelization, and loss of natural
water storage and rearing habitat. Factors outside the basin included the advent of the
major dams on the mainstem Columbia and the steady increase in fishing effort in the
ocean and lower mainstem Columbia.

Constraints on Natural Productlon ‘ ‘ L

Factors hrrutmg natural productlon of coho salmon in the basin are lower mainstem.
Columbia River and ocean harvest rates and smolt mortality within the mainstem Yakima
River. An issue that affects the mitigation strategy for coho salmon is a limited amount of
tributary spawning and rearing habitat, and water limitations imposed by existing uses.

3.3.1.5 Sockeye Salmon

The once-abundant Yakima River sockeye salmon is extinct. The sockeye run contributed
significantly-to the Columbia River fishery at the turn of the century. Before dam
construction, four sockeye nursery lakes were accessible to sockeye salmon: the 502-ha
(1,240-ac.) Keechelus Lake (blocked 1904), the 1110-ha (2,744-ac.) Kachess Lake
(blocked 1904), the 802-ha (1,982-ac.) Cle Elum Lake (blocked 1909/1910), and the
255-ha (631-ac.) Bumping Lake (blocked 1910). Sockeye salmon Juvemles used
Bumping, Cle Elum, Kachess, and Keechelus Lakes for fresh-water rearing. Spawning
areas were probably located above these lakes. Based on the historic nursery area of the
Yakima River Basin, and using a mean productivity rate of sockeye salmon in Lake
Wenatchee of 38.8 adults per ha (15.7 adults per ac.) (Mullan, 1986) and an upward
adjustment of the Wenatchee production rate (to account for losses at mainstem dams that -
did not occur historically), the historical annual Yakima River sockeye salmon run is
estimated to have been apprommately 200,000 adutt fish (Robison, 1957; YIN etal.,
1990).

The sockeye salmon run was eliminated so long ago that accurate details of sockeye
salmon life history in the Yakima River Basin are unknown. In the Wenatchee River,
sockeye salmon adults migrate into the river from July through September, with spawning
occurring from the mlddle of October to the end of November in tributaries to Lake
Wenatchee. Eggs incubate until the end of February, with emergence occurring in March
through May. If hatched in lake tributaries, newly emerged fry migrate downstream into
the lake where they rear for 1 to 2 years. Smolt mlgratxon usually occurs between May
and June of the followmg year. : .

Causes for,DeeIme

Habitat destruction and overﬁ'shing. drastically reduced run abundance before the. early -
1900’s. Sockeye salmon runs were eliminated from upper reaches of the Yakima River
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Basin with development of irrigation storage reservoirs in the early 1900’s. Since 1986,
the NMEFS has been conducting a feasibility study to determine whether introduced ‘
sockeye salmon could successfully outmigrate from Cle Elum Lake and the Yakima River
system (Flagg et al., 1988, 1989). A final report on the study is anticipated-to be

completed in g_a_d;L_l_gé

Constralnts on Natural Production

The one major constraint to natural productlon of. sockeye salmon in the Yakima basm is
the lack of passage for juveniles and adults at all of the major irrigation storage reservoirs
in the system. No significant natural production of sockeye salmon can occur in the basin
until both upstream and downstream passage is prov1ded at these facilities.

_ 3.3.1. 6 Summer Steelhead

Historical summer steelhead runs were estimated to range between 80,000 and 100,000
adult fish. Summer steelhead were found i in all the reaches of the mainstem Yakima River

“and its tributaries that supported spring chinook salmon, as well as in many other

tributaries. Because steelhead spawners prefer smaller streams with steeper gradients than
do spring chinook salmon, virtually all accessible permanent streams and some intermittent
streams once supported steelhead. Even today, some steelhead spawn in such lower-

,valley tributaries as Spring and Snipes creeks.” There was probably no downstream limit to

summer steelhead dlstnbutlon

~ The historical stock structure of wild eummer steelhead in the Yakima River is unknown.

Biolegical data describing age composition, length, sex ratio, or fecundity of Yakima

. summer steelhead begins in 1979. The relative numbers of wild fish vary from year to

year. In recent years, total returns have averaged about 1,700 fish, with hatchery fish
contributing about 10 to 20" percent of the total run, as monitored at Prosser Dam.
Returns of hatchery summer steelhead to the Yakima River were from fish reared at the

. former WDW’s Yakima Hatchery. Before 1990, releases from this facility averaged

slightly under 100,000 (with ranges of 50,000 to 200,000) summer steelhead smolts that

‘were released mainly into the Naches River. From 1991 through 1994, production from

this hatchery was reduced to about 33,000 smolts, or the number of smolts required for
investigations of species interactions in the Yakima River system above Roza Dam.

- No further releases of steelhead smolts from the Yakima Hatchery are planned.

Production areas for steelhead occur throughout the Yakima River Basin. ' Little
production, however, occurs upstream fromRoza Dam. The greatest number of steethead
estimated to have passed above Roza Dam in any of the past 5 years is 125 fish.

An effort to ascertain the number of steelhead stocks in the Yakima R1ver was 1mt1ated in

1989 (Busack et al., 1991). ln_tlm_[ak_ma_&ye‘r_gg,g@_three genetically distinct steethead .

- populations have been identified in the river by electrophoretlc ana1y51s Thes_e three

populatlons are found in Statu
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No evidence of gene flow from hatchery steelhead has been found in the Satus and

Toppenish creek_p_gp_gj_gg_mls_, However gene flow from hatchery steelhead is apparent in

3 lation. In addition, some gene flow has occurred
between hatchery ralnbows and steelhead in the Naches and upper Yakima rivers.

Juvenile life history traits of steelhead are more diverse than those of Pacific salmon.
Steelhead from the Satus and Toppenish systems apparently emerge during May through
June. Steelhead in the Naches system emerge during June through August. This

asynchrony is doubtless the result of the relatively lower water temperatures in the Naches

River. In the Yakima Basin, naturally produced steelhead smolts migrate predominantly at
age 2; however, some smolts also migrate at ages I, 3, and 4. Steelhead smolts migrate
past Prosser from early March through mid-June, w1th the average date of April 30 for
50% smolt passage by Prosser. Adults can rear in the ocean for 1 to 3 years before

returning to the Yakima basin to spawn. Unlike Pacific salmon, which die after spawning, -

steelhead can recover and return to the ocean for 1 or more years and return to the basin
to spawn again.

Causes For Decline

The in-basin causes for decline include construction of unladdered dams, entrainment of
juveniles in unscreened diversion canals, log driving, fishing, diking and channelization,
and loss of natural water storage and rearing habitat.. Steelhead-specific causes for decline
include diversions and riparian degradation; the completion of Roza Dam in 1940 severely
limited access to about half of the steelhead habitat. (In 1989, steelhead access was
improved via modification of the fish ladder system.) As the hydraulic regime of the

Yakima River has been altered by flow management activities, high summer flows have led -

to suboptimal rearing conditions for emergent fry. In addition, low spring flows have

affected upstream migration of adults. - R -

Constraints on Natural Production

Natural production for most salmonid stocks in the Yakima River Basin, including
steelhead, is limited by high summer flows and suboptimal spring flows in the mainstem,
lack of passage around irrigation diver/sions,\deg‘raded riparian and instream habitat, and.
excessive temperatures in the lower portions of the Toppenish and Satus creek drainages. -
As noted above, the existing hydraulic regime provides severe conditions for steelhead/
rainbow fry: their life history requires that they emerge from spawning gravels in the
summer. This may be a severe bottleneck to natural productron of this species.

3.3.1.7 Resident Salmqnids

Eight species of resident salmonids are known to exist in the Yakima River drainage,
including the resident form of summer steelhead, or rainbow trout. Other resident fish
species include Westslope cutthroat trout, bull trout, mountain whitefish, and kokanee.
Introduced species include eastern brook trout, brown trout, and lake trout. Brown and
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lake trout have a very limited distribution, but eastern brook trout are more widely
distributed and occupy areas similar to those used by cutthroat trout. Cutthroat and bull
trout generally inhabit clean cold water of high elevation streams, whereas rainbow trout
occupy the river’s mainstem and the low- to mid-elevation areas of tributaries. Of
particular interest to anglers are the resident rainbow trout in the mainstem Yakima River
' above Roza Dam. The rainbow trout ﬁshery in this area is arguably one of the best stream

- angling opportunities for resident trout in the State (see Section 3.7:1 for a discussion of

" the rainbow trout’ ﬁshery)

Prehmmary genetlc analyses of resident ra1nbow trout in the upper Yakrma Rlver have
discerned five genetic groups (Pearsons et al., 1993). Using electrophoretlc methods, the
analysis found that rainbow trout and steelhead were genetically similar where they
occurred together. Hatchery-origin rainbow trout have hybridized with wild rainbow trout
and steelhead in the Yakima River (Campton and Johnston, 1985; Pearsons et al., 1993).
In general, the genetic contribution of hatchery rainbow trout to wild trout appears to be
greatest in the mainstem Yakima River and low-elevation tributaries, and least or non-
existent in hlgh-eleyatlon tributaries. Despite the level of interbreeding, the groups
identified as rainbow trout still are genetlcally discernible from four hatchery rainbow trout
stralns that have been released into.the river in the past.

Radinbow trout spawn throughout the entire upper Yakima basin, with the possible
-exception of some high-elevation portions of a few tributaries (Pearsons et al., 1993; -
Pearsons et al., 1994). In the mainstem of the upper river, rainbow trout spawn in clean
gravels, next to cover, with velocities averaging about 0.6 m/second, a water depth of
0.3 m, and redd areas of 1.9 m_2. They spawn in close proximity to the bank, and may use
side-channel habitat. Rainbow trout in the upper river spawn from February through June,
although some fall spawning may also occur (Hindman et al., 1991; McMichael et al.,

" 1992; Pearsons et al., 1993). The peak time of spawning is positively correlated with

elevation, with spawning beginning first in low-elevation areas and later in hrgh-elevatron
areas (Pearsons et al., 1993; Pearsons et al., 1994)

Taneum and Swauk creeks have the highest densmes of rainbow trout of the upper
Yakima River (0.10 fish/m? in index sites) (Pearsons et al., 1994): In the mainstem
Yakima River, trout densities averaged-about 300 ﬁsh/km in five index sections (Pearsons
et al., 1993; Pearsons et al., 1994). The length of rainbow trout at each age was smaller in
tributaries than in mamstem sections, with the exception of low-elevation streams such as
Cherry and Wilson creeks. Rainbow trout in the upper Yakima basin generally do not live
Ionger than 6 years, w1th few reachmg lengths of over 5 6 cm (22 in.).

- Kokanee (landlocked sockeye) are present in a number of lakes in the Yaklma River
Bas_m including Cle Elum, Kachess, Keechelus, Rimrock and Bumping lakes.

-
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3.3.1.8 Resident Non-salmonids

Few studies have been conducted on non-salmonid resident fish populations in the Yakima
River. Patten et al. (1970) surveyed fish populations in the Yakima River during 1957 and
1958 and found 33 species present. The USBR (1979) collected four new species in ’
1979, bringing the total to 37 species, of which 10 were from the family Salmonidae. The
six most abundant resident non-salmonid species present in the basin were chiselmouth,
redside shiner, northern squawfish, largescale sucker, speckled dace, and torrent sculpin.
Carp are the most abundant exotic non-salmonid species. Important non-salmonid sport
species in the Yakima River below Prosser include exotics such as largemouth and

- smallmouth bass and channel catfish.

Fish assemblages in the tributaries of the upper Yakima River are typical of coldwater
assemblages found throughout the Pacific Northwest. In 1993, the WDFW identified
three major assemblage types in the upper Yakima River system (Pearsons et al., 1994).
Assemblage types were distinguished using stream elevation above sea level, temperature,
and size. Fish species that characterized assemblages in sites that were relatively high in
elevation and within small streams (elevation 2,040-3,620 m_(6,693-11,877 f1.), discharge
0.002-0.7 m*/5(0.71-24.7 ¢fs), width 2.7-9.3 m(8,9-30,5 f1.)) were bull trout, cutthroat
trout, and brook trout. Assemblages inhabiting relatively low-elevation sites in small
streams (elevation 1,540-2,040 m or 5,052-6,693 ft., discharge 0.001-0.01 m’/s or 0.C 035-' ‘
0.35 cfs, width 1.8-3.9 m or 5.9-12.8 ft.) were represented by a high proportlon of ~
speckled dace. Assemblages inhabiting relatively low elevation sites in larger streams
(elevation 1,430-1,960 m or 4,692-6,430 ft., discharge 7.3-29.4 m’/s or 258-1,038 cfs,
width 33.8-56.6 m or 110.9-185.7 ft.) were characterized by northern squawfish,
chiselmouth, various suckers, redside shiners, longnose dace, mountain whitefish, and
spring chinook salmon. Rainbow trout and sculpins were ubiquitous and were present in
all assemblages. Bridgelip suckers make spawning migrations into’ some tributary streams
such as Umtanum, Swauk, and Taneum creeks. These suckers migrate into the same
streams as rainbow trout migrate to spawn, but shortly thereafter (Pearsons et al., 1993;
Pearsons et al., 1994). Leopard dace have not been collected recently in areas that
contained them during surveys in 1957 and 1958 (Patten etal, 1970; Pearsons et al.,

1993; Pearsons et al. 1994) .

3.3.2 Other Aquatic Resources

. Little information about Yakima River aqﬁatic resources other than fish is available,
Available information concerning these resources and a brief description of ongoing
studies are summarized below.

In 1975 to 1976, the EPA collected benthic macroinvertebrates from four sites in the
Yakima River to develop a suitability index for swimming and fishing in the Yakima River
(CHpM Hill, 1977). These data were not published but were later summarized by the
United States Geological Survey (USGS) in their surface water assessment of the Yakima
River Basin (Rinella et al., 1992). Organisms belonging to the blackfly family were
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dominant at the proposed Cle Elum hatchery site in August. Caddisflies were the most
abundant taxa in November and December samples from Cle ’Elum, and in the summer and -
winter samples from Ellensburg and Yakima. -Aquatic earthworms were dominant in
August and November samples at Kiona. Caddisfly larvae were dominant in December..
Density or abundance of aquatic insects appears to decrease-in the lower Yakima River.
For example, the average number of organisms (over three sample periods) decreased
from 2,300 individuals and 28 taxa at Ellensburg to 120 individuals and 12 taxa at
__downstream Kiona (Rinella et al., 1992). Kiona also had the lowest numbers of insects

~ considered to be sensitive to degraded water-quality conditions. However, other factors,
such as increased temperature, fine sediment, and organic carbon, likely contribute to \

~ observed differences in the composition of the aquatic community (Rinella et al., 1992).

The USGS has collected extensive data on periphyton and macroinvertebrates in the
Yakima River at several sites from 1987 to 1990. In addition, fish tissue samples were
collected for analysis in 1989 and 1990. Theé USGS also has data concerning the
chlorophyll pigment content and biomass of periphyton from the Yakima River at Cle
Elum, the Naches River near North Yakima, and the Yakima River at Kiona. Drssolved
and suspended carbon analyses are also available for these sites.

Information regarding the macroinvertebrate community in the upper Yakima River Basin
has been collected through a cooperative project between the WDFW and Central

- Washington University (Paul James, unpublished data). This project was conducted in the
Teanaway River over a 4-year period (1991-1994). The study found that 40-50% of the

" benthic insects by number were mayflies, with stoneflies, caddisflies, and true flies

~ composing the remaining 50-60%. Aquatic macroinvertebrates found in the drift were
composed of terrestrial insects (35-50%), mayflies (20-30%) and true flies (15-25%). The
Cle Elum District of the USFS is also initiating 2 monitoring program in streams, but to
date no data have been published. -

3.4 Bielogical Resources: Wildlife and Vegetation

The construction of facilities for the Yakima Fisheries PI‘OJeCt may affect vegetatlon and
wildlife. These biological resources are described below. ~

-

341 Vegetation and Wildlife . =~ o

" The proposed facility sites along the Yakima River and its tributaries are located in

- naturally forested and nonforested areas east of the Cascade Mountains in Yakima and
Kittitas Counties. Forested areas are characteristically dominated by conifers, and the
nonforested areas by desert shrubs and grasses. Some of the forested areas have been
logged, and much of the nonforested area has been grazed by domestic livestock. Some
areas are under cultivation. A narrow band of broad-leaved, deciduous trees forms a
more-or-less continuous riparian corridor along the shorelines of the Yakima River and its
‘tributaries. g
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Wildlife use of the areas varies with vegetation and the amount of disturbance at the site.
Riparian vegetation and adjoining cultivated fields in the Yakima River Basin provide
habitat for elk and a variety of other big-game species. Breeding and wintering birds also
use the Yakima River and shoreline vegetation.

Vegetation and wildlife use near the proposed-Cle Elum hatchery facilities are described in
the EA (BPA, 1990a) and summarized below. The existing vegetation and wildlife at each
of the proposed and alternative acclimation sites are also described. Discussion is limited
to wildlife species of regulatory and recreational 1mportance with general commumty
descriptions provided, where appropriate. , , ~

o Cle Elum Hatchery Site. The proposed site is located on a parcel that consists of
an old oxbow or river channel cut off from the Yakima River by the Burlington
Northern Railroad. The approximately 200-ha (500-ac.) parcel includes wetlands,

riparian forest, upland forest, and several large ponds. The proposed site for the
hatchery development supports second-growth ponderosa pine/Douglas fir upland
forest. Black cottonwood also grows abundantly throughout the area. Understory T
vegetation is sparse.

Wildlife observed during winter sife visits included osprey, common snipe, killdeer,
belted kingfisher, hairy woodpecker, northern flicker, red-breasted nuthatch, raven,
black-capped chickadee, golden-crowned kinglet, varied thrush, and Douglas
squirrel. One beaver dam was noted.

The riparian area along the Cle Elum River below Cle Elum Lake and the
mainstem Yakima River in the vicinity of the Cle Elum site is used by wintering
bald eagles and cavity-nesting waterfowl. Large ponderosa pines and
cottonwoods along the river that provide perches for wintering bald eagles are
limited on the site. A pond on the northeast end of the site about 610 m (2000 ft.)
away from the proposed developed area contains two large snags that support
osprey nests. The area is used by cavity-nesting waterfowl that nest along the
John Wayne Trail, about 2 km (1.2 mi.) from the site.

The site is located within an elk wintering area (WDFW, 1994); about 100 animals -
use the area along the Cle Elum River below Cle Elum Lake Dam. The elk range
on either 31de of the river and wander into the southern portion of the site.

Large woody debrls abundant on the site provides habitat for reptiles and

~ amphibians. Reptile and amphibian species observed on the site include sharp-
tailed snakes, alligator lizards, Western fence lizards, garter snakes, and rubber
boas (Renfrow 1994).

¢ Easton Gravel Pond Acclimation Site. The westom half of the Easton gravel
pond option is surrounded by a forested stand of approximately 90% canopy.
Understory vegetation includes snowberry, bedstraw, alder, vine maple,
- cottonwood, blackberry, thimbleberry, oceanspray, and rose. Several large-

-~
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diameter cottonwoods are located at the periphery of the site, and a section of
alder adjoins the site. Several snags occur throughout this stand. The site is

_located next to the I-90 corridor, and adjacent forest land has been heavﬂy logged.
The eastern half of the site is characterized by highly disturbed soils that have been
imported by physical deposition or from flooding. Cottonwoods occur along the
eastern edge of the site. Ground and understory vegetation is patchily distributed
and includes daisy, fireweed, 'mullein, aster, goldenrod, and dock. The western

- edge of the site is bordered by a willow, cottonwood, and alder thicket that adjoins
a backwater of the river. The backwater is vegetated by rush, willow, and cattail.
A forested stand adjoining this pond includes young-age-class cottonwood.
Understory-vegetation includes snowberry, vine maple, hawthorn, coltsfoot-and
thimbleberry. Based on observations at the site, great blue herons, downy

“woodpeckers and other cav1ty-nest1ng species, and amphibians are found at the
site..

. o Easton Dam Acclimation Site. The site is located next to existing facilities and
may be the location of a former switchyard. The river is about 0.16 to 0.2 km
(one-tenth to one-eighth of a mile) downslope and to the north of the site.
~ Location of the return pipe would require removal of about 10 trees from the -
"~ adjoining SIdeslope that descends at a 45-degree angle about 4.6 to 6 m (15 -
20 ft.) to the river. The site is opposite Lake Easton State Park and is highly
. disturbed. Vegetation was likely planted with both woody and evergreen as well
~ as herbaceous species. Vegetation includes mullein, clover, vetch, thistle, daisy,
squirrel tail, strawberry, rush, pearly everlasting, tumblemustard, cottonwood,
snowberry, Ponderosa pine, Douglas fir, kinnickinnick, Oregon grape, blackberry,
knapweed, willow, bursage and. luplne No wﬂdllfe species were observed during
the site visit.

1

~

. Jack Creek Acclimation Site. The shoreline vegetation along J: ack Creek
consists of cottonwood and alder. The site is located in an open field. The
adjacent forest is dominated by Douglas fir and ponderosa pine with some grand
fir. Some of the more mature trees in the area may proyide perch sites for bald

eagles. The common shrubs are snowberry, red osier dogwood, hawthorn, and-
vine maple The grassy area supports wheatgrass knapweed, yellow sals1fy and
yarrow. :

- TheJ ack Creek site is open range and has been heavily grazed by cattle. Over-
 grazing likely has altered the comiplement of wildlife in the area. The area is also a
" hunting area and recelves repeated recreat10na1 use by campers, hunters, and
anglers. .
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o Clark Flat acclimation site. The shoreline vegetation at the Clark Flat site con-
sists of a narrow corridor of cottonwood and alder associated with shrub willows,
wild rose, snowberry, red osier dogwood, choke cherry, and mock orange. There
is some reed canary grass, a wetland indicator species, growing along an irrigation -
ditch. The site is in an open area with scattered shrubs of bitterbrush. The
common herbs include knapweed, Carey s balsamroot, Sandberg's bluegrass, cheat-
grass, and Russian thistle. The site is not in the coniferous forest zone, but there
are a few scattered ponderosa pine trees and a single oak tree-in the general area.
The adjacent slopes support bitterbrush and bluebunch wheatgrass.

The Clark Flat site is situated in a ﬁeld that shows sign of overgrazing. The few
bitterbrush in the area may attract deer in the winter. Tall trees along the Yakima
River likely provide perch sites for bald eagles during the winter and fall. A
private home is located within 0.8 km (0.5 mi.), and a railroad track traverses the
north side of this site. The adjacent slopes are > grazed by 11vestock and may also be
used by mule deer and elk as winter range. :

¢ Cle Elum Acclimation (alternate) Site. The shoreline vegetation at the Cle Elum |
" acclimation site is characterized by a corridor of tall cottonwood and shorter-.
stature alder trees. The site is located in a swale probably formed by excavation to
create a levee located between the site and the river. Herbaceous plants are
" sparse, with knapweed dominating the herbaceous vegetation growing on the
levee. The nearby slopes are vegetated with ponderosa pine and Douglas fir.

The Cle Elum site has previously been disturbed and is situated between two
gravel roads that show signs of frequent use. There is a large marsh within a
,  kilometer of the site, but the prOJect facnhtles are not likely to affect the w11d11fe
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