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PUBLIC INVOLVEMENT IN THE SOR PROCESS 

The Bureau of Reclamation. Corps of Engineers. and Bonneville Power Administration wish to 
thank those who reviewed the Columbia River System Operation Review (SOR) Draft EIS and 
appendices for their comments. Your comments have provided valuable public. agency. and tribal 
input to the SOR NEPA process. Throughout the SOR, we have made a continuing effort to keep 
the public informed and involved. 

Fourteen public seoping meetings were beld in 1990. A series of public roundtables was 
conducted in November 1991 to provide an update on the status of SOR studies. The lead agencies 
went back to most of the 14 communities in 1992 with 10 initial system operating strategies 
developed from the screening process. From those meetings and other consultations, seven SOS 
alternatives (with options) were developed and sUbjected to full-scale analysis. The analysis 
results were presented in the Draft EIS released in July 1994. The lead agencies also developed 
alrematives for the other proposed SOR actions, including a Columbia River Regional Forum for 
assisting in the determination of futwe SOSs, Pacific Northwest Coordination Agreement 
alternatives for power coordination, and Canadian Entitlement Allocation Agreements 
alternatives. A series of nine public meetings was held in September and October 1994 to present 
the Draft EIS and appendices and solicit public input on the SOR, The lead agencieoreceivcd 282 
fonnal written comments, Your comments have been used to revise and shape the alternatives 
presented in the Final EIS. 

Regular newsletters on the progress of the SOR have been issued, Since 1990, 20 issues of 
Streamline have been sent to individuals, agencies, organizations, and tribes in the region on a 
mailing list of over 5,000. Several special publicntions explaining vntious aspects of the study 
have also been prepared and mailed to those on the mailing list. Those include: 

The Columbia River: A System Under Stress 
The Columbia River System: The Inside Story 
Screerung Analysis: A Summary 
Screerung Analysis: Volumes I and 2 
Power System Coordination: A Guide to the Pacific Northwest Coordination 

Agreement 
Modeling the System: How Compute", are Used in Colunthia River Planning 
DailyiHourly Hydmsystem Operation: How the Columbia River System Responds to 

Short-Tenn Needs 

Copies of these documents, the Final EIS, and other appendices can be obtained from any of the 
lead agencies. or from libraries in your area. 

Ynur questions and comments on these documents should be addressed to: 

SOR Interagency Team 
P.O. Box 2988 • 
Portland, OR 97208-2988 

• 
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PREFACE: SETTING THE STAGE FOR THE SYSTEM OPERATION REVIEW 

WHAT IS THE SOR AND WHY IS IT BEING 
CONDUCTED? 

The Columbia River System is a vast and complex 
combination of Federal and non-Federal facilities 
used for many purposes including power production, 
irrigation, navigation, flood control, recreation, fish 
and wildlife habitat and municipal and industrial 
water supply. Each river use competes for the 
limited water resources in the Columbia River Basin. 

To date, responsibility for managing these river 
uses has been shared by a number of Federal, 
state, and local agencies. Operation of the Feder­
al Columbia River system is the responsibility of 
the Bureau of Reclamation (Reclamation), Corps 
of Engineers (Corps) and Bonneville Power Ad­
ministration (BPA). 

The System Operation Review (SOR) is a study 
and environmental compliance process being used 
by the three Federal agencies to analyze future 
operations of the system and river use issues. The 
goal of the SO R is to achieve a coordinated system 
operation strategy for the river that better meets 
the needs of all river users. The SOR began in 
early 1990, prior to the filing of petitions for endan­
gered status for several salmon species under the 
Endangered Species Act. 

The comprehensive review of Columbia River 
operations encompassed by the SOR was prompted 
by the need for Federal decisions to (1) develop a 
coordinated system operating strategy (SOS) for 
managing the multiple uses of the system into the 
21st century; (2) provide interested parties with a 
continuing and increased long-term role in system 
planning (Columbia River Regional Forum); (3) 
renegotiate and renew the Pacific Northwest Coor­
dination Agreement (PNCA), a contractual arrange­
ment among the region's major hydroelectric-gen­
erating utilities and affected Federal agencies to 
provide for coordinated power generation on the 
Columbia River system; and (4) renew or develop 
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new Canadian Entitlement Allocation Agreements 
(contracts that divide Canada's share of Columbia 
River Treaty downstream power benefits and ob­
ligations among three participating public utility 
districts and BPA). The review provides the envi­
ronmental analysis required by the National Envi­
ronmental Policy Act (NEPA). 

This technical appendix addresses only the effects of 
alternative system operating strategies for managing 
the Columbia River system. The environmental 
impact statement (EIS) itself and some of the other 
appendices present analyses of the alternative 
approaches to the other three decisions considered 
as part of the SOR. 

WHO IS CONDUCTING THE SOR? 

The SOR is a joint project of Reclamation, the 
Corps, and BPA-the three agencies that share 
responsibility and legal authority for managing the 
Federal Columbia River System. The National 
Marine Fisheries Service (NMFS), U.S. Fish and 
Wildlife Service (USFWS), and National Park Ser­
vice (NPS), as agencies with both jurisdiction and 
expertise with regard to some aspects of the SOR, 
are cooperating agencies. They contribute informa­
tion, analysis, and recommendations where appropri­
ate. The U.S. Forest Service (USFS) was also a 
cooperating agency, but asked to be removed from 
that role in 1994 after assessing its role and the press 
of other activities. 

HOW IS THE SOR BEING CONDUCTED? 

The system operating strategies analyzed in the SOR 
could have significant environmental impacts. The 
study team developed a three-stage process-scoping, 
screening, and full-scale analysis of the strategies-to 
address the many issues relevant to the SOR. 

At the core of the analysis are 10 work groups. The 
work groups include members of the lead and 
cooperating agencies, state and local government 
agencies, representatives of Indian tribes, and 
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members of the public. Each of these work groups 
has a single river use (resource) to consider. 

Early in the process during the screening phase, the 
10 work groups were asked to develop an alternative 
for project and system operations that would pro­
vide the greatest benefit to their river use, and one 
or more alternatives that, while not ideal, would 
provide an acceptable environment for their river 
use. Some groups responded with alternatives that 
were evaluated in this early phase and, to some 
extent, influenced the alternatives evaluated in the 
Draft and Final EIS. Additional alternatives came 
from scoping for the SOR and from other institu­
tional sources within the region. The screening 
analysis studied 90 system operation alternatives. 

Other work groups were subsequently formed to 
provide projectwide analysis, such as economics, 
river operation simulation, and public involvement. 

The three-phase analysis process is described 
briefly below. 

• 

• 
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Scoping/Pilot Study-After holding public 
meetings in 14 cities around the region, and 
coordinating with local, state, and Federal 
agencies and Indian tribes, the lead agencies 
established the geographic and jurisdictional 
scope of the study and defined the issues 
that would drive the EIS. The geographic 
area for the study is the Columbia River 
Basin (Figure P-1). The jurisdictional 
scope of the SOR encompasses the 14 Fed­
eral projects on the Columbia and lower 
Snake Rivers that are operated by the Corps 
and Reclamation and coordinated for hydro­
power under the PNCA. BPA markets the 
power produced at these facilities. A pilot 
study examining three alternatives in four 
river resource areas was completed to test 
the decision analysis method proposed for 
use in the SOR. 

Screening-Work groups, involving regional 
experts and Federal agency staff, were 
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created for 10 resource areas and several 
support functions. The work groups devel­
oped computer screening models and applied 
them to the 90 alternatives identified during 
screening. They compared the impacts to a 
baseline operating year-1992-and ranked 
each alternative according to its impact on 
their resource or river use. The lead agencies 
reviewed the results with the public in a series 
of regional meetings in September 1992. 

Full-Scale Analysis-Based on public com­
ment received on the screening results, the 
study team sorted, categorized, and blended 
the alternatives into seven basic types of 
operating strategies. These alternative 
strategies, which have multiple options, were 
then subjected to detailed impact analysis. 
1\venty-one possible options were eva­
luated. Results and tradeoffs for each re­
source or river use were discussed in sepa­
rate technical appendices and summarized in 
the Draft EIS. Public review and comment 
on the Draft EIS was conducted during the 
summer and fall of 1994. The lead agencies 
adjusted the alternatives based on the com­
ments, eliminating a few options and substi­
tuting new options, and reevaluated them 
during the past 8 months. Results are sum­
marized in the Final EIS. 

Alternatives for the Pacific Northwest Coordination 
Agreement (PNCA), the Columbia River Regional 
Forum (Forum), and the Canadian Entitlement 
Allocation Agreements (CEAA) did not use the 
three-stage process described above. The environ­
mental impacts from the PNCA and CEAA were 
not significant and there were no anticipated im­
pacts from the Regional Forum. The procedures 
used to analyze alternatives for these actions are 
described in their respective technical appendices. 

For detailed information on alternatives presented 
in the Draft EIS, refer to that document and its 
appendices. 
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WHAT SOS ALTERNATIVES ARE CONSIDERED 
IN THE FINAL EIS? 

Seven alternative System Operating Strategies (SOS) 
were considered in the Draft EIS. Each of the seven 
SOSs contained several options bringing the total 
number of alternatives considered to 21. Based on 
review of the Draft EIS and corresponding adjust­
ments, the agencies have identified 7 operating 
strategies that are evaluated in this Final EIS. Ac­
counting for options, a total of 13 alternatives is now 
under consideration. Six of the alternatives remain 
unchanged from the specific options considered in the 
Draft EIS. One is a revision to a previously consid­
ered alternative, and the rest represent replacement 
or new alternatives. The basic categories of SOSs 
and the numbering convention remains the same as 
was used in the Draft EIS. However, because some 
of the alternatives have been dropped, the numbering 
of the final SOSs are not consecutive. There is one 
new SOS category, Settlement Discussion Alterna­
tives, which is labeled SOS 9 and replaces the SOS 7 
category. This category of alternatives arose as a 
consequence of litigation on the 1993 Biological 
Opinion and ESA Consultation for 1995. 

The 13 system operating strategies for the Federal 
Columbia River system that are analyzed for the 
Final EIS are: 

SOS la Pre Salmon Summit Operation represents 
operations as they existed from around 1983 through 
the 1990-91 operating year, prior to the ESA listing 
of three species of salmon as endangered or threat­
ened. 

SOS Ib Optimum Load-Following Operation repre­
sents operations as they existed prior to changes 
resulting from the Regional Act. It attempts to 
optimize the load-following capability of the system 
within certain constraints of reservoir operation. 

SOS 2c Current Operation/No-Action Alternative 
represents an operation consistent with that speci­
fied in the Corps of Engineers' 1993 Supplemental 
EIS. It is similar to system operation that occurred 
in 1992 after three species of salmon were listed 
under ESA. 
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SOS 2d [New] 1994-98 Biological Opinion repre­
sents the 1994-98 Biological Opinion operation that 
includes up to 4 MAF flow augmentation on the 
Columbia, flow targets at McNary and Lower Gran­
ite, specific volume releases from Dworshak, Brown­
lee, and the Upper Snake, meeting sturgeon flows 3 
out of 10 years, and operating lower Snake projects 
at MOP and John Day at MIP. 

SOS 4c [Rev.] Stable Storage Operation with Modi­
fied Grand Coulee Flood Control attempts to 
achieve specific monthly elevation targets year round 
that improve the environmental conditions at stor­
age projects for recreation, resident fish, and wild­
life. Integrated Rules Curves (IRCs) at Libby and 
Hungry Horse are applied. 

SOS 5b Natural River Operation draws down the 
four lower Snake River projects to near river bed 
levels for four and one-half months during the 
spring and summer salmon migration period, by 
assuming new low level outlets are constructed at 
each project. 

SOS 5c [New] Permanent Natural River Operation 
operates the four lower Snake River projects to near 
river bed levels year round. 

SOS 6b Fixed Drawdown Operation draws down the 
four lower Snake River projects to near spillway 
crest levels for four and one-half months during the 
spring and summer salmon migration period. 

SOS 6d Lower Granite Drawdown Operation draws 
down Lower Granite project only to near spillway 
crest level for four and one-half months. 

SOS 9a [New] Detailed Fishery Operating Plan 
includes flow targets at The Dalles based on the 
previous year's end-of-year storage content, specific 
volumes of releases for the Snake River, the draw­
down of Lower Snake River projects to near spillway 
crest level for four and one-half months, specified 
spill percentages, and no fish transportation. 

SOS 9b [New] Adaptive Management establishes 
flow targets at McNary and Lower Granite based on 
runoff forecasts, with specific volumes of releases to 
meet Lower Granite flow targets and specific spill 
percentages at run -of-river projects. 
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SOS 9c [New] Balanced Impacts Operation draws 
down the four lower Snake River projects near 
spiUway crest levels for two and one - half months 
during the spring salmon migration period. Refil1 
begins after July 15. This alternative also provides 
1994-98 Biological Opinion flow augmentation, 
integrated ruJe curve operation at Libby and Hungry 
Horse, a reduced flow target at Lower Granite due 
to drawdown, winter drawup at Albeni Fal1s, and 
spiU to achieve no higher than 120 percent daily 
average for total dissolved gas. 

SOS PA Preferred Alternative represents the opera­
tion proposed by NMFS and USFWS in their Bio­
logical Opinions for 1995 and future years; this SOS 
operates the storage projects to meet flood control 
rule curves in the fal1 and winter in order to meet 
spring and summer flow targets for Lower Granite 
and McNary, and includes summer draft limits for 
the storage projects. 

WHAT DO THE TECHNICAL APPENDICES 
COVER? 

This technical appendix is 1 of 20 prepared for the 
SOR. They are: 

A. River Operation Simulation 

B. Air Quality 

C. Anadromous Fish & Juvenile Fish 
'ITansportation 

D. CuJtural Resources 

E. Flood Control 

F. Irrigation/Municipal and Industrial 
Water Supply 

G. Land Use and Development 
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H. Navigation 

I. Power 

J. Recreation 

K. Resident Fish 

L. Soils, Geology, and Groundwater 

M. Water QuaJity 

N. Wi1dJife 

O. Economic and Social Impacts 

p. Canadian Entitlement A11ocation 
Agreements 

Q. Columbia River Regional Forum 

R. Pacific Northwest Coordination Agree-
ment 

S. U. S. Fish and Wtldlife Service Coor-
dination Act Report 

T. Comments and Responses 

Each appendix presents a detailed description of the 
work group's analysis of alternatives, from the scoping 
process through fun-scale analysis. Several appen­
dices address specific SOR functions (e.g., River 
Operation Simulation), rather than individual re­
sources, or the institutional alternatives (e.g., PNCA) 
being considered within the SOR. The technical 
appendices provide the basis for developing and 
analyzing alternative system operating strategies in 
the EIS. The EIS presents an integrated review of 
the vast wealth of information contained in the ap­
pendices, with a focus on key issues and impacts. In 
addition, the three agencies have prepared a brief 
summary of the EIS to highlight issues critical to 
decision makers and the pubJic. 

1995 

--------_._--_. 



MCNARY 
Cafwnbla Rhw, Oi 4SJGiilWWhlla;lui. 

""",""-la ..... -~ .. lltSS 
_.000 ~IOWIIfIa.of ~ 
Ptofed WMaJncW. powef'. r'K,...uo", --fbotn-Gt-m., dMn 
....... ".. ~ of ",,,eoods 

JOHN OIlY 
CoI'wnw.fUftr, ~ 
C.,.af EngInNfa >';" 
tn .... .»y' .. , .. 
2,.1to.aoo~ot~ 
-PJofM:I ... Jncludepowr.~ --.................. PbM-iIf-rtftr .", 

• ....,...1ft1Nll dINttIIrv-of 172.400 eta 

JHEDALLES 
CcIbImbI.IIliww. 0 ..... "W ......... 

.. c:ar,eol~ 
• an -...:....,. 1.3. 115I 
• 1.no.ooo~of~ -'Y 
• . ~ __ lndudapcMW.~, 

.... -RIIn-GI-""" dMt 
• ...,....nnull chc:harp of 171.tOO eta 

BONN£VIUE 
CofumblllRMt,a ... lJWwI ....... 

""",""­ln~Juaa~1" 
• ..oso.ooo ....... oI~ 
Prafed ... kIcw. poww.rercrMISon, .............. 
RWI-af-rtftt dam 
....... Mn'* ~ .. af 1J:S.300 eft: 

1 mlIion iICt8 teet = 1.234 bilion cubic meters 

CHIEF JOSEPH 
CotWDbla RMf', w..fi .. "' ..... 
""","" fnIl---
In .... AugUIII: 20, 1155 ,,,."""_ .. ..,...., 

• Prafed ~ IncNdI powwMd 1'MtMIon 
RWI-ot-rtMr dIun 
A..,.. ...... ~oflD1PGG'* 

LOWER MONUMENTAL 
SnQ:It ~ wahti'iPCli 
corpeaf~ 

til ..rvtce ...,21. '. 
"0.0e0 ~ o&! CIIfI'KhJ 
Ptoftd. ~ Inc ... powtr, f'ICteIItian~ 
~.net lntpion 
Run-of-rtwr dim 
A __ -... ...... .,., ... 

1 0Jbic foot per second = 0.028 C\bic meterI per saoond 

UTTLEGOOSE 
SMII:a fUww, Wathtngton 

"""'" .. fnIl...,. • In .... .,..,. 2Cl, lt70 
.. '10.0a0~af~ 

Prof-t ~ tncIYde~. NCthIbt. -....,..... 
A"" -af-I'iwt' dMI 
A.....". .... ~ttl47,,230da 

Al.JJENI FALLS 
hnd ONn. RMt, kSabo c.,. of Engm-. 
m..me.,\pdl t.lt55 
4:2",OOO ........ 01~ --"""""";""'.-. na¥tptian.. Ind tIcad eontroI --"""" IItnIaf ~ of 25-,3AO m 
1.1' m1Blon IIC,.-t.t crf."... In 
lIIU:P4Ind On!ia. 

UBBr 
~ RIwr, IIIIonbIM 

"""'" .. fnIl-" In ..mc.AugNCls.1tn 
525,DOO 1df0Wllttl. or cepedty 

,. Profect UMIllnclucU JI!O'IfMr. tKNlIIon. 
nmptktft. Mel flaod controi --A~-=-I ~ 0I1l.,t5O dI: 
UI tntIJon acre-..... 01 ..... 1ft ..... ~ 

HUNGRY HORSE ----­BuI'NU of RI [ :ulkM ' 
Itt een4ce Odober ~ 1152 
421,aoo kfIOnIII: of capKfty 
PrafMt -..... kdud. poww. rKt'eIIdon. --_ ............ ---A'MnIge ~ dlKhargrl: Of 3,517 CIs 
3..1. mUIion &N-fHt 01 stcnoe In ---

DWORSHAK 
~ Nwr (NortIt FoI1t). kIaho 
""",","­
trI..mce....-ctl1.1'73 
4GO,8OO1d1 .... 0I~ 
PI"Ofed u.n lnctuM po.w~~, 
~ .. lood.corNoI ---A~ Inn&*! dI...,.. of 5.120 eft 
2.D2 mBIJon an-.... of.,.... If' ""","hoi< __ 

LOWfR GRANITE 
sna. RIwr. w..tIlngion 
CCIrPf of .EngbMers 

• ln~Aprtt3,l'7S ., ..... - .. ..,...., 
Ptottd \.a IncfUd. poww. ~ _ .... -
RUQ-of-ttwr dam 
• ..,., IMUIf dIsc:fwrge of .... ch 

Figure P-1. Projects in the System Operation Review. 



Wildlife Appendix TABLE OF CONTENTS 

TABLE OF CONTENTS 

Chapter/Para 

1 

1.1 

1.2 

1.3 

1.4 
1.4.1 

1.5 

2 

2.1 

2.2 
2.2.1 

2.2.1.1 

2.2.1.2 

2.2.2 

2.2.2.1 

2.2.2.2 

2.2.3 

2.2.3.1 

2.2.3.2 

2.2.4 

2.2.4.1 

2.2.4.2 

2.2.5 

2.2.5.1 

2.2.5.2 

2.2.6 

2.2.6.1 

2.2.7 

2.2.7.1 

2.2.7.2 

2.2.8 

2.2.8.1 

1995 

SCOPE AND PROCESS ........•......•...........................•.•............. 

WORK GROUP FORMATION, AGENCY COORDINATION, 
AND PUBLIC INVOLVEMENT .............................................. . 

SUMMARY OF WILDLIFE PUBLIC ISSUES AND MANAGEMENT CONCERNS .. . 

SCREENING ANALYSIS ...................................................... . 

FULL-SCALE ANALYSIS .................................................... . 

Assumptions .............................................................. . 

WILDLIFE RELATED LAWS AND REGULATIONS ............................. . 

EXISTING AND AFFECTED ENVIRONMENT ....•••.•....••.••......•........•.... 

OVERVIEW: WILDLIFE IN THE COLUMBIA BASIN TODAY ................... . 

PROJECT BY PROJECT DISCUSSION ......................................... . 

Lower Kootenai River ..................................................... . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

Libby Dam and Lake Koocanusa ............................................ . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

Hungry Horse Project ...................................................... . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

Flathead Lake and Upper Flathead River ..................................... . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

Albeni Falls ............................................................... . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

Grand Coulee Dam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ......... . 

Physical Habitat ....................................................... . 

Chief Joseph Dam ......................................................... . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

Mid-Columbia River Projects .............................................. . 

Wells Reservoir ........................................................ . 

FINALEIS 

1-1 

1-1 

1-1 

1-3 

1-3 

1-3 

1-4 

2-1 

2-1 

2-2 

2-3 

2-3 

2-5 

2-7 

2-8 

2-9 

2-10 

2-12 

2-13 

2-15 

2-15 

2-16 

2-18 

2-19 

2-20 

2-23 

2-23 

2-30 

2-31 

2-33 

2-36 

2-36 

vii 



TABLE OF CONTENTS Wildlife Appendix 

Chapter!Para 

2.2.8.2 

2.2.8.3 

2.2.8.4 

2.2.8.5 

2.2.9 

2.2.9.1 

2.2.9.2 

2.2.10 

2.2.10.1 

2.2.10.2 

2.2.11 

2.2.11.1 

2.2.11.2 

2.2.12 

2.2.12.1 

2.2.12.2 

2.2.13 

2.2.13.1 

2.2.13.2 

2.2.14 

2.2.14.1 

2.2.14.2 

2.2.15 

2.2.15.1 

2.2.15.2 

2.2.16 

2.2.16.1 

2.2.16.2 

2.2.17 

2.2.17.1 

2.2.17.2 

2.2.18 

2.2.18.1 

TABLE OF CONTENTS - CONT 

Rocky Reach Reservoir ................................................. . 

Rock Island Reservoir .................................................. . 

Wanapum Reservoir .................................................... . 

Priest Rapids Reservoir ................................................. . 

Hanford Reach ........................................................... . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

Brownlee Reservoir ........................................................ . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

Oxbow and Hells Canyon Dam Reservoirs ..................................... . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

Hells Canyon, Snake River .................................................. . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

Dworshak Project ......................................................... . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

Lower Clearwater River .................................................... . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

Lower Snake River Projects ................................................. . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

McNary Project ........................................................... . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

John Day, the Dalles, and Bonneville Dams ................................... . 

Physical Habitat ....................................................... . 

Wildlife .............................................................. . 

Columbia River Below Bonneville Dam to the Willamette River Mouth ............ . 

Physical Habitat ....................................................... . 

viii FINALEIS 

2-37 

2-39 

2-40 

2-42 

2-43 

2-44 

2-47 

2-50 

2-51 

2-53 

2-55 

2-55 

2-57 

2-59 

2-60 

2-61 

2-63 

2-64 

2-66 

2-67 

2-67 

2-68 

2-70 

2-71 

2-74 

2-78 

2-78 

2-80 

2-83 

2-84 

2-88 

2-94 

2-94 

1995 



Wildlife Appendix TABLE OF CONTENTS 

TABLE OF CONTENTS - CONT 

Chapter/Para 

2.2.18.2 

2.3 

2.3.1 

2.3.2 

2.3.3 

2.3.4 

2.3.5 

2.3.6 

3 

3.1 

3.2 

3.2.1 

3.3 

3.3.1 

3.3.2 

3.3.3 

3.3.4 

3.3.5 

3.3.5.1 

3.3.5.2 

3.3.5.3 

4 

4.1 

4.1.1 

4.1.2 

4.1.3 

4.1.4 

4.1.5 

4.1.6 

4.1.7 

4.1.8 

1995 

Wildlife .............................................................. . 

SCIENTIFIC NAMES ......................................................... . 

Plant 

Birds 

Mammals ................................................................ . 

Reptiles and Amphibians ................................................... . 

Fish ..................................................................... . 

Invertebrates ............................................................. . 

STUDY METHODS .............................................................. . 

INTRODUCTION ............................................................ . 

SCREENING ANALYSIS ...................................................... . 

Goals and Methodology .................................................... . 

FULL-SCALE METHODOLOGY ............................................. . 

Alternatives .............................................................. . 

Full-scale Analysis Techniques .............................................. . 

Data Elements of Project and Summary Matrices ............................... . 

Matrix Ranking Process .................................................... . 

General Assumptions/Parameters/U ncertainties ................................ . 

Analysis Assumptions .................................................. . 

Study Parameters ...................................................... . 

Uncertainties/Data Gaps ................................................ . 

ALTERNATIVES ................................................................ . 

GENERAL DESCRIPTION OF ALTERNATIVES ................................ . 

SOS 1-Pre-ESA Operation ................................................. . 

SOS 2-Current Operations .................................................. . 

SOS 4-Stable Storage Project Operation ...................................... . 

SOS 5-Natural River Operation ............................................. . 

SOS 6-Fixed Drawdown .................................................... . 

SOS 9-Settlement Discussion Alternatives ..................................... . 

SOS PA-Preferred Alternative ............................................... . 

Rationale for Selection of the Final SOSs ..................................... . 

FINALEIS 

2-97 

2-98 

2-98 

2-100 

2-102 

2-103 

2-103 

2-103 

3-1 

3-1 

3-1 

3-1 

3-1 

3-1 

3-2 

3-2 

3-5 

3-6 

3-6 

3-7 

3-7 

4-1 

4-1 

4-14 

4-14 

4-15 

4-15 

4-15 

4-16 

4-16 

4-17 

ix 



TABLE OF CONTENTS Wildlife Appendix 

TABLE OF CONTENTS - CONT 

Chapter/Para 

5 

5.1 

5.2 

5.2.1 

5.2.1.1 

5.2.1.2 

5.2.1.3 

5.2.1.4 

5.2.1.5 

5.2.1.6 

5.2.2 

5.2.2.1 

5.2.2.2 

5.2.2.3 

5.2.2.4 

5.2.2.5 

5.2.2.6 

5.2.3 

5.2.3.1 

5.2.3.2 

5.2.3.3 

5.2.3.4 

5.2.3.5 

5.2.3.6 

5.2.4 

5.2.4.1 

5.2.4.2 

5.2.4.3 

5.2.4.4 

5.2.4.5 

5.2.4.6 

5.2.5 

x 

IMPACT ANALYSIS . ............................................................. . 

INTRODUCTION ............................................................ . 

PROJECT - BY - PROJECT RESULTS .......................................... . 

Libby Project ............................................................. . 

Project-Specific Species List ............................................ . 

Project-Specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

Mitigation for Preferred Alternative ...................................... . 

Kootenai River ........................................................... . 

Project-specific Species List ............................................ . 

Project-specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

Mitigation for Preferred Alternative ...................................... . 

Hungry Horse Project ...................................................... . 

Project-specific Species List ............................................ . 

Project-specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

Mitigation for the Preferred Alternative ................................... . 

South Fork Flathead River Below Hungry Horse Dam and Mainstem Flathead River . 

Project-specific Species List ............................................ . 

Project-specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

Mitigation for the Preferred Alternative ................................... . 

Flathead Lake ............................................................ . 

FINALEIS 

5-1 

5-1 
5-1 
5-1 

5-1 

5-2 

5-2 

5-5 

5-5 

5-5 

5-6 

5-6 

5-6 

5-7 

5-8 

5-8 

5-8 

5-8 

5-8 

5-9 

5-11 

5-18 

5-18 

5-18 

5-19 

5-19 

5-19 

5-19 

5-25 

5-25 

5-25 

5-25 

1995 



Wildlife Appendix TABLE OF CONTENTS 

Chapter/Para 

5.2.5.1 

5.2.5.2 

5.2.5.3 

5.2.5.4 

5.2.5.5 

5.2.5.6 

5.2.6 

5.2.6.1 

5.2.6.2 

5.2.6.3 

5.2.6.4 

5.2.6.5 

5.2.6.6 

5.2.7 

5.2.7.1 

5.2.7.2 

5.2.7.3 

5.2.7.4 

5.2.7.5 

5.2.7.6 

5.2.8 

5.2.8.1 

5.2.8.2 

5.2.8.3 

5.2.8.4 

5.2.8.5 

5.2.8.6 

5.2.9 

5.2.9.1 

5.2.9.2 

5.2.9.3 

5.2.9.4 

5.2.9.5 

1995 

TABLE OF CONTENTS - CONT 

Project-specific Species List ............................................ . 

Project-specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

Mitigation for the Preferred Alternative ................................... . 

Flathead River Below Kerr Dam ............................................. . 

Project-specific Species List ............................................ . 

Project-specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

Mitigation for the Preferred Alternative ................................... . 

Albeni Falls Project ........................................................ . 

Project-specific Species List ............................................ . 

Project - specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

Mitigation for Preferred Alternative ...................................... . 

Grand Coulee Project ...................................................... . 

Project-specific Species List ............................................ . 

Project-specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

Mitigation for the Preferred Alternative ................................... . 

Chief Joseph Project ....................................................... . 

Project-specific Species List ............................................ . 

Project-specific Assumptions/Parameters ................................. . 

Evaluation of Results ................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

FINALEIS 

5-25 

5-25 

5-26 

5-26 

5-26 

5-29 

5-29 

5-29 

5-29 

5-29 

5-31 

5-31 

5-31 

5-31 

5-31 

5-32 

5-32 

5-35 

5-35 

5-35 

5-35 

5-35 

5-36 

5-36 

5-43 

5-43 

5-43 

5-43 

5-43 

5-44 

5-44 

5-46 

5-46 

xi 



TABLE OF CONTENTS Wildlife Appendix 

Chapter/Para 

5.2.9.6 

5.2.10 

5.2.10.1 

5.2.10.2 

5.2.10.3 

5.2.10.4 

5.2.10.5 

5.2.11 

5.2.11.1 

5.2.11.2 

5.2.11.3 

5.2.11.4 

5.2.11.5 

5.2.11.6 

5.2.12 

5.2.12.1 

5.2.12.2 

5.2.12.3 

5.2.12.4 

5.2.12.5 

5.2.12.6 

5.2.13 

5.2.13.1 

5.2.13.2 

5.2.13.3 

5.2.14 

5.2.14.1 

5.2.14.2 

5.2.14.3 

5.2.14.4 

5.2.14.5 

5.2.14.6 

5.2.15 

TABLE OF CONTENTS - CONT 

Mitigation for Preferred Alternative ...................................... . 

Mid-Columbia Projects .................................................... . 

Wells Reservoir ........................................................ . 

Rocky Reach Reservoir ................................................. . 

Rock Island Reservoir .................................................. . 

Wanapum Reservoir .................................................... . 

Priest Rapids Reservoir ................................................. . 

Hanford Reach ........................................................... . 

Project-specific Species List ............................................ . 

Project - specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

Mitigation for the Preferred Alternative ................................... . 

Brownlee Project .......................................................... . 

Project-specific Species List ............................................ . 

Project-specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

Mitigation for the Preferred Alternative ................................... . 

Oxbow and Hells Canyon Projects ............................................ . 

Evaluation Results and Conclusions ...................................... . 

Data Gaps ............................................................ . 

Mitigation for the Preferred Alternative ................................... . 

Hells Canyon, Snake River .................................................. . 

Project-specific Species List ............................................ . 

Project-specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusion ............................................................ . 

Mitigation for the Preferred Alternative ................................... . 

Dworshak Project ......................................................... . 

xii FINALEIS 

5-46 

5-47 

5-47 

5-47 

5-47 

5-47 

5-47 

5-47 

5-47 

5-47 

5-48 

5-59 

5-59 

5-59 

5-59 

5-59 

5-60 

5-60 

5-61 

5-61 

5-62 

5-62 

5-62 

5-62 

5-63 

5-63 

5-63 

5-63 

5-63 

5-64 

5-64 

5-64 

5-64 

1995 



Wildlife Appendix TABLE OF CONTENTS 

Chapter/Para 

5.2.15.1 

5.2.15.2 

5.2.15.3 

5.2.15.4 

5.2.15.5 

5.2.15.6 

5.2.16 

5.2.16.1 

5.2.16.2 

5.2.16.3 

5.2.16.4 

5.2.16.5 

5.2.16.6 

5.2.17 

5.2.17.1 

5.2.17.2 

5.2.17.3 

5.2.17.4 

5.2.17.5 

5.2.17.6 

5.2.18 

5.2.18.1 

5.2.18.2 

5.2.18.3 

5.2.18.4 

5.2.18.5 

5.2.18.6 

5.2.19 

5.2.19.1 

5.2.19.2 

5.2.20 

5.2.20.1 

5.2.20.2 

1995 

TABLE OF CONTENTS - CONT 

Project-specific Species List ............................................ . 

Project - specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

Mitigation for the Preferred Alternative ................................... . 

Clearwater River .......................................................... . 

Project-specific Species List ............................................ . 

Project - specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

Mitigation for the Preferred Alternative ................................... . 

Lower Snake River Projects, including McNary Project .......................... . 

Project-specific Species List ............................................ . 

Project-specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

Mitigation for the Preferred Alternative ................................... . 

John Day Project .......................................................... . 

Project-specific Species List ............................................ . 

Project - specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusions ........................................................... . 

Mitigation for the Preferred Alternative ................................... . 

The Dalles Project ......................................................... . 

Evaluation Results and Conclusions ...................................... . 

Data Gaps ............................................................ . 

Bonneville Project ......................................................... . 

Project-specific Species List ............................................ . 

Evaluation Results and Conclusions ...................................... . 

FINALEIS 

5-64 

5-65 

5-65 

5-67 

5-67 

5-67 

5-67 

5-67 

5-68 

5-68 

5-76 

5-76 

5-76 

5-77 

5-77 

5-77 

5-78 

5-84 

5-84 

5-85 

5-85 

5-85 

5-87 

5-88 

5-102 

5-102 

5-102 

5-103 

5-103 

5-103 

5-104 

5-104 

5-104 

xiii 



TABLE OF CONTENTS Wildlife Appendix 

TABLE OF CONTENTS - CONT 

Chapter/Para 

5.2.21 

5.2.21.1 

5.2.21.2 

5.2.21.3 

5.2.21.4 

5.2.21.5 

6 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.1.4 

6.1.5 

6.1.6 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 

6.2.8 

6.2.9 

6.3 

6.4 

6.4.1 

6.4.2 

6.4.2.1 

6.4.2.2 

6.4.2.3 

6.4.2.4 

xiv 

Lower Columbia River below Bonneville Dam ................................. . 

Project-specific Assumptions/Parameters ................................. . 

Evaluation Results ..................................................... . 

Data Gaps ............................................................ . 

Conclusion ............................................................ . 

Mitigation for the Preferred Alternative ................................... . 

SYSTEMWIDE IMPACTS TO WILDLIFE .......................................... . 

HABITAT ACRES ............................................................ . 

DrawdownlBarren Zone .................................................... . 

Riparian Zone ............................................................ . 

Submerged Aquatic Plant Beds .............................................. . 

Emergent Wetlands ........................................................ . 

Islands ................................................................... . 

Conclusions .............................................................. . 

WILDLIFE EFFECTS ........................................................ . 

Waterfowl ................................................................ . 

Colonial Nesting Birds ..................................................... . 

Shorebirds ............................................................... . 

Nongame Birds ........................................................... . 

Raptors .................................................................. . 

Aquatic Furbearers ........................................................ . 

Terrestrial Furbearers ...................................................... . 

Big Game ................................................................ . 

Amphibians and Reptiles ................................................... . 

SYSTEMWIDE EFFECTS ..................................................... . 

MITIGATION AND MONITORING ........................................... . 

System - Wide Mitigation Common to all Alternatives ........................... . 

Project by Project Mitigation Specific to the Preferred Alternative ................ . 

Libby Project Mitigation for Preferred Alternative .......................... . 

Kootenai River Mitigation for Preferred Alternative ........................ . 

Hungry Horse Project Mitigation for the Preferred Alternative ............... . 

South Fork Flathead River below Hungry Horse Dam and 
Mainstem Flathead River Mitigation for the Preferred Alternative ........... . 

FINALEIS 

5-104 

5-104 

5-105 

5-108 

5-108 

5-108 

6-1 

6-1 

6-1 

6-2 

6-3 

6-3 

6-4 

6-4 

6-4 

6-5 

6-5 

6-6 

6-6 

6-7 

6-7 

6-7 

6-7 

6-8 

6-8 

6-9 

6-9 

6-10 

6-10 

6-10 

6-10 

6-11 

1995 



Wildlife Appendix TABLE OF CONTENTS 

TABLE OF CONTENTS - CONT 

Chapter/Para 

6.4.2.5 Flathead Lake Mitigation for the Preferred Alternative . . . . . . . . . . . . . . . . . . . . . . . 6-11 

6.4.2.6 Flathead River below Kerr Dam Mitigation for the Preferred Alternative. . . . . . . . 6-11 

6.4.2.7 Albeni Falls Project Mitigation for Preferred Alternative. . . . . . . . . . . . . . . . . . . . . . 6-12 

6.4.2.8 Grand Coulee Project Mitigation for the Preferred Alternative ................ 6-12 

6.4.2.9 Chief Joseph Project Mitigation for Preferred Alternative. . . . . . . . . . . . . . . . . . . . . 6-12 

6.4.2.10 Hanford Reach Mitigation for the Preferred Alternative ...................... 6-12 

6.4.2.11 Brownlee Project Mitigation for the Preferred Alternative .................... 6-12 

6.4.2.12 Oxbow and Hells Canyon Projects Mitigation for the Preferred Alternative... . . . 6-12 

6.4.2.13 Hells Canyon, Snake River Mitigation for the Preferred Alternative ............ 6-12 

6.4.2.14 Dworshak Project Mitigation for the Preferred Alternative. . . . . . . . . . . . . . . . . . . . 6-12 

6.4.2.15 Clearwater River Mitigation for the Preferred Alternative .................... 6-12 

6.4.2.16 Lower Snake River Projects, including McNary Project Mitigation for 
the Preferred Alternative ....................... . . . . . . . . . . . . . . . . . . . . . . . . 6-12 

6.4.2.17 John Day Project Mitigation for the Preferred Alternative .................... 6-13 

6.4.2.18 The Dalles and Bonneville Projects and below Bonneville Dam Mitigation for 
the Preferred Alternative ............................................... 6-15 

A LITERATURE CITED............................................................. A-I 

B CONSULTATION, REVIEW, AND PERMIT REQUIREMENTS........................ B-1 

C ANALYTICAL RESULTS FOR THE LOWER KOOTENAY DRAINAGE ...•.••..•....... C-l 

D INDIVIDUAL PROJECT MATRIX RESULTS........................................ D-l 

E ESA SPECIES LISTS.............................................................. E-l 

F 

G 

H 

Original ESA Species Lists (6/93) ................................................... E-1 

Updated Species Lists (3/95) ....................................................... E-25 

NATURAL HERITAGE DATA STATE PROTECTED SPECIES DEFINITIONS .......... . 

STATE PROTECTED PLANTS AND ANIMALS ................................... . 

LIST OF PRE PARER'S .•.......................•..•..•......................•..... 

PREFERRED ALTERNATIVE BELOW BONNER'S FERRY .......................... . 

LIST OF TABLES 

F-l 

F-2 

G-l 

H-l 

Table Title Page 

2-1 Federally Listed and Proposed Endangered and Threatened Species and 
Candidate Species: Snake River from Brownlee Dam to the Oregon/ 
Washington Border (1-7-93-SP-383) ........................................... 2-56 

1995 FINAL EIS XV 



TABLE OF CONTENTS Wildlife Appendix 

LIST OF TABLES - CONT 

Table Title 

3-3 Project Wildlife Matrix 3-4 

4-1 System Operating Strategy Alternatives ............................................. 4-2 

4-2 Summary of Alternatives in the Draft and Final EIS . .. . . . . . . . . . . . . . .. . . .. . . . . . . . . . . .. . 4-18 

5 -1 Criteria for Determining Changes in Vegetation Hungry Horse Reservoir. . . . . . . . . . . . . . . . 5-10 

5-2 Comparison of Alternatives - Hungry Horse Reservoir. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-18 

5-3 Mean Daily Flows and Mean Daily Releases....... ... ................................ 5-20 

5-4 Comparison of Maximum and Minimum EOM Elevations (Feet) of Flathead Lake 
During Growing Season ...... '" ., . ........ ... ... . ..... ...... .................... 5-27 

5-5 Drawdown Conditions Under Seven Columbia River Operation Options, 
Grand Coulee Dam (Lake Roosevelt) ............................................. 5-37 

5-6 Average Month-end Columbia River Flow Releases at Grand Coulee Dam.............. 5-46 

5 -7 Proposed Flows for Average, Wet, and Dry Conditions for System 
Operating Strategies, Hanford Reach Analysis. . . . . . . . . . . . . . . . . . . .. . ... . .. . . . . . . . .. . 5-49 

5-8 Federally-Listed and Proposed Endangered and Threatened Species and 
Candidate Species: Snake River from Brownlee Dam to the Oregon/ 
Washington Border (1-7-93-SP-383) (revised 3-25-95) .......................... 5-61 

5-9 Maximum Pool Averages Derived From 50-Year Period of Record for 
Alternative March through June, Dworshak Reservoir ............................... 5-66 

5 -10 Mitigation Objectives for Dworshak, Lower Clearwater, and Lower Snake 
Projects - Net of Pre-lPost-Project Totals. . . . . . . . . . . .. . .. . . . . .. . . . . . .. . .. . ... . . . . . . 5-69 

5-11 Gage Height (Feet) and Discharge (x 1,000) for Clearwater River and 
Spalding, Idaho ................................................................. 5 -70 

5-12 Project Operation and Maximum Drawdown Elevation Associated with 
Alternative SOS's for the Lower Snake River ....................................... 5-79 

5-13 Summary of Pre-Project and Current Habitat Conditions (Habitat Units - HUs) 
for Each Evaluation Species for the Lower Snake River. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 5-86 

5 -14 Projected Acreage to Shallow Water and Emergent Marsh - Riparian Habitat 
Associated with Seasonal Drawdown of John Day Pool. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-87 

5 -15 Average Monthly Elevational Data for John Day pool for Each System 
Operations Strategy Group Assignment Indicates Similarity of SOS's . . . . . . . . . . . . . . . . . . 5-89 

5-16 Number of occurrences wherein Bonneville Dam discharges (average monthly) 
exceed 300,000 to 500,000-plus cfs during the spring freshet period, 
i.e. April 30 - July timeframe; n=200 (50 years of record x 4 months)Strategies 
are grouped by similarity in discharge level occurrences .............................. , 5 -105 

6-1 Total Acreage Changes - Systemwide ............................................... 6-2 

6-2 Total Effects on Wildlife - Systemwide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-6 

D -1 30 Year Physical Effects of SOS Strategy for Libby Dam ............................... D-1 

xvi FINALEIS 1995 



Wildlife Appendix TABLE OF CONTENTS 

LIST OF TABLES - CONT 

Table Title 

System Operation Strategy Title: la wet avg; lb wet avg; 2c; 2d; 5b; 5c; 6b; 6d; 9a; 
9b wet and dry; PA wet and dry. ................................................... D-1 

System Operation Strategy Title: la dry; lb dry ...................................... D-2 

System Operation Strategy Title: 4c; 9c. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-3 

System Operation Strategy Title: 9a avg; PA avg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-4 

D - 2 Wildlife Impacts for Libby Dam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D - 5 

Description of SOS Strategy: Group 1 (la; lb; 2c; 2d; 5b; 5c; 6b; and 6d) . . . . . . . . . . . . . . . . . D-5 

Description of SOS Strategy: Group 2 (4c and 9c) .................................... D-6 

Description of SOS Strategy: Group 3 (9a) and Group 4 (9b and PA) . . . . . . . . . . . . . . . . . . . . D-7 

D-3 Direct Physical Effects for Hungry Horse Reservoir. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . D-8 

D-4 

D-5 

System Operation Strategy Title: la ............................................... . 

System Operation Strategy Title: lb compared to la ................................. . 

System Operation Strategy Title: lb compared to 2c ................................. . 

System Operation Strategy Title: 2c Compared to la ................................. . 

System Operation Strategy Title: 2c (= 2a, 2b, 3a, 3b) ................................ . 

System Operation Strategy Title: 4al (= 4bl) Compared to 2c ........................ . 

System Operation Strategy Title: Sa (= 5b, 6a-d) Compared to la .................... . 

System Operation Strategy Title: Sa (= 5b, 6a -d) Compared to 2c .................... . 

System Operation Strategy Title: 4a.3 Compared to 4al .............................. . 

System Operation Strategy Title: 4al (= 4bl) Compared to la ........................ . 

Wildlife Impacts for Hungry Horse Project .......................................... . 

Description of SOS Strategy: 2c Compared to 1a .................................... . 

D-8 

D-9 

D-lO 

D-11 

D-12 

D-13 

D-14 

D-15 

D-16 

D-17 

D-18 

D-18 

Description of SOS Strategy: lb Compared to la to comparison of lb with (2c) .......... D-19 

Description of SOS Strategy: lb Compared to 2c ..................................... D-20 

Description of SOS Strategy: 4a Compared to la .................................... . 

30 Year Physical Effects of SOS Strategy for Albeni Falls .............................. . 

D-2l 

D-22 

System Operation Strategy Title: Group 1 (la, lb, 2c, 2d, 5b, 5c, 6b, and 6d); and PA . . . . . . D-22 

System Operation Strategy Title: 4c........................ . . . . . . . . . . . . . . . . . . . . . . . . . D-23 

System Operation Strategy Title: 9a 

System Operation Strategy Title: 9b 

D-24 

D-25 

System Operation Strategy Title: 9c................................................. D-26 

D-6 Wildlife Impacts for Albeni Falls. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-27 

Description of SOS Strategy: la, lb, 2c, 2d, 2d, 5b, 5c, 6b, 6d, and PA ................... D-27 

1995 FINAL EIS xvii 



TABLE OF CONTENTS Wildlife Appendix 

LIST OF TABLES - CONT 

Table Title 

Description of SOS Strategy: 4c, 9b, and 9c .......................................... D-28 

Description of SOS Strategy: 9a .................................................... D-29 

D-7 30 Year Physical Effects ofSOS Strategy for Grand Coulee - Lake Roosevelt............ D-30 

System Operation Strategy Title: 2c, la, Ib, 5b, 5c, 6b, 6d . . . . . . . . . . . . .. . .. . . . . . . . . . .. .. D-30 

System Operation Strategy Title: 4c................................................. D-31 

System Operation Strategy Title: 9a ................................................. D-32 

System Operation Strategy Title: 9b ................................................ D-33 

System Operation Strategy Title: 9c................................................. D-34 

System Operation Strategy Title: PA . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . D-35 

System Operation Strategy Title: 2d ................................................ D-36 

D-8 Wildlife Impacts for Grand Coulee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. D-37 

Description of SOS Strategy: 2c, la, Ib, 5b, 5c, 6b, 6d ................................. D-37 

Description of SOS Strategy: 4c .................................................... D-38 

Description of SOS Strategy: 9a ... .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . D-39 

Description of SOS Strategy: 9b ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . .. . . D-40 

Description of SOS Strategy: 9c .................................................... D-41 

Description of SOS Strategy: PA ................................................... D-42 

Description of SOS Strategy: 2d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. D-43 

D-9 30 Year Physical Effects of SOS Strategy for Chief Joseph. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . D-44 

System Operation Strategy Title: All ............................................... . 

D-IO Wildlife Impacts for Chief Joseph .................................................. . 

Description of SOS Strategy: All .................................................. . 

D-11 30 Year Physical Effects of SOS Strategy for Hanford ................................. . 

System Operation Strategy Title: Group 1 PA, 2d, 4c ................................. . 

System Operation Strategy Title: No-Action la, Ib, 2c, 5c, 6b, 6d ..................... . 

System Operation Strategy Title: Group 2 9a ........................................ . 

System Operation Strategy Title: Group 3 9b, Group 4 9c ............................. . 

D-12 Wildlife Impacts for Hanford ...................................................... . 

Description of SOS Strategy: No-Action la, Ib, 2c, 5c, 6b, 6d ........................ . 

Description of SOS Strategy: Group 1 PA, 2d, 4c .................................... . 

Description of SOS Strategy: Group 2 9a ........................................... . 

Description of SOS Strategy: Group 3 9b, Group 4 9c ................................ . 

xviii FINALEIS 

D-44 

D-45 

D-45 

D-46 

D-46 

D-47 

D-48 

D-49 

D-50 

D-50 

D-51 

D-52 

D-53 

1995 



Wildlife Appendix TABLE OF CONTENTS 

LIST OF TABLES - CONT 

Table Title 

D -13 30 Year Physical Effects of SOS Strategy for Brownlee ................................ . 

System Operation Strategy Title: 2c, 2d, 5b, 5c, 5d, 6b, 6d ............................ . 

System Operation Strategy Title: la, 1b ............................................ . 

System Operation Strategy Title: 4c ................................................ . 

System Operation Strategy Title: 9a ............................................... . 

System Operation Strategy Title: 9b, 9c ............................................ . 

System Operation Strategy Title: Preferred Alt. ..................................... . 

D-14 Wildlife Impacts for Brownlee ..................................................... . 

Description of SOS Strategy: 2c (Base) Compared to la, 1b .......................... . 

Description of SOS Strategy: 2c (Base) Compared to 4c .............................. . 

Description of SOS Strategy: 2c (Base) Compared to Preferred Alt. ................... . 

Description of SOS Strategy: 2c (Base) Compared to 9a ............................. . 

Description of SOS Strategy: 2c (Base) Compared to 9b, 9c ........................... . 

D-15 30 Year Physical Effects of SOS Strategy for Hells Canyon ............................ . 

System Operation Strategy Title: 9b 

System Operation Strategy Title: 9a 

System Operation Strategy Title: 2c ................................................ . 

D-16 Wildlife Impacts for Hells Canyon ................................................. . 

Description of SOS Strategy: 9b ................................................... . 

Description of SOS Strategy: 9a ................................................... . 

D-17 30 Year Physical Effects of SOS Strategy for Dworshak ............................... . 

System Operation Strategy Title: Alternatives la, 1b, 4c, 5b, 5c, 6b, 6d ................. . 

System Operation Strategy Title: Alternative 9b ..................................... . 

D-54 

D-54 

D-55 

D-56 

D-57 

D-58 

D-59 

D-60 

D-60 

D-61 

D-62 

D-63 

D-64 

D-65 

D-65 

D-66 

D-67 

D-68 

D-68 

D-69 

D-70 

D-70 

D-71 

System Operation Strategy Title: Alternatives PA, 2c, 2d, 9a, 9c . .. ... . .. . .. . .. . ..... .. . D-72 

D-18 Wildlife Impacts for Dworshak ..................................................... D-73 

Description of SOS Strategy: All ................................................... D-73 

D-19 30 Year Physical Effects of SOS Strategy for Lower Clearwater ........................ . 

System Operation Strategy Title: Alternatives PA, la, 1b, 2c, 2d, 4c, 5c, 9a, 9c ........... . 

System Operation Strategy Title: 5b, 6b, 6d, 9b ...................................... . 

D-20 Wildlife Impacts for Lower Clearwater ............................................. . 

Description of SOS Strategy: All .................................................. . 

D-21 30 Year Physical Effects of SOS Strategy for Lower Snake River ....................... . 

System Operation Strategy Title: la, 1b, PA, 2d, 4c, 9b ............................... . 

1995 FINALEIS 

D-74 

D-74 

D-75 

D-76 

D-76 

D-77 

D-77 

xix 



TABLE OF CONTENTS Wildlife Appendix 

Table 

LIST OF TABLES - CONT 

System Operation Strategy Title: 5b, 5c 

System Operation Strategy Title: 6b, 9a 

Title 

D-78 

D-79 

System Operation Strategy Title: 6d ................................................ D-80 

System Operation Strategy Title: 9c................................................. D-81 

D-22 Wildlife Impacts for Lower Snake River ............................................. D-82 

Description of SOS Strategy: la, Ib, PA, 2d, 4c, 9b . . . . . . . . . . . . .. . . . . . . .. . . . . . .. . . . . . . . D-82 

Description of SOS Strategy: 5b,5c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . D-83 

Description of SOS Strategy: 6b, 6d, 9a. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . D-84 

Description of SOS Strategy: 9c .................................................... D-85 

D-23 30 Year Physical Effects of SOS Strategy for John Day Project. . . . . . . . . . .. . . . . . . . . . . . . . . D-86 

System Operation Strategy Title: Group 3 = 5b, 5c, 6b, 6d, 9a, 9c Group 4 = PA . . . . . . . . . . D-86 

System Operation Strategy Title: Group 1 = la, Ib, 4c ................................ D-87 

System Operation Strategy Title: Group 2= 2c, 2d & 9b ............................... D-88 

D-24 Wildlife Impacts for John Day. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-89 

Description of SOS Strategy: Group 1 & 2 vs Group 3 (See Text) ....................... D-89 

Description of SOS Strategy: Group 1 vs Group 2 .................................... D-90 

D-25 30 Year Physical Effects of SOS Strategy for Below Bonneville. . . . . . . . . . . . . . . . . . . . . . . . . . D-91 

System Operation Strategy Title: Group 4= 3b, 4al, 4a3, 4ba, 4b3, 4c 
Group 4 vs. Group 1,2, 3,5 ....................................................... D-91 

D-26 Wildlife Impacts for Below Bonneville. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-92 

Description of SOS Strategy: Groups 1, 2 & 3 versus Group 4 (See Text) ....... ........ D-92 

H -1 Bonner's Ferry Flows - Average of Period of Record. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H - 2 

LIST OF FIGURES 

Figure Title 

2-1 Lower Kootenai River ............................................................ . 

2-2 Libby Dam and Lake Koocanusa ................................................... . 

2-3 Hungry Horse Project, Flathead Lake, and Upper Flathead River ...................... . 

2-4 Albeni Falls ..................................................................... . 

2-5 Grand Coulee Dam .............................................................. . 

2-6 Chief Joesph Dam ............................................................... . 

2-7 Wells, Rocky Reach and Rock Island Reservoirs ..................................... . 

xx FINALEIS 

2-4 

2-8 

2-13 

2-19 

2-24 

2-32 

2-38 

1995 



Wildlife Appendix TABLE OF CONTENTS 

2-8 

2-9 

2-10 

2-11 

2-12 

2-13 

2-14 

2-15 

2-16 

2-17 

5-1 

5-2 

5-3 

5-4 

5-5 

5-6 

5-7 

5-8 

5-9 

5-10 

5-11 

5-12 

5-13 

LIST OF FIGURES - CONT 

Title 

Wanapum and Priest Rapids Reservoirs ............................................. . 

Hanford Reach .................................................................. . 

Brownlee, Oxbow, and Hells Canyon Dam Reservoirs ................................ . 

Hells Canyon, Snake River ........................................................ . 

Dworshak Project and Lower Clearwater River ...................................... . 

Lower Snake River Projects ....................................................... . 

McNary and Ice Harbor Projects ................................................... . 

John Day Pool ................................................................... . 

Bonneville and the Dalles Projects ................................................. . 

Columbia River Below Bonneville Dam to the Willamette River Mouth ................ . 

EOM Average Elevations Hungry Horse Reservoir .. , ................................ . 

1941 EOM Elevations Hungry Horse Reservoir ...................................... . 

Average, Maximum and Minimum Historic Flows (CFS) in 
South Fork Flathead River, 1978-1986 ........................................... . 

Average, Daily Historic Flows (CFS) in South Fork Flathead River, for 
Month and Year, 1982-1986 ..................................................... . 

Comparison of Average Releases (1929 - 1978) from Hungry Horse Dam, 
Options PA, 9a, and 9b .......................................................... . 

Comparison of Average Releases (1929 - 1978) from Hungry Horse Dam, 
Options la, 1b, 2c, 4c, and 5c ..................................................... . 

Releases from Kerr Dam Simulated for Options PA, 9a, 9b and 1a ..................... . 

Releases from Kerr Dam: Options la, 1b, 2c, 4c, 5c and 9c ............................ . 

Hanford Reach la, 1b, 2c, 5c, 6b, and 6d Average Water Year .......................... . 

Hanford Reach PA, 2d, 4c Average Water Year ...................................... . 

Hanford Reach 9a Average Water Year 

Hanford Reach 9b Average Water Year 

Hanford Reach 9c Average Water Year 

2-41 

2-44 

2-51 

2-60 

2-64 

2-71 

2-79 

2-86 

2-91 

2-96 

5-11 

5-12 

5-21 

5-22 

5-23 

5-23 

5-29 

5-30 

5-50 

5-52 

5-54 

5-55 

5-56 

5 -14 Maximum Elevation and Discharge for Major Water Events Derived for 
Alternate Operating Strategies, Clearwater River ................................... 5-71 

1995 FINALEIS xxi/(xxii blank) 



Wildlife Appendix 1 

CHAPTER 1 

SCOPE AND PROCESS 

1.1 WORK GROUP FORMATION, AGENCY 
COORDINATION, AND PUBLIC 
INVOLVEMENT 

The Wildlife Work Group (WWG) was formed in 
the summer of 1991, four months after the initial 
creation of technical work groups. Originally, 
wildlife and resident fish issues were handled by a 
single work group. However, as a result of com­
ments received at public scoping meetings in 
August, 1991, and the realization that wildlife and 
resident fish have different concerns and priori­
ties, the group was divided and a separate WWG 
was formed. 

The WWG is composed of representatives from 
seven Federal agencies, three states, seven Tribes, 
public utilities, environmental groups, consulting 
firms, British Columbia Hydropower Author-
ity (BC Hydro), Canadian Wildlife Service, and 
private individuals with regional and/or local 
wildlife expertise. 

Throughout the SOR technical analysis, these 
groups and individuals have been divided into two 
categories: Tier 1 is composed of active partici­
pants and full working members; Tier 2 is com­
posed of review-level participants who received 
all Work Group meeting notes and products. 
Members of the public who have expressed con­
cern and given input but have not participated to 
the threshold of Tier 1 or Tier 2 are referred to as 
the 'general public.' Information is available to 
them on request. 

Thble 1-1 is the list of the Work Group Tier 1 and 
Tier 2 participants. 

1.2 SUMMARY OF WILDLIFE PUBLIC ISSUES 
AND MANAGEMENT CONCERNS 

Columbia River basin reservoir habitats of today 
are very different from the riverine habitats that 
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existed before major dam development. Not sur­
prisingly, current wildlife populations reflect this. 
Wildlife resources are significantly reduced from 
the historic levels that existed prior to hydroelectric 
development. The exceptions are those species 
that have typically adapted well to human activities, 
such as Canada geese, gulls, and mallards, or 
upland game species such as deer and elk that are 
closely managed due to their economic value. 

While hydroelectric development is part of the 
reason for the declining wildlife resource, it is not 
the only reason. Increasing urban and rural 
growth have contributed to habitat conversion. 
Exotic plant and animal species introduced 
throughout the Columbia River basin over the past 
50 years compete directly with native wildlife 
popUlations for decreasing habitat. Common 
examples of introduced species are cheat grass, 
Eurasian water milfoil, purple loosestrife, carp, 
house sparrows, and starlings. Once these 
introduced species become established, entire 
biospheres are permanently altered, leading to a 
significant loss of wildlife diversity. 

The Columbia River System Operation Review 
presents an opportunity to address impacts to the 
wildlife resource that emerge from operation of the 
hydro system. During the formal scoping phase of 
SOR and informal discussions over the preceding 
four years, significant issues and management 
concerns have been identified by individuals and 
group representatives that eventually became the 
focus of the wildlife analysis. Local concerns cen­
tered on shorebird habitat on the lower Columbia 
River, cattle grazing impacts on the Snake River, 
big game impacts at Lake Roosevelt, non-game as 
well as game species impacts, and impacts to the 
wildlife refuges on the lower Columbia River. 
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Table 1-1. Wildlife Work Group Participants 

Tier 1: Ken Brunner, COE Carl Christianson, COE 
John Cannon, EBASCO 
Geoff Dorsey, COE 

Paul Fielder, Chelan Co. PUD 
John Grettenberger, FWS 
Rosy Mazaika Dick Giger, FWS, retired 

Loren Kronemann, Nez Perce 1Tibe 
Ron McKown, USBR 

Bob Shank, BPA 
Chris Thoms, BPA 

Don 1Teasure, USBR Charlie Craig, BPA 
Gary Bunn, COE 

Tier 2: Scott Ackerman, COE 

1-2 

Val Akana, Strategic Decisions Group 
John Annear, FWS 
Paul Ashley, Washington Dept. of WIldlife 
Dale Becker, Confederated Salish and Kootenai Thbes 
Joel Bich, Yakama Indian Nation 
Bob Bradley, BC Hydro 
Dan Casey, Kalispell, MT 
Alan Christianson, USFS 
Rich Clark, USBR 
Mike Denny, Blue Mountain Audubon 
Rick George, Confederated 1Tibes of the Umatilla Reservation 
Dave Goeke, Columbia NWR 
Tracy Hames, Yakama Indian Nation 
Jerome Hansen, Idaho Dept. of Fish and Game 
Steve Judd, Colville Confederated Thbe 
Val Kitchen, The Wtlderness Society 
Bob Krein, Oregon Dept. Fish and Wildlife 
Mike Kuttel, Washington Dept. of Wildlife 
Rick Lamont, Audubon Society 
Larry Lockard, FWS 
Terry Luther, Confederated 1Tibes, Warm Springs Reservation 
Diana MacDonald, PNUCC 
Greg Mallette, Vancouver BC, Canada 
Matt McCoy, Golden Eagle Audubon Society 
Joseph L. McCrea, Spokane 1Tibal Wtldlife Committee 
Jack Melland, Oregon Dept. of Fish and Wildlife 
Chris Merker, UCUT Fisheries and Wildlife Center 
David Mevers, Idaho Power Company 
Kathleen Moore, Canadian Wildlife Service 
Lisa Norris, USFS 
Harvey Nyherg, Cio Flathead National Forest, MT 
Peter Paquet, NPPC 
Julie Rogoski, BPA 
Rich Shepard, Portland, OR 
John Stevenson, PNUCC 
Karen Thylor-Goodrich, NPS 
Jim Torland, Oregon Dept. of Fish and WIldlife 
Jeri Williams, FWS 
Robin Witt, Western Area Power Administration 
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Not all input regarding wildlife concerns fell within 
the scope of the SOR process. Input such as phasing 
out all engineered restraints on the system (removing 
dams), extending endangered species protection to 
ecosystems, including the upper Snake River in the 
SOR, and halting mainstem irrigation diversions 
throughout the region were judged to be outside the 
scope. 

For the SOR process, the WWG used different 
modeling and analytic techniques to evaluate strate­
gies for operating the hydrosystem. The goal of the 
analysis was to assess impacts to wildlife from the 
strategies, both compared with present operations 
and compared with operations in the foreseeable 
future. Specifically, the WWG examined changes in 
the timing and magnitude of stream flows and 
reservoir elevations that would result from each 
strategy at the 14 Federal projects in the Columbia 
River system, as well as other projects and stream 
reaches affected by proposed changes. The concept 
underlying the analysis of streamflow and reservoir 
elevation is that these two results of hydrosystem 
operations largely determine the amount and quality 
of surrounding wildlife habitat. If hydrosystem 
operation negatively impacts habitat relative to the 
needs of its wildlife, the wildlife will decline. 

A regional map of the Columbia River System 
provided in Figure 1-1. 

1.3 SCREENING ANALYSIS 

Following the Scoping process, 90 systemwide pre­
liminary operating alternatives were submitted for 
the Screening Analysis by members of the public, by 
each of the technical work groups, and by various 
public and private groups. These preliminary alter­
natives represented a wide variety of operational 
possibilities ranging from current operations to those 
emphasizing single and multiple river uses. 

The WWG developed two systemwide alternatives, 
entitled Will - IDEAL, and WLD - REAL Each 
alternative provided (in a slightly differing way) for 
stable reservoir elevations. The WWG next ana­
lyzed the 90 preliminary alternatives for their effect 
on wildlife resources in selected river reaches and 
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hydroprojects, using quantitative and qualitative 
modeling techniques. (See the Columbia River 
System Operation Review Screening Analysis, volume 1 
& 2 for modeling techniques and results.) 

1.4 FULL-SCALE ANALYSIS 

For Full-scale Analysis, the WWG revisited Screen­
ing Analysis methods and developed a matrix ap­
proach (see Chapter Three, Study Methods). The 
matrix evaluation was preferred because it has been 
effective in the past for identifying and comparing 
complex effects of proposed actions on wildlife 
habitats and populations. Early-on in the SOR 
process, the variability and lack of available data on 
a systemwide basis was identified as an issue affect­
ing the wildlife analysis. Some parts of the system 
had considerable wildlife information, while others 
had little that was useful. For example, ample 
information might be available for Canada geese in 
one area, but little for shorebirds; or shorebird 
information might be available for a single reservoir, 
but not other project locations. 

Compounding this problem, varying climatic zones, 
vegetative types, topography, and wildlife species 
greatly increased the complexity of the systemwide 
wildlife study. 

A long-term benefit of the WWG's study methods 
has been the development of assessment techniques 
suitable for systemwide analysis that uniquely ad­
dresses public issues and management concerns 
identified in the scoping process. 

1.4.1 Assumptions 

Any analysis incorporates a number of basic assump­
tions. The methodological assumptions agreed to by 
the entire Work Group are noted in Chapter 3. 
Other assumptions by the Work Group about future 
activities in the region were necessary to estimate 
future conditions and impacts. Those assumptions 
concerning future trends include: 

• The increasing growth in human population 
will continue; 

• The Hanford Reach will remain undeveloped; 
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California 

Figure 1-1. Columbia River Basin Major Dams 

• No new dams will be added to the system; 

• Normal weather patterns, based upon the 
existing 50 years of data, will continue; 

• Existing Federal, state, and local laws/ordi­
nances/ and regulations will remain in effect. 
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1.5 WILDLIFE RELATED LAWS AND 
REGULATIONS 

Several Federal wildlife and other environmentally­
related laws, as well as state, areawide, and local 
plans and programs, apply to the SO R. Federal laws 
specific to wildlife and associated shoreline habitat 
issues are shown in Thble 1-2. 
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Table 1-2. Major Federal Acts Affecting the Wildlife Community 

Endangered Species Act as amended 16 USC 1531 1973 

Fish and Wildlife Coordination Act as amended 16 USC 661 1934 

Fish and Wildlife Conservation Act 16 USC 2901 1980 

Pacific Northwest Electric Power Planning and Conservation Act 16 USC 839 1980 

Coastal Zone Management Act 16 USC 1451 1972 

Marine Mammals Protection Act 16 USC 1361 1972 

Clean Water Act as amended 33 USC 1251 1972 

Wild and Scenic Rivers Act 16 USC 1271 1968 

Compliance and other procedures are fully discussed in Technical Exhibit # B. 
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CHAPTER 2 

EXISTING AND AFFECTED ENVIRONMENT 

2.1 OVERVIEW: WILDLIFE IN THE COLUMBIA 
BASIN TODAY 

Wildlife resources vary widely over the Columbia 
River basin. Four different physiographic regions 
overlap the 14 coordinated hydroelectric projects 
and other areas which may be effected by the pro­
posed actions of the System Operation Review 
(Bernard R.S. and Brown, K.F., 1978). Each of 
these physiographic regions have typical plant and 
animal communities that may be effected by pro­
posed systemwide river operations in different ways. 
Several project reservoirs and/or stream reaches 
cross boundaries of the physiographic regions, 
including Lake Celilo behind the Dalles Dam, 
Franklin D. Roosevelt Lake behind Grand Coulee 
Dam, the Snake River through Hell's Canyon, and 
the Oearwater River in Idaho. The physiographic 
regions are the Northern Pacific Border Region, the 
Cascade Mountain Region, the Columbia Plateau 
Region, and the Northern Rocky Mountain Region. 

The Northern Pacific Border Region includes the 
Columbia River segment below Bonneville Dam. 
This area of the Columbia River is typified by a 
spruce-hemlock-Douglas-fir upland forest. The 
area immediately adjacent to the river typically has 
riparian and wetland habitats containing cotton­
woods, willows, cattails, and bulrushes. Some typical 
wildlife species include Canada geese, herons, gulls, 
sandpipers, warblers, bald eagle, osprey, beaver, 
deer, and increasing numbers of marine mammals 
such as harbor seals and sea lions. 

The Cascade Mountain Region includes Bonneville 
Reservoir and the lower end of Lake Celilo. This 
region typically has a Douglas-fir/silver fir forest 
upland with some riparian and wetland habitat type 
developed adjacent to the reservoirs. The shorelines 
of the reservoirs in this region have been significant­
ly affected by highway and railroad construction in 
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the past and there is significant human activity 
(including residentially zoned and occupied areas). 
As a result, wetland and riparian wildlife habitats 
are limited. 1Ypical wildlife of this region include 
Canada geese, ducks, herons, sandpipers, woodpeck­
ers, eagles, osprey, and beaver. 

The Columbia Plateau region contains the upper 
end of Lake Celilo, as well as other Federal projects 
including John Day, McNary, Chief Joseph, Grand 
Coulee (in part), Ice Harbor, Lower Monumental, 
Little Goose, and Lower Granite dams and reser­
voirs. Other facilities and reaches that occur within 
the Columbia Plateau physiographic region include: 
Brownlee and that downstream portion of the Snake 
River through Hell's Canyon to the upper end of the 
Lower Granite reservoir; the Public Utility District 
owned reservoirs on the mid -Columbia; and the 
Hanford Reach of the Columbia River. This region 
is dominated by a shrub-steppe environment, 
typified by fescue-wheatgrass, wheatgrass-bluegrass, 
sagebrush steppe, and wheatgrass-needlegrass 
shrub-steppe habitats in the uplands. Much of this 
upland habitat has been significantly altered by 
agricultural activity. Riparian and wetland commu­
nities are limited and in some cases are artificially 
developed and maintained as mitigation and licens­
ing requirements for previous Federal and public 
utility actions. 1Ypical wildlife include Canada 
geese, mallards, herons, terns, stilts, killdeer, swal­
lows, warblers, bald and golden eagles, beavers, 
otter, mule deer, falcons, gopher snakes, and turtles. 

Libby, Hungry Horse, Albeni Falls, and Dworshak 
projects are entirely within the Northern Rocky 
Mountains Region. The upper part of Franklin D. 
Roosevelt Lake, the Clearwater River, and part of 
the Snake River below Brownlee project are also in 
the physiographic region. As a region influenced by 
mountains, the various habitats are more diverse 
here than in the Columbia Plateau region. Primary 
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upland vegetation includes pine, fir, cedar, hemlock, 
wheatgrass, fescue, and needlegrass. Wetland and 
riparian areas are scattered but can be locally signifi­
cant. 1Ypical wildlife species include mergansers, 
sandpipers, waterfowl, osprey, bald eagles, beaver, 
otter, deer, elk, and bighorn sheep. 

2.2 PROJECT BY PROJECT DISCUSSION 

Each project and reach potentially impacted by 
proposed operational changes in the coordinated 
Columbia River system were examined individually. 
Local experts in wildlife management issues were 
contacted to assure the discussions were as accurate 
as possible. Beginning in the upstream areas of the 
Columbia River and working downstream to below 
Bonneville Dam, the existing wildlife resources are 
summarized by project and reach. In some cases, the 
resources are similar enough that several projects 
and/or reaches are combined in a single discussion. 

The information presented on the following pages of 
this chapter was gathered from published and un­
published reports and discussions with local profes­
sional wildlife biologists, and unpublished informa­
tion. The amount and quality of recent information 
available to the authors for each reach and reservoir 
varied and is reflected in this chapter. 

In developing study methods, the Wildlife Work 
Group selected five habitats for impact analysis. 
These habitats were selected because they are 
sensitive to changes in reservoir elevations and 
operations, and because they effect a wide variety of 
wildlife. These habitats are: 

Drawdown/Barren Zones: The drawdownlbarren 
zone is a shoreline habitat devoid of vegetation. 
Lack of vegetation is generally associated with 
erosion and/or withdrawal of water due to reservoir 
operations. Increases in the drawdownlbarren zone 
tend to negatively impact wildlife values, since the 
lack of vegetation and cover reduces availability of 
resources for most species. However, impacts can be 
duration-dependent. When the barren zone first 
makes its appearance, it acts as a barrier to wildlife 
migrating among quality habitats. The size of the 
barren zone is irrelevant at this stage, and a small 

2-2 FINALEIS 

Wildlife Appendix 

barren zone is as effective a barrier as a larger 
barren zone. Should the barren zone persist, howev­
er, certain species may benefit, such as shorebirds, 
that would use the zone for feeding and nesting. 

Riparian Zone: Riparian habitat is a special class of 
shoreline wetland habitat that is typified by develop­
ment of woody shrubs and tree species. Riparian 
habitats are inundated part of the year, and species 
such as cottonwood that depend on regular ground­
water and require scouring to establish new seedlings 
thrive in them. Riparian habitats contain an abun­
dance and variety of wildlife. Some species such as 
mink spend entire life cycles in the riparian habitats, 
while other species complete critical life cycle activi­
ties in them such as nesting. Riparian habitats are 
dependent on available water, and therefore are 
sensitive to river operations which may increase or 
decrease stream flows. 

Emergent Wetland Zone: Emergent wetland zones 
are classic wetlands. Marshy areas typified by 
cattails and bulrushes, these habitats are inundated 
with water most of the year, although they can 
tolerate some drying. Some species such as musk­
rats spend their entire life cycles in emergent wet­
lands, and could not exist elsewhere. Other species 
use emergent wetlands for incidental activities, such 
as white-tailed deer, which fawn in them. Wetlands 
typically depend on water depths and seasonal 
inundation patterns that are directly impacted by 
reservoir operations. 

Submerged Aquatic Plant Zones: Submerged aquat­
ic plant zones are areas of plants that spend their 
entire life cycle underwater. These submerged 
plants are a food source for several species of wild­
life, including diving ducks. As with emergent 
wetlands, submerged aquatic plant beds depend on 
certain water depths and seasonal inundation pat­
terns. Their existence is closely tied to river and 
reservoir operations. 

Islands: Islands are bodies of land completely 
surrounded by water. Any individual island may 
contain one, several, or all of the habitats described 
above. As a result, they tend to support an abun­
dance and variety of wildlife. Certain species, such 
as terns, exclusively use islands for nesting and 
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reproduction, while other species such as Canada 
geese use islands as preferred nesting sites. Islands 
are attractive to many species of wildlife because 
they provide security from mainland predators. 
Islands owe their existence to water elevations, and 
any changes in operations may directly effect their 
habitat profiles and their value to wildlife species. 

The Wildlife Work Group also analyzed two catego­
ries that can only loosely be described as habitat 
zones for wildlife, although what takes place in the 
zones directly impacts wildlife values: 

Primary Fish Productivity Zones are simply those 
areas within reservoirs and river reaches that pro­
duce fish populations. Many species of wildlife -
bald eagles, osprey, bears, otter, etc. - feed on fish, 
and the work group evaluated how river operations 
may effect the capacity of these areas to produce 
food sources (known as 'prey base'). Should river 
operations significantly impact an area's capacity to 
produce fish, any variety of wildlife that feed primar­
ily on fish are expected to decline. 

Benthic Invertebrate Productivity Zones are those 
areas at the bottom (benthic zone) of reservoirs and 
river reaches that are producers of invertebrates. 
These invertebrates are valuable to wildlife as 
sources of food. Otters, for instance, feed on cray­
fish, and diving ducks feed on freshwater mussels. 

Finally, the continuing effect of human activities on 
wildlife resources has been examined for each 
project/reach and alternative. Human effects range 
from incidental visits by recreationalists to the 
conversion of habitat through development of resi­
dential and/or industrial areas. All have critical 
effects on existing wildlife populations. 

2.2.1 Lower Kootenai River 

The Kootenai River is 485 miles long and approxi­
mately one-third of it lies in the United States. It 
originates in British Columbia and flows south 
though the Rocky Mountain 'french. The Kootenai 
River enters Montana near Eureka, and swings West 
at the confluence with the Fisher River. It then runs 
past Libby and 'froy and enters Idaho, where it flows 
north into British Columbia once again and empties 
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into Kootenay Lake, and eventually into the Colum­
bia River. The area is characterized by high, rugged, 
forested northwest-trending mountain ranges 
separated by narrow linear valleys. The area down­
stream of Libby Dam is characterized by relatively 
flat terraces that lie at intervals between the river­
banks and steep mountain slopes. The meandering 
Kootenai River below Libby Dam has an average 
stream gradient of 0.1 percent, with the river drop­
ping approximately five feet per mile. Elevations of 
the study area vary from 2,100 feet at the valley floor 
to over 5,000 feet on mountain ridges. 

The Upper Columbia United Tribes, in particular 
the Kootenai 'fribe of Idaho, have a strong interest 
in the resources of the Kootenai River, especially its 
bull trout, cutthroat trout, rainbow trout, whitefish, 
and burbot. The Confederated Salish and Kootenai 
Tribes of the Flathead Indian Reservation also have 
a strong interest in this region's resources. 

2.2.1.1 Physical Habitat 

Barren Zone 

Gravel bars and some portions of the shoreline are 
intermittently exposed during low flows and com­
prise a majority of barren area acreage. 

Operation of Libby Dam has been blamed for 
increased shoreline erosion of the Kootenai River, 
particularly in the Idaho reach upstream of Bonners 
Ferry. Erosion is caused by varying flows through 
the winter months. An important mechanism of 
bank erosion is high flows resulting in ice forming 
high on the banks. As the flows drop, the ice falls, 
taking bank soils with it. 

Upland Zone 

The upland zone vegetation occurring in the Koote­
nai River basin between Libby and Bonners Ferry 
may be broadly separated into three types: south­
facing slope, north -facing slope, and bottomland. 

South - facing slopes are generally characterized by 
scattered, open stands of ponderosa pine, and a 
limited amount of Douglas-fir. Understory species 
are bitterbrush, western serviceberry, and chokecher­
ry. Other shrubs occurring include creeping Oregon 
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Figure 2-1. Lower Kootenai River 

grape, and white spiraea. Major forbs found are 
yarrow, arrowleaf balsamroot, and dogbane. Domi­
nant grasses include bluebunch wheatgrass, and 
rough fescue. 

North -facing slopes south of the Kootenai River 
are usually densely timbered with mountain maple, 
Douglas-fir, western larch, and lodgepole pine. 
Understory shrubs consist of mock orange, ninebark, 
snowberry, and kinnikinnick. Forbs present include 
heartleaf arnica, Sego lily, as well as lupine and 
yarrow. The predominant grass is pine grass. 

Meadows occur in several areas. Grasses include 
brome grasses, bluegrass, Junegrass, Idaho fescue, 
needlegrass, and bluebunch wheatgrass. 
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Riparian Zone 

Riparian habitat is discontinuous along the river. 
Habitats (within the floodplain) can be divided into 
coniferous forests and deciduous forests. Coniferous 
forests consist of Douglas-fir, and western redcedar. 
Understory species include Oregon grape, Rocky 
Mountain juniper, and Canadian buffaloberry. 
Dominant deciduous overstory species include black 
cottonwood, alder and willow. Understory vegetation 
includes dogwood, gooseberry, chokecherry, nine­
bark, and serviceberry. 

Total existing riparian area includes 1,775 acres from 
Libby Dam to the US border (Ebasco unpublished 
report). 
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Emergent Wetland Zone 

Marsh areas support aquatic plants such as sedge, 
cattail, and pondweeds, though emergent wetlands 
are continuous and small in size. Total emergent 
acres: 1,574 (Ebasco, 1992). 

Submerged Aquatic Plant Bed Zone 

Filamentous algae and pond lily are common in the 
Kootenai River ecosystem, where flows are slack and 
water is shallow. Total acres: 553. 

Island Habitat 

Islands developed from the gravel bars on the Koot­
enai River are maintained in early successional 
stages through continued water level fluctuations. A 
variety of shrubs, forbs, and grasses do eventually 
colonize these areas and include willow, sweetclover, 
cocklebur and thistle. The bars and vegetated 
islands are vital habitat for numerous shorebirds, 
ducks, and geese. Thtal island acreage: 510. 

Fish Productivity Zone 

Introduced kokanee salmon entrained from Libby 
Dam provide food for eagles and osprey as well as 
some aquatic furbearers. Native whitefish also 
provide forage. 

Benthic Invertebrate Productivity Zone 

Benthic invertebrates in the Kootenai River are 
restricted in abundance by the fluctuating water 
levels that are the result of Libby Dam operations, 
as well as the generally cold water temperatures. 
1Ypical species include the larvae of mayflies and 
midges, and crayfish. 

Human Effects 

Three towns are situated along the lower Kootenai 
River: Libby, 'froy, and Bonners Ferry. Highways 37 
and 2 parallel the river for its entire length in this 
reach. 1Ypical human uses include recreation (boating 
and fishing), and being repository to treated wastes. 
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2.2.1.2 Wildlife 

Waterfowl 

The Kootenai River Basin lies primarily within the 
Pacific Flyway. Mallards, harlequin ducks, pintail, 
American wigeon, teal, gadwall, goldeneye, American 
coot, common merganser, tundra swan, and Canada 
goose constitute the principal waterfowl species. The 
ten mile reach of the river below Libby Dam does not 
receive heavy use by waterfowl, although occasionally 
flocks of up to 30 waterfowl feed and rest on the 
slower moving backwater areas near the river islands. 
Harlequin ducks nest in smaller tributary streams, 
and possibly along the Kootenai River as well. 
Canada goose and duck nesting occurs on some of 
the river islands and among the grasses and/or dense 
vegetation growth associated with these habitats. 

Colonial Nesting Birds 

No colonial nesting birds are known to occur in this 
reach of the Kootenai River. 

Shorebirds 

Some shorebird species seasonally use the Kootenai 
River area for feeding and as a rest stop during 
southern migration. Species include the common 
snipe, spotted sandpiper, and lesser yellowlegs. 
Common snipe and spotted sandpiper may nest near 
the river. 

Nongame Birds 

The passerine bird life of the area is representative of 
northern coniferous forests including such species as 
the mountain chickadee, downy and pileated wood­
peckers, common nighthawk, western tanager, cordil­
leran flycatcher, red-breasted nuthatch, common 
flicker, American robin, Swainson's thrush, northern 
flicker, house sparrow, red-eyed vireo, fox sparrow, 
pine siskin, dark-eyed junco, and Steller's jay. River 
habitats also supports the belted kingfisher, redwing 
blackbird, yellow warbler, and dipper. 

Upland Game Birds 

Upland game in Kootenai River basin include ruffed, 
blue and spruce grouse, ring-necked pheasants, and 
mourning doves. Chukar, sharp-tailed grouse and 
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Hungarian partridges also occur. Ruffed grouse are 
the most common species of grouse, occurring at 
lower elevations, while blue and spruce grouse prefer 
higher, more mountainous areas. Agricultural lands 
near Bonner's Ferry support moderate numbers of 
ring-necked pheasants and migrating mourning 
doves. The wild turkey can also be found along the 
river. 

Raptors 

Ospreys and bald eagles perch in tall bankside 
cottonwood and Douglas-fir trees along the ripari­
an areas below the mouth of the Fisher River. Four 
pairs of bald eagles nest along the Fisher River, and 
six pairs nest along the Kootenai River in Montana. 
Migratory and wintering concentrations of bald 
eagles occur below Libby Dam. Great-homed owl, 
goshawk, red-tailed hawk, and short-eared owl are 
other common raptors that inhabit the area. 

Aquatic Furbearers 

Beaver, muskrat, mink, and river otter constitute the 
principal furbearers inhabiting the Kootenai River 
basin. Beaver colonies are found primarily along the 
Kootenai mainstem downstream of Bonners Ferry 
and along certain gradient tributaries. Diked agri­
cultural lands near Bonners Ferry support the bulk 
of the muskrat populations. Small numbers of mink 
and river otters occur along main watercourses in 
the timbered areas of the basin. 

Terrestrial Furbearers 

Weasels, skunks, and raccoons are abundant in the 
area. Martens use heavily forested localities at higher 
elevations and wooded areas at lower elevations. 

Big Game 

Principal big game animals in Kootenai River basin 
are white-tailed deer, mule deer, elk, black bear, and 
moose. Less common species are grizzly bears, moun­
tain goats, bighorn sheep, and woodland caribou. 
Grizzly bears inhabit the roadless backcountry of the 
extreme northeast and northwest corners of the basin. 
Black bears can be found from the Douglas-fir 
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forests of the mountains to the wet meadow riparian 
areas by the river. White-tailed deer are abundant 
within the region with the largest concentration 
inhabiting the river basins and bottomlands. 

Mule deer are less numerous and found at higher 
elevation in scattered herds. Elk herds are small, 
widely dispersed, and occur principally in the Moyie 
and Fisher rivers' drainages, and the Dunn Creek 
drainage. Elk also occur in the Boulder Creek and 
Alexander Creek drainages. Herds use the north 
and east facing slopes at higher elevations. Moose 
prefer the bottomlands along lakes and streams and 
early successional habitat. 

Wmter range is restricted to narrow areas along the 
Kootenai River and the lower reaches of lateral 
drainages on south and west facing slopes. Migra­
tions to winter range generally occur during late 
October or early November. During normal winters, 
elk, and sometimes moose, are in direct competition 
with deer for food and cover on winter range. 
Common browse species used by big game include 
chokecherry, ceanothus, serviceberry, bitterbrush, 
mountain maple, red-osier dogwood, willow, aspen, 
and kinnikinnick. Mountain goat and Bighorn sheep 
inhabit rocky cliffs, benches and steep terrain in 
small bands. Bighorn sheep graze in meadows at 
lower elevations during winter. 

Amphibians and Reptiles 

Amphibians in this area include a few species of 
salamanders and frogs, and the western toad. 

Reptiles include the painted turtle, garter snake, 
rubber boa, western skink, and the northern alligator 
lizard. Amphibians are closely tied to the river and 
its sloughs while reptiles can be found from upland 
coniferous forests to the mats of emergent plant bed 
in river sloughs. 

Endangered, Threatened, and Sensitive Species 

The USFWS has identified the following listed and 
candidate plant and wildlife species that may be 
found in the vicinity of the Kootenai River: 
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Idaho Portion of Kootenai River 

Grizzly bear, Ursus arctos 

Cabinet-Yaak Proposed Recov- threatened 
ery Zone and Selkirk Proposed 
Recovery Habitat 

Gray wolf, Canis lupus endangered 

Bald eagle, Haliaeetus leucocephalus 

6 nest territories along the river; threatened 
common winter resident 

Northern goshawk, Accipiter genlilis candidate 2 

Wolverine, Gulo gulo luscus candidate 2 

Black tern, Chlindonias niger candidate 2 

Triangular-lobed moonwart, candidate 2 
Botrychium ascendens 

Montana Portion of Kootenai River 

Grizzly bear, Ursus arctos threatened 

Gray wolf, Canis lupus endangered 

Bald eagle, Haliaeetus leucocephalus threatened 

Peregrine falcon, Falco peregrinus endangered 

Water howellia, Howellia aquatilis threatened 

Bald eagles are common along the river throughout 
the year. Grizzly bears, gray wolves, and peregrine 
falcons are uncommon and rarely sighted near the 
river. At least one historic peregrine falcon eyrie is 
known from the cliffs adjacent to the Kootenai 
River. Black terns are found in scattered localities 
in quiet pond/marsh associations in northern Idaho, 
but are generally not associated with the Kootenai 
River. Northern goshawks and wolverines are both 
generally poorly known from the region, but are not 
likely to be closely associated with the Kootenai 
River. The triangular-lobed moonwart occurs near 
Lake Pend OreiIIe, but its status near the Kootenai 
River is unknown. Water howellia was listed in 
1994, and its abundance and population status in 
Montana and Idaho are not well known. 
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2.2.2 Libby Dam and Lake Koocanusa 

Short-term Operational Limits 

Lake Elevation 

Full Pool 2,459 ft 

Minimum Pool 2,287 ft 

Discharge 

Minimum instantaneous 2,000 cfs 

Minimum daily flow 3,000 cfs 

Rate of change of tailwater 
elevations 

May 1 - September 4 ft/24 hrs 
30 (1ft/hr) 

October 1 - April 30 (1ft! 6 ft/24 hrs 
hr) 

Libby Dam was completed in 1976 (a fifth turbine was 
installed in 1984), and is located on the Kootenai 
River in Montana at river mile 221.9. The dam is 
located in the Kootenai River Valley of northwest 
Montana within the Kootenai National Forest. The 
area is characterized by high, forested northwest­
oriented mountain ranges separated by narrow linear 
valleys. Downstream of Rexford, Montana, Lake 
Koocanusa occupies a narrow gorge, averaging one 
mile in width, between steep, coniferous forest­
covered mountains with flat benches at the mouths of 
tributary streams. Above Rexford, extending a few 
miles north of the Canadian border, the reservoir is 
approximately two miles wide and the character of the 
shoreline changes to generally sloping, rolling terrain 
with extensive flat areas at or below pool level. 

The Upper Columbia United 'fribes, in particular 
the Kootenai 'fribe of Idaho, are concerned with 
operation of Libby Dam and its effects on fish 
resources in the Kootenai River downstream of the 
dam. The Confederated Salish and Kootenai 'fribes 
of the Flathead Indian Reservation also have a 
strong interest in the operation of Libby Dam. 
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Figure 2-2. Libby Dam and Lake Koocanusa 

2.2.2.1 Physical Habitat 

Barren Zone 

Bare sand and mud are exposed during the fall, 
winter, and spring drawdown, and during summers 
when the reseIVoir does not refill. Erosion can be a 
serious problem, particularly during winter wind 
storms when the substrate has dried out. 

Upland Zone 

Lake Koocanusa lies in a valley between two ranges 
that are north-south trending. Consequently, the 
forested slopes above the river are predominately east 
and west-facing slopes, with relatively few south­
and north-facing slopes. The aspect of slopes at the 
Libby project area is an important factor in control­
ling vegetation colonizations in an area where the 
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summers are hot and dry. Thus, south-facing slopes 
receive sun for a large portion of each day and conse­
quently are the hottest and driest slopes. They are 
typified by a sparse growth of ponderosa pine and 
relatively few understory plants, including roses and 
ninebark. Ground cover is composed primarily of 
grasses and other herbaceous plants. 

At the other extreme, north-facing slopes receive little 
to no direct sunlight, and tend to be cooler and steep­
er. These slopes do not become as dry, because they 
receive moisture from morning dew. Hence, vegetation 
is denser and more lush, usually showing a greater 
diversity of species. These slopes tend to be 85 percent 
Douglas-fir and 15 percent western larch, with a large 
number of understory plants including seIViceberry and 
ocean spray. 
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The east- and west-facing slopes tend to show a 
gradation of community makeup encompassing a 
wide range of variability within the Douglas-firl 
western larch/ponderosa pine association. The 
west-facing slopes however, tend to be slightly drier 
than the east-facing slopes and are somewhat more 
open in structure. Vegetation communities include 
species common to both north and south-facing 
slopes and usually have the greatest diversity of 
vegetation and animal species. Understory plants 
consist of ninebark, snowberry, kinnikinnick, Oregon 
grape, ocean spray, mock azalea and serviceberry. 

Riparian Zone 

Plant species in riparian areas include cottonwood, 
willow, red-osier dogwood, mountain alder, birch, 
serviceberry, and ninebark. Riparian areas are impor­
tant not only for the variety of food and cover they 
provide for wildlife, but also for their ready availabil­
ity of water. Riparian areas provide an especially rich 
variety of foods including buds, twigs, catkins, seeds, 
and fruit. The riparian areas also provide tree per­
ches for ospreys and bald eagles. Canada geese and 
other waterfowl nest among the grasses andlor dense 
vegetation growth associated with these habitats. 
Riparian habitats are restricted to only 24 acres, 
mostly associated with tributary streams. 

Emergent Wetland Zone 

There is only one significant emergent wetland near 
Lake Koocanusa. Thtal acreage of emergent wet­
lands is approximately 24 acres. 

Submerged Aquatic Plant Bed Zone 

There are no aquatic plant beds in Lake Koocanusa. 

Island Habitat 

One hundred and twenty acres of islands in the 
reservoir contain Douglas-fir, western larch, and 
western redcedar in the overstory. The understory 
consists of Rocky Mountain juniper, common juniper, 
birch, ninebark, snowberry, and Oregon grape. This 
vegetation complex supports a limited range of wild­
life species. 
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Fish Productivity Zone 

Salmonids provide prey for bald eagles. Other 
species of fish are prey for the osprey. 

Benthic Invertebrate Productivity Zone 

The benthic life within the reservoir is severely 
restricted by the wide seasonal draw downs that 
occur. Populations of insect larvae exist along with 
some limited numbers of crayfish. 

Human Effects 

Recreation is restricted to boating and fishing during 
the summer months. 

2.2.2.2 Wildlife 

Waterfowl 

The Kootenai River basin lies primarily within the 
Pacific Flyway. Mallard, pintail, American wigeon, 
teal, gadwall, goldeneye, wood duck, western grebe, 
common merganser, and tundra swan are seasonal 
migrants. Nesting is rare along this reservoir, and is 
limited to mallards and common mergansers. 

Colonial Nesting Birds 

No colonial nesting birds are known to occur in 
Lake Koocanusa. 

Shorebirds 

Some shorebird species seasonally inhabit the dam 
area for feeding and as a rest stop during southern 
migration. Species include the common snipe, 
spotted sandpiper, and lesser yellowlegs. The com­
mon snipe and spotted sandpiper may nest in the 
vicinity of Lake Koocanusa. 

Nongame Birds 

The bird life of the area is representative of coniferous 
forests including such species as the mountain chicka­
dee, woodpeckers, swallows, wrens, bluebirds, finches, 
chickadees, wrens, red - breasted nuthatch, common 
flicker, American robin, hermit thrush, red-eyed 
vireo, fox sparrow, pine siskin, and dark-eyed junco. 
Island wildlife includes common flickers, belted king­
fishers, and several other species of small birds. 
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Upland Game Birds 

Upland game birds which might be found within the 
project area include ruffed and blue grouse. Ruffed 
grouse are the most common species of grouse 
occurring at lower elevations, while blue grouse 
prefer higher, more mountainous areas. The kinni­
kinnick fruit seems to be preferred by blue grouse. 

Raptors 

Great-horned owls, goshawks, and red-tailed 
hawks inhabit the forests surrounding the reservoir. 

Aquatic Furbearers 

Mink, river otter, and muskrat constitute the princi­
pal furbearers found along the shore of Lake Kooca­
nusa. However, numbers near the reservoir are 
limited due to the extensive barren area between the 
water in the reservoir and shoreline vegetation 
during most of the year (i.e., when the reservoir is 
less than full). 

Terrestrial Furbearers 

Common furbearers include raccoon, cottontail 
rabbits, porcupine, shrews, marten, bobcat, weasel, 
coyote, mountain lion and black bear. Island fur­
bearers include red and flying squirrels. 

Big Game 

Higher elevations of the slopes are the preferred 
summer range of deer, sheep, and elk, while the 
lower bottomland elevations provide winter habi­
tat for big game. The north-facing slopes are 
generally used for escape and bedding cover by big 
game, primarily because of the lack of sunlight to 
the forest floor (due to the denser overstory ve­
getation). In addition, these slopes in the project 
area tend to be relatively steep, which likely dis­
courages use by big game predators to some de­
gree. The availability of grass on south-facing 
slopes makes them important seasonal feeding 
areas for mule deer and elk. White-tailed and 
mule deer favor the snowberry for its shoots and 
foliage, but also eat the shoots and foliage of 
Oregon grape, Ponderosa pine, and Douglas-fir. 
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White-tailed deer also show an additional prefer­
ence for kinnikinnick fruit. Moose seek the bot­
tomlands for the twigs and foliage of the red­
osier dogwood, willows, alder, and birch. 

A moderate number of mountain lions, and black 
and grizzly bear are found throughout this region. 

Amphibians and Reptiles 

Amphibians in this area include a few species of 
salamanders, frogs, and the western toad. Reptiles 
include the painted turtle, garter snake, rubber boa, 
western skink, and the northern alligator lizard. 

Endangered, Threatened, and Sensitive Species 

The USFWS has indicated the following listed species 
may be found in the vicinity of Lake Kookanusa: 

Lake Kookanusa. 

Grizzly bear, Ursus arctos threatened 

Gray wolf, Canis lupus threatened 

Bald eagle, Haliaeetus leucocephalus threatened 

Peregrine falcon, Falco peregrinus endangered 

Water howellia, Howellia aquatilis threatened 

Four pairs of bald eagles nest along the shores of 
Lake Koocanusa; 20 to 50 bald eagles may winter 
along the Kootenai River just below the dam. Grizzly 
bears, gray wolves, and peregrine falcons are uncom­
mon near Lake Koocanusa and are rarely observed. 

2.2.3 Hungry Horse Project 

Short-term Operational Limits 

Lake Elevation 

Normal Full Pool 3,560 ft 

Minimum Pool 3,336 ft 

Discharge 

Minimum 400 cfs 

Maximum (limit during flood con- 500 -
trol operations) 3,000 cfs 

1995 



Wildlife Appendix 

Hungry Horse Dam was completed by the Bureau of 
Reclamation in 1953 for flood control and hydro­
power generation on the Flathead River. The dam 
is located on the South Fork of the Flathead River 
five miles upstream of its confluence with the main 
stem of the Flathead River, seven miles southeast of 
Columbia Falls, and 11 miles south of the west 
entrance to Glacier National Park (BPA, 84). The 
Bureau attempts to maintain reservoir levels be­
tween 3,560 feet msl (full pool) and 3,475 feet, 
except under conditions of extreme runoff. In 
recent years, however, annual drawdown has ranged 
from 66 feet (1990) to 178 feet (1988), and has 
exceeded 85 feet in four out of six years. Between 
1988 and 1993, the pool has refilled only twice. 

Maximum power generation at full pool is achieved 
from Hungry Horse Dam at about 12,500 cfs. The 
Bureau typically releases about 10,000 cfs, and is 
required to maintain a minimum of 135 cfs in the 
South Fork and 3500 cfs in the main stem of the 
Flathead River to protect fish. In recent years, re­
leases from the Dam have tended to range over a 
period of several days from a low near 135 cfs, to a 
high of about 10,000 cfs. The (ramping) rates at 
which releases are increased or decreased are modu­
lated under agreement with Montana Department of 
Fish, Wildlife and Parks (Richard Clark, USBR, 
Hungry Horse Dam, personal correspondence). 
Because the channel capacity of the South Fork is 
approximately 20,000 cfs, the wide fluctuations in 
releases that occur over a several-day period tend to 
maintain at least the lower portion of the channel 
(that is, nearest the channel bottom) free of vegeta­
tion. Riparian vegetation growing along the channel's 
edges above the 20,000 cfs level is rarely inundated. 

Existing Mitigation Program 

The Montana Department of Fish, Wildlife and 
Parks (MDFWP) and US Forest Service are coop­
eratively implementing the Hungry Horse Habitat 
Enhancement Project and the Habitat Protection 
Project, which are designed to mitigate effects on 
wildlife habitat reSUlting from construction of 
Hungry Horse Dam. The two projects (as well as 
the Libby Habitat Enhancement Project) are funded 
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by a trust account established as part of the Wildlife 
Mitigation Agreement for Libby and Hungry Horse 
Dams signed by the State of Montana and Bonne­
ville Power Administration. The projects are de­
scribed by Wood et al. (1995), from which the fol­
lowing was summarized. 

The Hungry Horse Habitat Enhancement Project 
was designed "primarily to mitigate the loss of seral 
shrubfields used as elk winter range". Project activi­
ties include timber harvesting, slashing and burning 
on selected forest stands, and seeding with forage 
species. The project is a cooperative effort between 
MDFWP and Flathead National Forest. The areas 
selected are not influenced by water levels in Hungry 
Horse Reservoir. 

The Habitat Protection Project was designed "pri­
marily to protect riparian, wetland, palouse prairie 
[associated with Libby Dam], and mature/old growth 
forest habitats." Species expected to benefit include 
grizzly bear, waterfowl, terrestrial furbearers, numer­
ous small mammals and birds associated with ripari­
an and old growth habitats, mule deer, elk, white­
tailed deer, aquatic furbearers, bald eagle and 
osprey. Goals include protection and/or enhance­
ment of 4,564 acres of prime wetlands in the Flat­
head Valley, and protection of 8,590 acres of ripari­
an habitat and travel corridors. The project is 
implemented by MDFWP in consultation with a 
Habitat Protection Committee comprising biologists 
from various agencies and conservation groups. 
Location of specific wetlands and riparian areas 
have not been finally identified, but some of the 
wetland areas will be dependent on Flathead River 
hydrology and would likely be influenced by Colum­
bia River System operations. 

Trust funds are also being used in a cooperative 
effort to mitigate the effects of the recent prolonged 
drawdown of Hungry Horse Reservoir. The three 
cooperating agencies are MDFWP, Flathead Nation­
al Forest, and the US Bureau of Reclamation. The 
upper reaches of the Reservoir, in the vicinity of 
Spotted Bear, have been exposed year-long in 
seven of the last ten years, allowing eroded sedi­
ments and dust to degrade water quality. To miti-
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gate the effects of prolonged drawdown, six objec­
tives have been identified: 

• 

• 

• 

• 

• 

improve water quality by decreasing wind 
and water erosion; 

promote insect nesting for fish prey; 

improve waterfowl habitat by vegetating low 
porosity swales and potholes; 

increase elk winter forage; 

improve aesthetics by decreasing bare soil; 

• establish native vegetation to deter invasion 
by noxious weeds. 

Initial efforts to meet these objectives have involved 
seeding approximately 50 acres of mud flats along 
the east and west shore of the upper reaches of the 
Reservoir. Seeding success and vegetation survival 
will be monitored in 1995. Additional efforts under 
consideration for 1995 include more seeding, trans­
planting of shrubs, and some form of weed control 
(letter from Carol Eckert, Flathead National Forest, 
to John Wachsmuth, MDFWP, dated March 6, 1995). 

Relative to wildlife, significant physical features of 
this project include elevation above 4,000 ft, where 
there are several feet of snow every winter, and 
short growing seasons. 

2.2.3.1 Physical Habitat 

Barren Zone 

Bare sand and mud are exposed during the fall, 
winter, and spring drawdown. Since 1988, Hungry 
Horse dam has failed to refill in the summer on 
several occasions (Reller and Collette, 93). Erosion 
can be a serious problem particularly during winter 
wind storms when the substrate has dried out and is 
susceptible to wind. 

Upland Zone 

The upland areas surrounding Hungry Horse Dam 
support many diverse habitats. Upland grasslands, 
meadows and floodplain terraces are dominated by 
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bluebunch wheatgrass, rough fescue, Idaho fescue, 
and blue grass. Upland shrubland is dominated by 
the presence of several species including serviceber­
ry, bitterbrush, Rocky Mountain maple, ceanothus, 
and snowberry (BPA, 84). Alpine forests dot the 
uppermost rims, along the side slopes and valley 
floors cool moist forests of Douglas-fir, larch, and 
ponderosa pine are interspersed with western hem­
lock and western redcedar. The understory is char­
acterized by serviceberry, red -osier dogwood, and 
chokecherry. 

Riparian Zone 

The only riparian habitat (29 acres) is found along 
that portion of the South Fork just upstream of the 
reservoir. It consists of deciduous shrub and decidu­
ous tree cover types. The deciduous shrub commu­
nity consists of a shrub overs tory with an understory 
composed of a variety of grasses, forbs and shrubs. 
Scattered deciduous or coniferous trees are occa­
sionally found. Deciduous tree regions contain an 
overstory composed primarily of black cottonwood. 
A dense shrub and herbaceous understory is usually 
present. Scattered conifers are also found. The 
conifers are western hemlock, ponderosa pine, and 
western redcedar. 

Emergent Wetland Zone 

These are very limited around the reservoir. A total 
of 15 acres is found at the delta of the South Fork 
Flathead River. 

Submerged Aquatic Plant Bed Zone 

Communities of aquatic plants are similar to those 
found downstream at Flathead Lake. The species 
commonly found are elodea, knotweed, pondweed, 
parrotweed, duckweed, and milfoil. Aquatic plant 
beds cover 137 acres in the reservoir, nearly all of it 
at the delta of the South Fork Flathead River. 

Island Habitat 

Eleven coniferous islands remain in Hungry Horse 
Reservoir totaling 334 acres. The islands are sur­
rounded by barren areas during drawdowns. 
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Figure 2-3. Hungry Horse Project, Flathead Lake, and Upper FlathNd RIver 

Fish Productivity Zone 

The reservoir contains westslope cutthroat trout. bull 
trout, and kokanee. Bald eagles prey on these 
species, primarily on kokanee. 

Benthic InveiUbrate Productivity Zone 

The benthic life within the reservoir is severely 
restricted by the wide seasonal drawdowns that 
occur. Populations of insect larva exist along with 
some limited numbers of crayfish. 

Human Effect.!l 

Fishing, boating, and hunting are the principle 
recreation activities on and around the reservoir. 

1995 

2.2 .3.2 WlldlHo 

Waterfowl 

Waterfowl seen at the project area include the 
Canada goose, mallard, wood duck. Barrows golden­
eye, common merganser, and a variety of other 
dabbling and diving duck species. 

Colonial Nesting Birds 

None. 

Shorebirds 

Some shorebird species seasonally inhabit the dam 
area for feeding and as a rest stop during southern 
migration. Species include the common snipe, 
spotted sandpiper, and lesser yellowlegs. The 
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spotted sandpiper may nest in the vicinity of Hungry 
Horse Reservoir. 

Nongame Birds 

The bird life of the area is representative of coniferous 
forests, including such species as the mountain chicka­
dee, woodpeckers, swallows, wrens, blue birds, finches, 
chickadees, wrens, red-breasted nuthatch, common 
flicker, American robin, hermit thrush, red-eyed 
vireo, fox sparrow, pine siskin, and dark-eyed junco. 
Island wildlife includes common flickers, belted king­
fishers, and several other species of small birds. 

Upland Gameblrds 

Ruffed grouse, spruce grouse, and blue grouse are 
all known to occur in the South Fork drainage. The 
ruffed grouse and blue grouse arc common in the 
riparian areas, while spruce grouse are oommon in 
coniferous forests along the valley waJls. Rufred 
grouse prefer open hardwood stands with moderate­
ly dense herbaceous and sapling understory for 
courtship, nesting and broods (Landry, SO). Blue 
grouse typically breed in open stands of conifers 
interspersed with openings of herbaceous cover. 
Spruce grouse inhabit mixed coniferous forests, 
generally preferring subalpine spruce-fir and lodge­
pole pine. Spruce grouse also inhabit spruce-fir 
forests interspersed with fire induced serial stands of 
western larch and lodgepole pine. 

Raptors 

Great homed owls, goshawks, red-tailed hawks, 
ospreys. and bald eagles are represented near the 
reservoir. A single bald eagle nest is active on one 
island in the reservoir. Areas used for feeding and 
resting by eagles include portions of the river below 
the dam, and the upper end of the river valley above 
the reservoir. 

At the time of the latest census, 18 osprey nest 
locations were known in the vicinity of Hungry 
Horse Reservoir (BPA, 1984). It is unknown how 
many active pairs used these nests during the 1993 
breeding season. 
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Aquatic Furbeartrs 

The most common aquatic furbearers of the area 
include beaver, muskrat. river otter, and mink. 
Beaver prefer riparian habitats aJong the South Fork 
and its tributaries, which has traditionally supported 
moderate populations of beaver. Optimal habitats 
for beaver are those areas where willow or poplars 
are available along permanent water courses (gener­
ally the larger tributaries). Muskrat probably use 
aquatic and streamside habitats along both the 
South Fork and its tributaries. Otters appear to be 
numerous along the river and use both the river and 
its tributaries. Backwater sloughs, streams, lakes, 
reservoirs, and beaver dens could aJso be important 
habitat for otters. Mink occur along the South Fork 
where they forage in riparian vegetation, overhang­
ing banks. and log jams. 

Terrestrial Furbeartrs 

The pine marten inhabits mature coniferous timber 
with small openings. Bottomland and lower valley 
slopes of old growth with fire-caused openings, 
provide the most preferred of marten habitat. Lynx 
prefer the dense seral stands of lodgepole pine due 
to the high densities of showshoe hare, their pre­
ferred prey. Snowshoe hares reach their highest 
densities in these seral forests (Adams, 59). Other 
furbearers include weasel, skunk, and raccoon. 

Big Game 

Black bears are present along the riparian areas and 
lower benches. The large cottonwood trees located 
along the bottoms provide preferred type of denning 
sites (Jonket and Cowan, 71). The riparian zones 
provide abundant lush vegetative forage during the 
spring. and an abundant late summer and fall food 
supply of berries and mast. Grizzly bears also reside 
in the project area. Grizzly bears select low level 
riparian areas after spring emergence because of the 
available succulent forage. In some areas big game 
carrion is an important source of spring food. During 
the summer period grizzly bears move up to higher 
elevations as the snow recedes. The fall period is 
spent in preparation for denning and the bears are 
forced back down to the lowland habitats for available 
food. The mountain lion is known to occur in a 

1995 



Wildlife Appendix 

variety of upland and bottomland areas (especially 
white-tailed deer habitat) where they feed on deer 
and elk. The bottomland and open shrub land slopes 
offer important winter range for prey species. 

During the winter, elk require habitats that provide 
food, escape cover and thermal cover. Elk prefer 
habitats that support mountain maple, serviceberry, 
willow, chokecherry, dogwood, and ceanothus. Elk of 
the project area are not limited in the availability of 
summer range. A scattered population of mule deer 
exists around the project area. The deer are widely 
distributed in the summer with use in all the drain­
ages. During the winter, the deer tend to concentrate 
on the open shrublands along south- and west­
facing slopes where abundant forage is located. The 
white-tail deer population uses a wide variety of 
habitats throughout spring, summer, and fall. Winter 
ranges are in the south and west facing slopes along 
the east side of the drainage. Fires during the early 
portion of this century created extensive shrub lands 
and conifer regeneration which, when combined with 
adjacent thermal cover, provide excellent winter 
range (BPA, 84). The further succession of thick 
lodgepole pine stands has caused a slight decline in 
white-tail deer numbers. 

Reptiles and Amphibians 

Amphibians typically associated with habitats found 
along the upper end of Hungry Horse Reservoir and 
South Fork of the Flathead River include spotted 
frog, tree frog, long-toed salamander and tiger 
salamander. Reptiles are generally scarce. 

Endangered, Threatened, and Sensitive Species 

The USFWS has identified five listed species that 
may be found in the vicinity of Hungry Horse Project 
(letter from R. Peterson, USFWS, to D. TIeasure, 
USBR, dated March 29, 1995) 

Grizzly bear, Ursus arctos threatened 

Gray wolf, Canis lupus endangered 

Bald eagle, Haliaeetus leucocephalus threatened 

Peregrine falcon, Falco peregrinus endangered 

Water howellia, Howellia aquatilis threatened 
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No candidate species were included except for two 
fish species, which will be addressed in the Resident 
Fish and Anadromous Fish technical appendix 
(letter from R. Peterson, USFWS, to D. Treasure, 
USBR, dated March 29, 1995). 

Grizzly bears roam the higher elevations around 
Hungry Horse Project. A single pair of bald eagles 
nests on an island (Clayton in Hungry Horse Reser­
voir). Gray wolves and peregrine falcons are seldom 
observed in the area. Water howellia has been re­
ported from the Swan Valley, but not from anywhere 
along the Flathead River. It grows in ''vernal glacial 
pothole ponds and former river oxbows" (USFS, 
1994). Although some potential habitat occurs along 
the South Fork of the Flathead River below Hungry 
Horse Dam, the probability of water howeIIia occur­
ring in the Flathead drainage is considered very low 
(M. Mantas, Forest Botanist, Flathead National 
Forest, personal communication, June 7, 1995). 

2.2.4 Flathead Lake and Upper Flathead River 

The Flathead Basin is located in a broad valley of 
northwestern Montana, between two ranges of the 
Rocky Mountains. The Flathead River is formed by 
three main tributaries originating along the west 
slope of the continental divide. These tributaries 
join before flowing into Flathead Lake. 

Kerr Dam maintains lake elevations between 2,983 
and 2,993 feet msl, and releases water at rates rang­
ing from 1500 to 50,000 cfs (Matthews et al., 1986). 
At full pool (2,893 feet msl), Flathead Lake surface 
area is nearly 51,000 ha (126,000 ac), making it the 
largest natural freshwater lake in the western United 
States. Upland developments along the mostly rocky 
shoreline areas are dominated by mixed stands of 
ponderosa pine, Douglas-fir, western larch, and 
quaking aspen. Agricultural lands encompass 12,779 
acres of the Flathead River basin above the lake. 
The shallow bays of the lake support limited emer­
gent marshes. 

2.2.4.1 Physical Habitat 

Barren Zone 

About one square kilometer of mudflats are exposed 
during winter drawdowns. 
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Upland Zone 

Upland vegetation is dominated by extensive forests 
of Douglas-fir and ponderosa pine. 

Riparian Zone 

Coniferous forests and rangeland dominate much of 
the riparian areas (Mackey et aI, 1984). The unde­
veloped portions of shoreline consists primarily of 
Douglas-fir, quaking aspen and paper birch. Scat­
tered pockets of riparian shrub communities domi­
nated by red -osier dogwood, Douglas hawthorn, 
and sandbar willow are found along much of the 
shoreline above the lake. 

Emergent Wetland Zone 

Communities of Cattail, flowering rush, and hard­
stem bulrush can be found in areas associated with 
the shallow mud-bottomed bays of the lake. 

Submerged Aquatic Plant Bed Zone 

Ponds and sloughs around Flathead Lake contain 
aquatic plants species such as elodea, knotweed, 
pondweed, parrotweed, duckweed, and milfoil. 

Island Habitat 

Islands in the upper Flathead basin below Hungry 
Horse are represented mainly by gravel bars. As the 
river gradient decreases, sloughs and numerous 
forested islands become typical. 

1\venty-one islands covering 140ha occur in Flathead 
Lake. Vegetation typically consists of 33 percent 
ponderosa pine, Rocky mountain juniper, black 
cottonwood, and aspen. Shrub cover dominated by 
sandbar willow, red-osier dogwood, and chokecherry 
occupied 29.8 percent of the island area. The re­
maining area is dominated by herbaceous cover, 
including reed canarygrass, Columbia River mugwort, 
and compressed bluegrass (Mackey, D.L. 1984). 

Fish Productivity Zone 

A number of species inhabit Flathead Lake and the 
Flathead River. nout (rainbow, westslope cutthroat, 
and bull), kokanee, suckers, and others all occur. 
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Benthic Invertebrate Productivity Zone 

The benthic life of the Flathead River and of Flathead 
Lake include aquatic insect larvae. Crayfish and 
freshwater molluscs also occur. 

Human Effects 

Flathead Lake is used by boaters and fishermen, and 
there are numerous summer cabins located along the 
shoreline. The towns of Bigfork and Kalispell are 
located upstream of the lake and near the Flathead 
River. The area is known for the cherry orchards that 
occur around Flathead Lake. 

2.2.4.2 Wildlife 

Waterfowl 

Mallard, pintail, teal, American wigeon, mergansers, 
and other waterfowl use the rivers, sloughs, and 
marshlands for nesting and rearing areas. Canada 
geese use Flathead Lake and its islands as important 
nesting and rearing areas. 

During migration many species use the open water of 
the river and associated sloughs. Island, backwater 
sloughs, and gravel bars are used by Canada geese for 
nesting, brooding and loafing sites. Riparian and 
mixed forest, islands, bottomland meadows, and 
riparian shrubland in the project area offer suitable 
nesting habitat for a variety of duck species. Cavity 
nesting species use cottonwood and conifer trees in 
bottomland forest types. The mallard was the most 
common breeding waterfowl species using bottomland 
meadows, riparian shrublands, and beaver pond areas 
prior to the project, but is far less numerous now. 
The harlequin duck is known to nest along swift 
streams and rivers in northwestern Montana including 
the Flathead River. 

Colonial Nesting Birds 

Great blue heron commonly nest in the flat valley 
just above Flathead Lake. 

Shorebirds 

Many species of shorebirds use Flathead Lake and 
River as an important stopping point along their 
migration routes. Among them are the semipalmated 
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plover, long-billed curlew, solitary sandpiper, 
greater yellowlegs, long-billed dowitcher, northern 
phalarope, and sanderling. 

Nongame Birds 

The gray jay, cliff swallow, poorwill, rufous hum­
mingbird, pileated woodpecker, dipper, western 
meadowlark, and northern oriole are a few of the 
many non-game birds that can be found in the 
Flathead region. Species such as the white-winged 
crossbill, northern shrike, and the common redpoll 
use the region during the winter. 

Upland Game Birds 

Wild turkey, ring-necked pheasant, and ruffed 
grouse are the principal game birds of the basin. 

Raptors 

Nesting species of raptors in the area are the turkey 
vulture, golden and bald eagle, and great-horned 
owl. The American peregrine falcon, and prairie 
falcon are also present along the river. Snags at 
Flathead Lake are used extensively for perching by 
osprey and bald eagle. During the winter, rough­
legged hawks and pelicans are relatively common. 
Snowy owls appear during irruption years. 

Aquatic Furbearers 

Muskrat, river otter, beaver, and mink use habitats 
along the upper Flathead River and along the north 
shore of Flathead Lake. Muskrats prefer slough and 
pond habitats and avoid the braided river section. 
Muskrat use of the 93.1ha of marsh is restricted to 
periods of full pool (Bissell G N, 1987). Eighty-two 
beaver colonies were located and studied by Bissell. 
Eighty-five percent of the beavers were found to 
reside in braided, slough, and tributary habitats. River 
otter are found in slough, pond and river habitats. The 
otters feed primarily on two species of fish: the yellow 
perch is eaten in backwater sloughs, and the mountain 
whitefish is caught in the Flathead River. Mink prefer 
to use the food resources and bank cover of the main 
stem and braided aquatic habitats of the river. 
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Terrestrial Furbearers 

Lynx, bobcat, and marten may be found within the 
upper Flathead River environment. 

Big Game 

The intermixture of forest, grassland, cropland and 
water in the Flathead River and valley provide excel­
lent cover and forage for white-tailed deer; the main 
large animal of the valley. The white-tailed deer use 
a wide variety of habitats throughout the year. Elk 
and moose are also present in stable but smaller 
populations. 

Black bears are present along the riparian areas and 
lower benches. The large cottonwood trees located 
along the bottoms provide preferred denning sites. 
The riparian zones provide abundant lush vegetative 
forage during the spring, and an abundant late summer 
and fall food supply of berries and mast. The mountain 
lion is known to occur in a variety of upland and bot­
tomland areas, where they feed on deer and elk. 

Reptiles and Amphibians 

Spotted frogs and other amphibians occur in the 
Flathead basin. Resident reptiles include western 
painted turtles, garter snakes and northern alligator 
lizards. 

Endangered, Threatened, and Sensitive Species 

The USFWS has identified five listed species that 
may be found in the vicinity of Hungry Horse Proj­
ect (letter from R. Peterson, USFWS, to D. Trea­
sure, USBR, dated March 29, 1995). 

Grizzly bear, Ursus arctos threatened 

Gray wolf, Canis lupus endangered 

Bald eagle, Haliaeetus leucocephalus threatened 

Peregrine falcon, Falco peregrinus endangered 

Water howellia, Howellia aquatilis threatened 

Riparian and lakeshore habitat are important to 
bald eagles year-round. Migrant eagles near Gla­
cier National Part feed along stream reaches charac­
terized by numerous shallow riffles, gravel bars, and 
deep pools. Preferred streamside perching snags of 
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large western larch and western redcedar are available. 
Gravel bars and large boulders in the riverbed are also 
used for feeding and resting (BPA, 84) 1,000 bald 
eagles may pass through the region each fall. 

2.2.5 Albeni Falls 

Short-term Operational Limits 

Lake Elevation (at Hope) 

Normal Full 2,062.5 ft 

Normal Minimum 2,051.0 ft 

Maximum daily lake elevation 
change 

Above Elevation 2,058 ft 0.4 ft 

Below Elevation 2,058 ft 0.5 ft 

Discharge 

Minimum instantaneous 4,000 cfs 

Minimum daily flow 4,000 cfs 

Maximum rate of change 

Normal 6O-minute limit 5,000 cfslhr 

Maximum 6O-minute 1.0 ft/hr 
increase or reduction 

Maximum daily increase 10,000 cfs/ 
24 hrs 

Maximum daily reduc- 10,000 cfs/ 
tion below 50,000 cfs 24 hrs 

Minimum daily reduction 2.0 ft/ 
- 50,000 to 75,000 cfs 24 hrs 

Minimum daily reduction 1.0 ftl 
above 75,000 cfs 24 hrs 

Special requirements 

Lake level is maintained at or near the observed 
November 20 elevation through December 31 to 
protect Kokanee spawning areas and prevent 
dewatering of nests 

Albeni Falls Dam was built across the Pend Oreille 
River in Idaho at river mile 86.9. The dam was 
completed in 1955. 

The Clark Fork-Pend Oreille River Basin is a moun­
tainous area dominated by conifer forests, situated 
mainly in western Montana but also in portions of 
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northern Idaho, northeastern Washington, and two 
small areas in British Columbia, Canada. The basin 
comprises a total area of 25,960 square miles, of 
which 24,200 square miles are upstream of the Albeni 
Falls Dam site. 

Lake Pend Oreille is a natural lake. Though construc­
tion of Albeni Falls Dam did not raise the level of the 
lake over natural elevations, operation of the dam 
have dramatically changed the natural environment of 
the lake. Prior to project operation, natural spring 
floods (usually May and June) brought the lake up to 
its highest elevations (often up to 2,070 ft); and then 
quickly (usually within two weeks) the lake levels 
would return to 'normal' levels - about 6 to 20 feet 
lower than the maximum. The average annual range 
in water levels for the 10-year period 1938 to 1947, 
inclusive, was nine feet, and the extreme annual fluc­
tuation for the 33-year period 1914-47 was 21.4 feet. 
The maximum known water-surface elevation of Pend 
Oreille Lake, 2,076.08 ft, occurred in June 1894, and 
the minimum lake level, 2,046.47 ft,! was recorded in 
February 1936 - a difference in elevation of 29.6 feet 
between the absolute maximum and absolute minimum 
lake levels of record. 

In addition, at two locations (the deltas of the Pack 
River and the Clark Fork River), the topographic 
relief was quite flat and slightly higher than the sum­
mer lake levels. At the two delta areas the effect of 
the flat relief was the development of two vast wet­
land areas, consisting primarily of emergent marshes 
and forested swamps. Operation of the dam resulted 
in the lake levels remaining at maximum elevations 
throughout the summer, drowning the wetlands and 
resulting in the loss over time of in excess of 3,000 
acres of wetlands and forested delta islands. 

The Upper Columbia United 1tibes, in particular 
the Kalispel Indian Tribe, and the Kootenai 1tibe of 
Idaho, have more than passing interest in operations 
that affect Lake Pend Oreille and the Pend Oreille 
River, which are a part of their ceded lands. The 
tribes maintain their livelihoods near the lake and 
along the river, hunting and fishing the resources 
found there. The Salish and Kootenai 1tibes of the 
Flathead Reservation also maintain active involve­
ment with Corps activities in the vicinity. 
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about one-fourth of the basin area is devoted to 
farming. 

Riparian Zont: 

More moist conditions exist aJong the area sur­
rounding the lake . Reflecting this, the composition 
of the surrounding forest shows areas with signifi­
cant inclusions of deciduous trees. Common decidu­
ous trees in these forests include paper birch, aspen, 
willow, black cottonwood, and red alder. Shrubs 
include various willows and red-osier dogwood. 
There are 1,341 acres of riparian habitat lining the 
shore of the lake. 

Emtrgent WeU.nd Zone 

The wetland communities that characterize approxi­
mately 69 percent of the 4,215-acre project land 
base provide valuable wildJife food , cover, and nest 
sites. Roughly 3,780 acres of the project lands are 
licensed for wildlife management to the Idaho 
Department of Fish and Game (IDFG). They 
oonsist primarily of wet meadows, shallow marsh, 
deep manh, and submerged aquatic beds. Wetlands 
include wet meadows of sedge and rush, shallow 
manh of cattail and reed canary grass, and deep 
marsh of water lily. 

Submerged Aquatic: Plant Bed Zone 

Submerged aquatic beds cover roughly 8,000 acres in 
Lake Pend Oreille. The beds are dominated by 
Chara and stonewort (Nitella), and also include 
pondweed and arrowhead. 

Island Habitat 

Islands in the deeper parts of Lake Pend Oreille are 
all composed of rock, which, over geologic time, 
have become forested primarily by coniferous trees. 
They are characterized by having steep slopes rising 
abruptly out of the water. The forests are all rather 
small, generaJly less than a few acres with the excep­
tion of Warren Island, which is close to 80 acres in 
size. These support bald eagle and osprey nests, and 
are used by bald eagles in winter months for perch­
ing. By contrast, the delta areas (Clark Fork. Pack 
River, Priest River, et 31) have relatively large, 
low-lying islands composed mainly of river sedi-
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ments, and dominated by broad-leaved deciduous 
trees (for list of species see riparian vegetation, this 
section). These trees are used by nesting bald 
eagles, ospreys and great blue herons, as well as 
many other species of songbirds and raptors. In 
addition, these islands are rapidly being eroded by 
the high summer lake levels, due to seasonal fluctua­
tions, and to wind and wave action along the island 
shorelines. Approximately 1,000 acres of islands 
occur in Lake Pend Oreille, including the Clark Fork 
delta. 

Fish Productjyity Zone 

Kokanee salmon and whitefish provide the principal 
prey for bald eagles. Bullhead, perch, squawfish, 
suckers, peamouth chubs, shiners, and salmonids, 
including kokanee, provide prey for ospreys. 

Benthic Innrtebrate Productivity Zone 

The benthic life of Lake Pend Oreille includes 
aquatic insect larvae. Crayfish and freshwater 
molluscs also occur. 

Human Effects 

Following project construction, many homes were 
built along the shoreline as a result of the lake levels 
being predictably high during the summer. There­
fore, the lake is readily accessible from waterfront 
property. The high summer lake levels also 
prompted a recreation boom in the area, and in the 
past forty years human disturbance has increased 
drastically. Fifty-nine percent of the Jake's shore­
line is privately owned. The primary recreation 
activities on the lake are fishing and boating. 

2.2.5.2 Wildlife 

Waterfowl 

Lake Pend Oreille supports large flocks of migratory 
and resident waterfowl. lWenty-three species of 
waterfowl , including Canada goose, tundra swan, 
mallard, pintail, redhead, three species of teal, 
American wigeon, and wood duck, are prominent. 
Lake Pend Oreille is a major spring and fall stop for 
migratory waterfowl of the Pacific Flyway. The fall 
and winter waterfowl surveys conducted by IDFG 
indicate numbers of duck and Canada geese peak 
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Figure 2-4. Albeni Falls 

2.2.5.1 Physical Habitat 

Barren Zone 
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1Wo major areas, the Pack River delta and the Qark 
Fork River delta, are barren during the winter 
drawdown period. In addition, much of the shore· 
line in the northern portion of the lake is exposed 
and barren during the drawdown. Soils of the Clark 
Fork delta are sandy. The remainder of the barren 
areas of the lake are primarily fine-textured. 

Approximately 6,000 acres of wetlands have been 
lost to erosion since the project's construction. 
Wave and wind erosion have had dramatic effects, 
particularly in areas where shoreline vegetation has 
been lost. Seasonal fluctuations may be the greatest 
cause of erosion, resulting in sloughing of banks that 
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become waterlogged in summer, then collapse under 
their own weight as the reservoir drops in elevation. 
Current drawdown rates have been reduced to lessen 
the effect. 

Upland Zone 

Approximately 80 percent of the basin area is oov­
ered by coniferous forests. At higher elevations 
(above 3,600 ft), mature forests are dominated by 
Douglas-fir, western redcedar, western hemlock, 
subalpine fir, grand fir, and western white pine. At 
lower elevations, ponderosa pine, lodgepole pine, 
and western larch dominate. Most of the forest in 
the study area is second growth. There is an old 
growth stand of western redcedar in the Albeni Cove 
recreation area in the 150 to 250-year age range. 
Most of the forested area is grazed by livestock, and 
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each year in November at an estimated 24,000 ducks 
and 2,200 geese. Concentrations of redhead ducks, 
which use (principally) Oden Bay through early 
winter, have numbered as many as 17,000 birds, 
estimated by IDFG to be almost 98 percent of the 
statewide count and approximately 20 percent of the 
total Pacific Flyway redhead population. The con­
centrations at Oden Bay are believed to be due to 
extensive stands of Chara and Nitella (benthic 
algae), on which they feed. --

While most waterfowl species are migrants or winter 
residents only, several species of ducks (includi ng 
mallard, American wigeon, and three species of 
teal), and the Canada goose nest on and around the 
lake. Permanent and summer resident waterfowl 
nest in manihes and adjacent riparian or upland 
habitats. Emergent vegetation, submerged vegeta­
tion, and shoreline habitats are also important for 
rearing activities and for food resources. The shal­
low water and abundant food supply make the 
principal areas at Morton Slough, Pack River, Oden 
Bay, Hoodoo Creek. Clark Fork River, Ellisport 
Bay, Sandpoint Bay, and the Pend Oreille River 
between the Highway 95 long bridge and Dover 
Peninsula particularly attractive for resting and 
feeding by both resident and migratory waterfowl. 

Colonial Nesting Birds 

Great blue herons are a resident species. A heronry 
of from 20 to 25 nests is located in a large riparian 
cottonwood grove in the Clark Fork Delta. 

Several species of gulls have been reported in the 
area, but most are noted as migrants or uncommon 
summer residents. 

Shorebirds 

The largest shorebird populations occur during 
migration, with the greatest concentrations occurring 
in spring when the shoreline mudflats are most 
extensive and northward migrating shore birds pass 
through. Nesting species include killdeer and 
spotted sandpiper. 
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Upland Game Birds 

Upland game birds generally prefer upland habitats 
for food, cover, and nesting, but may be found in 
riparian coyer as well. Lake Pend Oreille upland 
game birds include ruffed grouse, mourning dove, 
and Merriam's turkey. Blue grouse are abundant at 
higher elevations. 

Nongame Birds 

Nesting species in riparian habitats and delta islands 
include downy woodpecker, warbling vireo, yellow 
warbler, common yellowthroat, thrushes, swallows, 
bobolink, and numerous others. Red-winged 
blackbirds, long-billed marsh wrens, American 
bitterns, and sora rails are the most common breed­
ing passerine species in marsh areas. The mix of 
species in coniferous forests differs. Common 
species include red-breasted nuthatch, solitary 
vireo, yellow-rumped warbler, golden-crowned 
Idnglet, western tanager, and many others. Winter­
ing passerine species are less abundant and include 
ravens and dippers. 

Raptors 

Raptors using the area along the lake include nu­
merous species of owls, hawks, osprey, and bald 
eagles. Owls and hawks nest in riparian trees and 
open woodlands, and hunt small birds and mammals 
in forested areas and open grasslands. Riparian 
cottonwood areas and nearby evergreen forests are 
important nesting habitats for the osprey, whereas 
shallow water habitats are of particular importance 
as foraging areas. The osprey is an area resident 
from mid-March through October. 

Aquatic FUrbearers 

Aquatic mammals including beaver, river otte r, musk­
rat, and mink can be found in project lands. The river 
otter is uncommon, and beaver, muskrat, and mink 
are not abundant. Beaver activity is higher in slough 
and river areas than in the lake. Muskrat are found 
primarily at the Pack River Delta. Mink den in ripari­
an habitats and along tributary drainages, but forage 
chiefly in marsh areas. 
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Terrestrial Furbearers 

The most common terrestrial furbearers are coyote, 
bobcat, raccoon and weasel. 

Big Game 

Large mammaJs in the vicinity include elk, moose, 
mule and white-tailed deer, mountain goat, and 
black bear. White-tailed deer spend both summer 
and winter seasons in deciduous and riparian habitats 
near the lake. Mountain goats winter in small num­
bers on the hills and bluffs bordering the lake near 
Bay View at the extreme southern end of the lake. A 
sparse population of grizz1y bear and mountain lion is 
also present in the Lake Pend OTeille region. 

Amphibians and Reptiles 

The variety of aquatic, riparian and upland habitats 
supports many amphibians such as Pacific tree frog, 
bullfrog. leopard frog, Pacific giant salamander, tiger 
salamander, tailed frog. and long toed salamander. 
PopuJations of painted turtles, western skink and 
alligator lizard, rubber boa, gopher and garter snakes 
are present in numbers notably less than in warmer 
areas of the United States. 

Endangered, Threatened, and Sensitive Species 

The USFWS has provided three separate lists of 
listed and candidate species that may be found in 
the vicinity of Lake Pend Oreille (Albeni Falls 
project area): 

Clark Fork Corridor 

Grizz1y bear, Ursus arctos threatened 

Peregrine falcon. Falco peregrinus endangered 

Bald eagle, Ha/iaeellls /eucocep/ralus threatened 

Gray wolf, Canis lupus endangered 

Wolverine. Gulo gulo luseus candidate 2 

Harlequin duck, Histriollicus candidate 2 
histrionicus 

Northern goshawk, AccipiJer gentitis candidate 2 
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Lake Pend OreiIle Corridor 

Grizzly bear. Ursus arctos threatened 

Gray wolf. Canis lupus endangered 

Peregrine falcon, Falco peregrillus endangered 

Bald eagle, Halioeelus leucocephalus threatened 

Northern goshawk, Accipiter genlilis candidate 2 

Harlequin duck, Hisuumicus candidate 2 histtionicus 

~nd Oreille Corridor 

Gray wolf, Canis lupus endangered 

Bald eagle, Halioeetus leucocephalus threatened 

Wolverine, Gula gulo luscus candidate 2 

Lynx, Lynx lynx candidate 2 

Grizz1y bears are rare near Lake Pend Oreille, which 

is also not within a recovery zone for grizzly bears. 

Gray wolves have been identified within six miles of 

the lake. Northern goshawks nest in the dense 

forests just south of Lake Pend Oreille. Wolverines 

and lynx are found at higher elevations in the same 

vicinity as the goshawk. Harlequin ducks nest along 

tributary streams of lake Pend Oreille. 

There are eight bald eagle nests around Lake Pend 

Oreille. They also winter in large numbers around 

the lake from October through March. Numbers of 

wintering bald eagles are shown in the table below. 

The high count was 286 on January 8,1987. For the 

past three years, attempts have been made to rein­

troduce peregrine falcons, which formerly nested in 

the vicinity of Lake Pend Oreille. 
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Mean number of bald eagles observed on Pend OreHle Lake during the mid -winter inventory, 
1971 - 1994 

TIme Period Adults 

1971 - 1975 38 

1976 - 1980 58 

1981 - 1985 74 

1986 - 1990 165 

1991 - 1993 84 

1994 91 

2.2.6 Grand Coulee Dam 

Short-term Operational Umits 

Lake Elevation 

Normal Full Pool 1,290 It 

NormaJ Minimum Pool 1,208 It 

Maximum daily drawdown 1.5 It 

Maximum 6-hour drawdown 1.5 It 

Discharge. 

Above taitwater elevation 9S7 ft 3.0 ft/hr 

Below taHwater elevation 957 ft 2.0 ft/hr 

Grand Coulee Dam fanned Franklin D. Roosevelt 
Reservoir. a l SI-mile long lake with 660 miles of 
shoreline and a surface area of more than 82,000 acres 
at full pool (elevation 1,290 feel) (USBR, 1977;1984). 
The reservoir inundated the Columbia River mains· 
tem and lower reaches of the Sanpoil River (nine 
miles). Spokane River (32 miles), Colville River (two 
miles), Kettle River (11 miles). and about 20-30 miles 
of other tributary streams, (USSR, 1976). Approxi­
mately 70,000 acres of wildlife habitat was inundated 
by construction of the project 

Existing (post-project) wildlife and habitat have not 
been studied extensively, thus data are limited. 
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Immatures Total 

3 41 

7 65 

9 83 

31 196 

14 98 

4 95 

Payne, et al. (1976) provides the most detailed quanti­
tative information on wildlife species., habitat i)peS, 

and distribution, as well as discussion of effects of 
water regulation. Creveling and Renfrow (1986) 
present detailed estimates of habitat and species 
losses caused by project construction, but not of 
existing resources. 

Roosevelt Lake is noteworthy for its history of land· 
slide activity along many miles of reservoir shoreline 
(Jones and Peterson, undated; USSR,1984). The 
annual cycle of soil saturation, followed by extensive 
drawdown and lesser short-term fluctuations, has led 
to continued erosion and slumping of the soil mantle 
on steeper slopes prevalent in this major river can­
yon. The steep, unstable shoreline substantially limits 
habitat development and use by wildlife (Creveling 
and Renfrow, 1986). 

2.2.6.1 Physica l Habitat 

Barren Zone 

Acreage of exposed, unvegetated soil present at 
difrerent drawdown levels can be calculated from an 
elevation/acreage model for the projecL Under 
average water conditions, maximum seasonal draw­
downs under the no action alternative result in expo­
sure of approximately 23,200 acres of reservoir sub­
strate. 
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The average inshore slope below full pool is approxi­
mately go. but varies substantially from site to site 
and decreases in an upstream direction. Near the 
dam areas as steep as 45 0 are found, while in upper 
reaches of the reservoir and in tributaries there are 
slopes of less than 50. 

During spring, the Rooseveh Lake water level is 
drawn down from 50 to 82 feet below full pool to 
store spring runoff and maximize power production, 
as well as to prevent Hooding. Reservoir elevations 
may a1so fluctuate one or more feet daily depending 
on water withdrawa1s for power and irrigation needs 
(Creveling and Renfrow, 1986). Project operation 
essentiaJJy dctcnnines the degree of establishment 
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Figure 2-5. Grand Coulee Dam 
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and maintenance of wildlife and wildlife habitat on 
the reservoir shoreline. 

Upland Zone 

The extensive Roosevelt Lake environment overlaps 
two very different ecological and physiographic 
zones (Creveling and Renfrow, 1986). The southern 
reaches of the reservoir are in the Columbia Basin 
(Franklin and Dyrness, 1973) and are characterized 
by shrub-steppe vegetation. Northern reaches, 
which extend to the Canadian border, lie within the 
Okanogan Highlands and are characterized by forest 
vegetation. The area and vegetation are further 
described in USSR (1976), Rogers (1941), and 
Creveling and Renfrow (1986). 
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The lower (southern) reach of Roosevelt Lake from 
the dam (RM 596) to RM 634 is shrub-steppe and 
runs east-west, generally with bitterbrush communi­
ties on north-facing slopes and sagebrush communi­
ties on south-facing slopes. Rabbitbrush is common 
in much of this area. Between RM 634 and 675, the 
reservoir runs north -south and ponderosa pine and 
bitterbrush are characteristic, with serviceberry on 
dry sites and red stem ceanothus in moist areas and 
on north -facing slopes. From RM 675 to 706, the 
vegetation can be characterized as open stands of 
ponderosa pine/pinegrass habitat, with Douglas-fir 
and ponderosa pine occurring on north-facing 
slopes. Bitterbrush occurs in the lower part of this 
reach, but not in the upriver portion. Canyon slopes 
are heavily vegetated with redstem and evergreen 
ceanothus and serviceberry. Rogers (1941) describes 
the upper reach (RM 706-745) forest as largely 
second growth ponderosa pine, Douglas-fir and 
western larch, with a grass shrub understory. Sumac 
is abundant in some sites. Nearer the Canadian 
border, there is a mixed forest of paper birch, aspen, 
lodgepole pine, and Douglas-fir. 

Riparian Zone 

Roosevelt Lake lacks extensive riparian habitat 
(Payne, et aI., 1976). With few exceptions the pre­
impoundment riparian vegetation at Grand Coulee, 
especially large-branched deciduous trees of high 
wildlife value, has not been re-established on the 
shoreline of the reservoir (Creveling and Renfrow, 
1986). Payne, et al. (1976) reported that riparian 
habitat occupies less than 10 miles (1.5 percent) of 
the reservoir shoreline. Of an estimated total of 
only 25 acres of riparian habitat, virtually all was 
located in the northern (upper) portion of the 
reservoir. 

Dry climate, spring reservoir drawdown, wave action, 
steep shoreline slopes and related erosion and 
landslide activity are principal factors preventing 
riparian re-establishment (Payne, et aI., 1976; 
Creveling and Renfrow, 1986). Reservoir shoreline 
vegetation is perched well above the water level 
during the spring drawdown and the early portion of 
the growing season. As a consequence, despite a 
more moist climate in the northern reaches, riparian 
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areas are typically associated with small streams and 
spring areas where the source of water is from 
precipitation, snow melt, or ground water discharge 
rather than reservoir. These areas are also typically 
more gently-sloping and protected from erosion 
forces, and are characterized by silt accumulation. 
According to Payne, et al. (1976), opportunities to 
establish further riparian zones at Lake Roosevelt 
appear limited. 

The primary cottonwood riparian stands occurring in 
the northern portion of the reservoir are composed 
of an understory of birch, alder, red -osier dogwood, 
alder buckthorn, and lesser shrubs such as thimbleb­
erry, poison ivy and rose (Payne, et aI., 1976). 

It is not known whether riparian establishment has 
increased this habitat since the survey in the 
mid - 70's. Riparian development hinges on success­
ful germination and establishment, which in turn are 
controlled mostly by soil conditions and moisture. 
The great scarcity of riparian habitat along Roose­
velt lake is an indication of the lack of suitable sites 
and the detrimental effects of the water regime and 
soil conditions. Based on these problems and pro­
jections from the literature and current knowledge, 
riparian stands are probably in relatively stable 
condition at present, with no evidence of expansion. 

Emergent Wetland Zone 

Emergent wetlands are also limited in extent at Lake 
Roosevelt. They are restricted by the steep shore­
lines, seasonal drawdowns, and shorter-term fluctua­
tions that also influence other habitat types. The 
National Wetlands Inventory (NWI) has classified 
approximately 230 acres as vegetated wetlands. These 
occur along the reservoir shoreline primarily in em­
bayments, the mouths of small streams, and in the 
confluences of larger tributary streams. Areas con­
taining significant wetland types include the mouths 
of the Colville River and Kettle River and nearby 
upper reservoir shallows. Most other wetlands are 
small and scattered in isolated areas such as Mill 
Creek (Spokane River arm), Big Sheep Creek, Fif­
teenmile Creek, Onion Creek, Spring Creek, and 
other sites. According to USACE (1992) the reservoir 
wetlands are dominated by Calamagrostis species. 
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Approximately 24 acres of Palustrine forested and 
16 acres of Palustrine scrub-shrub wetlands are also 
delineated on NWI maps. These wetland classifica­
tions probably overlap somewhat with riparian areas 
identified by Payne, et aI., (1976). 

Roosevelt Lake wetlands are believed to be in a fairly 
static condition under the present water regime, since 
the project has been operating for about 50 years. 
Some continued growth of trees and other vegetation 
likely occurs where these have established. 

Submergent Aquatic Plant Beds 

According to Ball, et al. (1981) fluctuating reservoir 
levels in Lake Roosevelt essentially prevent growth 
of submergent vegetation. The steeply-sloping 
nearshore areas in much of the reservoir are another 
obvious limiting factor. Although some submergent 
plant beds are known to establish during extended 
high water elevations, these are very limited accord­
ing to local experts. NWI maps of the reservoir do 
not include any identified aquatic bed delineations. 

Approximately 46 acres of shallow water area is 
classified under NWI as Lacustrine (system), Littoral 
(subclass), unconsolidated bottom or shore. These 
are the types of sites where submergent plants such 
as water-weed (Elodea sp.) may develop to varying 
degrees. 

Island Habitat 

Only 28 islands are identified in Lake Roosevelt, 
compared to a pre-project river reach total of 114 
(Creveling and Renfrow, 1986). These remaining 
islands total approximately 130 acres (Payne, et 
al.,1976). Much of the island acreage is classified 
under NWI as uplands. These areas are commonly 
the tops of hills or ridges that were isolated by water 
in the reservoir. According to Payne, et al. (1976) 
the islands support no riparian vegetation. 

Islands were historically important in this area, re­
ceiving use by aquatic mammals, shorebirds, water­
fowl, and other species. They were particularly 
important as secure nesting sites for Canada geese 
and as deer fawning areas. Islands are still important 
in the reservoir, but their value and use by wildlife is 
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limited by the annual spring drawdown. Vegetation 
development is inhibited, the barren drawdown zone 
restricts wildlife use, and some islands become more 
accessible to predators. There evidently is little 
Canada goose nesting on remaining islands. 

Fish Productivity Zone 

A number of fish species inhabit Lake Roosevelt. 
Trout, kokanee, suckers, walleye, and others all occur. 

Benthic Invertebrate Productivity Zone 

The benthic life of the reservoir is severely restricted 
by the wide seasonal drawdowns that occur. The 
scarcity of emergent wetland vegetation adjacent to 
the reservoir restricts the production of microscopic 
crustaceans, such as Copepods and Ostracods that 
are in important food source for fish fry and hat­
chling amphibians. Populations of insect larvae occur 
along with some limited numbers of crayfish. 

Human Effects 

Although shoreline development is minimal at Lake 
Roosevelt, recreation is a major activity and boating, 
camping, picnicking, fishing, and related activities 
are seasonally intensive. These activities can disturb 
wildlife and reduce wildlife potential, especially 
because most campgrounds and picnic areas have 
been developed on nearshore islands, creek mouths, 
embayments, and flat benches that contain much of 
the best remaining habitat. There have recently been 
concerns raised about the level of contaminants enter­
ing Lake Roosevelt from the Canadian part of the 
Columbia River drainage. Data are not available 
concerning the effects of contaminants (heavy metals 
and dioxins) on fish, other aquatic forms or terrestrial 
wildlife in and around Roosevelt Lake. 

Wildlife 

About 350 species of wildlife are found in the vicin­
ity of Roosevelt Lake (Creveling and Renfrow, 
1986). Many of these use the riparian, wetland, and 
island habitats along the reservoir shoreline for part 
or all of their life requisites. 

The overall wildlife values of Roosevelt Lake are 
limited because of the Lake's storage function and 
substantial seasonal drawdowns which adversely 
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affect shoreline habitat development and use. Impor­
tant habitats generally are confined to tributary 
stream reaches, embayments and backwaters, and 
islands. Conditions are much less favorable on the 
main pool where steep, eroding banks are prevalent. 
Islands are important in part because only 28 remain 
from a pre-dam count of 114. In general, riparian 
and wetland habitats exist only as small, scarce units 
scattered throughout the reservoir. 

The following wildlife resource areas are of note, 
starting from the dam and working upstream. 

• On the State (south) side of the lower reser­
voir up to the Spokane River, several areas 
are identified. The Keller area includes bald 
and golden eagle nest sites, and osprey nesting 
occurs from Sterling Valley to Hawk Creek 
butte. Riparian stands exist at Welch Creek 
near Jones Bay, and at Hawk Creek. Bald 
eagle perching sites and waterfowl hunting are 
also present at Hawk Creek. The Lincoln area 
is notable for upland species that include 
Lewis' woodpecker and the introduced spe­
cies, California bighorn sheep, and Merriam's 
turkey. There is significant raptor habitat in 
the vicinity of Whitestone Rock and Meeker 
Mountain. 

• On the Colville Indian reservation side of the 
lower reservoir, as in some other reaches, 
lower elevation sites are important as deer 
winter range and portions as elk winter range. 
Between the dam and Sanpoil River there is 
significant use by geese in the fall and winter 
as a resting area. Significant waterfowl use of 
areas in this vicinity include the mouths of the 
Sanpoil River and Redford Creek. Between 
the Sanpoil River and reservation line further 
north, there are reported to be four bald eagle 
nest sites and four communal roost areas. 
Barnaby Island and Barnaby Creek areas near 
the reservation line are noted for shallows that 
provide habitat for waterfowl. This general 
area provides for some duck and goose nesting 
and grazing. Other shoreline species such as 
beaver, muskrat, and some otter use occurs in 
and near the mouths of tributary streams. 
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• The Spokane River arm is a notable wildlife 
resource area. It serves as an occasional 
resting area for as many as several thousand 
canada geese in the fall. A wetland area has 
been documented at Mill Creek, and Moccasin 
Cove near Squaw Creek that contains riparian 
habitat. Osprey nest sites occur on the lower 
river, and the Spokane Tribe has documented 
bald eagle communal roosting on their side of 
the river. Roosting sites for Thompson's 
big-eared bat are reported for this area. 
Porcupine Bay is a popular human use area. 

• Upstream on the Columbia, an area just south 
of the Gifford Ferry near Inchelium is notable 
for shallows supporting a high waterfowl 
concentration. Osprey nests occur in this 
vicinity on both the state and reservation sides 
of the pool. The greatest concentration of 
eagles is said to occur between Kettle Falls 
and Hunters, and more particularly from 
Hunters to Gifford. 

• The Colville River mouth near Kettle Falls is of 
significance as a wildlife and public use area. 
Colville flats (lower river) contains a wetland 
area, and the area supports significant osprey 
use. There is also a heron rookery farther 
upstream on the Colville. 

• Across the reservoir, the Sherman Creek mouth 
exhibits wildlife values including use by great 
blue herons. The Washington Department of 
Wildlife Sherman Creek Habitat Management 
Area borders on the reservoir in this reach, but 
it is an upland management area. 

• Marcus Island and the Evans Spit are poten­
tially important areas for wildlife which are 
reduced in value by the presence of parks and 
campgrounds. As embayment areas protected 
somewhat from rough water conditions, they 
provide values such as waterfowl (duck) pro­
duction. Wetland habitat occurs surrounding 
Evans Spit. 

• The lower Kettle River between Barstow and 
the confluence near Kamloops is generally 
recognized as an important site for a variety of 
wildlife species. Its backwater areas and 
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bayous contain riparian stands and shallows 
with emergent wetland vegetation. It has 
waterfowl production values and is a bird 
concentration area. Osprey nest sites are 
present in this reach, and furbearers and 
other wildlife species also use the area. 

Waterfowl 

While waterfowl use of Roosevelt Lake is notewor­
thy, the reservoir is not generally considered by local 
biologists to be a major waterfowl resource manage­
ment area. Production is substantially limited by the 
scarcity of islands, wetland habitat, and shoreline 
usable for waterfowl activities, as well as by the 
severe spring drawdowns. The most significant use 
appears to be in open water areas as a resting or 
wintering area for migrants, however density of 
wintering ducks is also considered low because of 
cold winter conditions and lack of adequate food 
supplies (USACE,1992). 

Characteristic waterfowl species or groups identified 
for Grand Coulee are Canada goose, mallard, and 
diving ducks such as scaup. Nesting and feeding 
habitat for geese and mallards is said to be very 
limited (Creveling and Renfrow; 1986; Payne, et al., 
1976). Riparian habitat used for duck nesting is in 
very short supply as are wetlands and other feeding 
areas. Islands, which are of particular importance as 
secure nest sites for geese, support little nesting 
because of their limited occurrence and the drawdown 
problems of land bridging and barren mudflat forma­
tion which lead to predation and restricted use. 
Shallower areas in upper reaches and tributaries 
support some seasonally flooded emergent wetlands 
that are potential nesting and grazing areas. However, 
drawdowns are particularly damaging to these areas 
since islands are more easily bridged and the more 
gently-sloping shoreline is separated from the vegeta­
tion by large expanses of barren soil. In other parts of 
the reservoir, steep and eroding banks are common­
place and are a barrier to shoreline use by geese with 
goslings or duck broods. Waterfowl use of the reser­
voir is mostly as a temporary stopover during migra­
tion periods. 
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Although riparian and wetland habitat has established 
slowly at Lake Roosevelt, the reservoir has been in 
place and under a similar operating regime long 
enough that these habitats have probably reached a 
certain degree of equilibrium. There is no informa­
tion suggesting significant trends in waterfowl use. 

Colonial Nesting Birds 

Great Blue heron and bank swallow are representa­
tive colonial nesting birds at Grand Coulee. Reser­
voir creation eliminated most of the large riparian 
deciduous trees (such as cottonwoods), and they have 
not been replaced to any significant degree over the 
years (Creveling and Renfrow, 1986). These trees 
provided important nest sites for colonial waterbirds 
such as herons. Nevertheless, herons use a wide 
range of habitat types and are a familiar resident at 
Roosevelt Lake. 

Bank swallows may have benefited from the creation 
of the reservoir and the increased insect foraging area 
over water. They may also derive benefit from shore­
line erosion that creates vertical banks in some areas 
which are then colonized. Continuing erosion, may 
cause periodic slumping of the same vertical banks 
used for nesting. 

Populations of these colonial species are also be­
lieved to be relatively stable in numbers, since the 
reservoir has been in place for many decades and 
habitats are not undergoing any significant year­
to-year change. 

Shorebirds 

Shorebird use of Roosevelt Lake is limited and 
related mostly to the water level during spring and 
fall migration. Numbers of species may use the lake 
and surrounding barren zone at that time. Species 
likely to nest include killdeer and spotted sandpiper. 

Nongame Birds 

The downy woodpecker, red -winged blackbird, and 
yellow warbler are considered representative of 
nongame bird species at Roosevelt Lake. They 
primarily use riparian and emergent wetland habitats 
potentially impacted by changes in operational water 
regimes. Their nesting and feeding activities in 
relation to trees, shrubs, emergent aquatic vegeta-
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tion, and other factors are important in determining 
their survival and density at the reservoir. 

Upland Game Birds 

Game birds such as chukar, Hungarian partridge, 
mourning dove, ring-necked pheasant, and California 
quail eat a variety of seeds, agricultural grasses 
(wheat, oats, corn) and insects. The pheasant and 
quail are found most commonly near agricultural lands 
and generally do not venture far into shrub-steppe 
areas. Upland game birds such as sharp-tailed 
grouse, ring-necked pheasant, and California quail 
may also harvest the catkins of willows, alders, and 
birches, and also eat the new buds. The upper (north­
ern) end of Lake Roosevelt can also support some 
numbers of grouse such as blue, ruffed, and/or spruce. 

Raptors 

Bald eagles are an important reservoir area re­
source, with a recent wintering population estimate 
of about 250 birns, and as many as ten nests in the 
Roosevelt Lake . area. Reservoir use appears to be 
increasing based on winter surveys and prior reports 
of little or no nesting. Although the bald eagle is 
well-known at the reservoir, other raptors such as 
golden eagle and prairie falcon commonly use cliff 
sites in the area. There is relatively low use of the 
shoreline by osprey for nesting. 

Bald eagles and some other raptors are dependent 
on fish popUlations in the reservoir for food, and 
operational changes in the water regime could 
influence fish abundance and availability. Foraging 
success by raptors is potentially affected by system 
operation. 

Snags and large-branched trees are important perch­
ing, nesting and roosting sites for raptors, especially 
the bald eagle. Operational changes could affect tree 
survival. The presence of large evergreens near the 
reservoir offsets the need for large riparian trees. 
However, shoreline conifers have been subject to 
cutting, snag removal, and landslide-induced loss. 
Riparian and other land-water interface habitats are 
important generally, however, as raptors use them 
regularly in their foraging activities. 

1995 

2 

Aquatic Furbearers 

The beaver and otter are representative of the 
aquatic furbearers at Lake Roosevelt. This wildlife 
group must be able to travel between the water body 
and terrestrial vegetation, and thus can be signifi­
cantly affected by reservoir operation. The shoreline 
interface is a critical component of aquatic furbearer 
habitat suitability. Islands are also of importance 
when present. 

At present, most shoreline at Roosevelt Lake is of 
little value to aquatic furbearers because of its steep­
ness and instability (erosion), and lack of vegetation. 
Additionally, drawdown of the reservoir in more 
gently-sloping areas creates large, barren mudflats 
which separate water and vegetated shoreline, in­
creasing the animals' energy expenditure and vulner­
ability to predation, or even preventing use of an 
area. Otter can also be affected by loss of aquatic 
invertebrates such as crayfish, a primary food source. 

Terrestrial Furbearers 

Representative species of furbearers include the 
porcupine, least chipmunk, yellow pine chipmunk, 
striped skunk, bushy-tailed woodrat, deer mouse, 
sagebrush voles, cottontail rabbits, yellow-bellied 
marmots, bobcats, badgers, coyotes, cougar, and 
several species of mice, and bats. Most of these are 
resident in the conifers. Furbearers found in the 
shrub-steppe habitats of the project area (bobcat, 
badger, coyote) are predators, feeding primarily on 
rodents, as well as bird eggs and carrion. Rabbits and 
marmots eat grasses and herbaceous plants, and in 
winter may eat bark and twigs of woody plants as well. 
Marmots are restricted to rocky areas where they can 
find refuge among the many tunnels in the rocks. 
Small mammals such as the sagebrush vole and least 
chipmunk feed primarily on green vegetation. 

Big Game 

Prior to the construction of Grand Coulee Dam, 
lower elevation areas of the Columbia River corridor 
were critical winter range habitat for big game. Low 
elevation areas around the reservoir are important 
for deer wintering areas, and in some areas, for elk 
winter range. Riparian or shoreline areas containing 
deciduous or evergreen trees are used by big game 
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for feeding, fawning, summer and winter thermal 
cover, and as corridors. 

Big game species are not as dependent as other 
wildlife species on habitats bordering the reservoir, 
but may still be significantly affected by habitat 
losses or changes in human use and disturbance 
patterns caused by reservoir operation. For these 
reasons, deer and elk foraging and wintering are 
considerations when reservoir operations change. 

Amphibians and Reptiles 

The spotted frog and long-toed salamander were 
selected to represent potential effects of reservoir 
operation modification on amphibians at Roosevelt 
Lake because these species have both an aquatic 
larval stage and a terrestrial adult stage. Very small 
seasonal ponds and pools can be used by long-toed 
salamanders and small permanent ponds can be used 
by spotted frog during breeding season. Increased 
drawdowns or fluctuations can remove these sources 
of water that provide oviposition and larval develop­
ment sites for these and other amphibian species. 
Other species include western skink and Pacific 
chorus frog. 

Endangered, Threatened, and Sensitive Species 

State and Federally listed species of plants and 
animals that potentially occur in wetland and riparian 
habitats at Roosevelt Lake include the following 
(USACE, 1992): 

Plants 

Giant helleborine state sensitive 

Nuttall's pussy toes state sensitive 

Palouse milk vetch state sensitive 

Least bladdery milk vetch state sensitive 

Columbia crazy weed state sensitive 

Pygmy-weed state sensitive 

Insects 

Immaculate green hairstreak I state monitor 
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Birds 

Great blue heron state monitor 

Golden eagle state candidate 

Bald eagle Federal threatened 

Osprey state monitor 

Peregrine falcon Federal 
Falco peregrinus anaturn endangered 

Mammals 

Long-eared myotis state monitor 

Gray wolf Federal 
endangered 

2.2.7 Chief Joseph Dam 

Short-term Operational Limits 

Lake Elevation 

Full Pool 956 ft 

Minimum Pool 930 ft 

Summer operating range 950-956 ft 

Discharge 

Minimum instantaneous No limit 

Minimum daily flow 35,000 cfs 

Maximum rate of change No limit 

Special Requirements 

Based on providing 36,000 cfs at Priest Rapids 
Dam, Chief Joseph outflow may be less if the 
36,000 cfs at Priest Rapids is provided by tribu-
tary flow or from storage at another project. 

Chief Joseph Dam is on the Columbia River at river 
mile 545.1.; the reservoir is 51 miles long, ending at 
Grand Coulee Dam. The original structure was 
completed in 1961; an additional ten feet were 
added to the dam and reservoir in 1981. 
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Chief Joseph Dam and Rufus Woods Lake lie in a 
steep-sided canyon of the Columbia River valley 
which ranges in width [rom two to four miles. The 
north side of the valley rises sharply to the Okanogan 
Highlands, 1,000 feet or more above the Columbia 
River. The south side of the valley rises in a series of 
terraces and benches climbing to the Columbia Pla­
teau surface. The majority of the shoreline is treeless 
with a dry land shrub-steppe cover and numerous 
canyons and deep draws supporting isolated stands of 
pine and deciduous trees and shrubs. Rangeland and 
irrigated orchards on upland benches and sixteen 
project wildlife mitigation sites along the lakeshore 
provide islands of gree nery. Scenic areas include the 
badland-like area at RM 588, a resistant silt cliff at 
RM 574, and windcut sandy formations from RM 564 
to RM 568. 

2.2.7.1 Physical Habitat 

Barren Zone 

Barren areas are few along Rufus Woods Lake, due 
to only one to two foot daily fluctuations. Those 
barren areas that exist are on the steep slopes that 
are also the area of chronic erosion. 

Erosion/Landslide Potential. Landslides and erosion 
are common on the steep canyon walls which are 
partially ruled with thick deposits of fine-grain 
sediments. Glacial lake and old landslide deposits 
tend to slough more easily than other materials, but 
well-drained sands and gravels tend to be quite 
stable, even if of considerable height. Several major 
prehistoric and historic landslides have occurred in 
the project area. The post-glacial Bridgeport Slide 
occurred upstream of the project. It is presently 
administered by the Corps and is allocated for 
project operations to discourage public access to the 
area and allow for slide monitoring. Slides along the 
upstream portion of Rufus Woods Lake became 
active during the middle and late 1940's. They 
slowed after 1953, due to lesser tailwater fluctua­
tions, probably as a result of the raised lake levels at 
Grand Coulee Dam. In 1970, construction for the 
third powerplant at Grand Coulee precipitated 
additional sliding and measures to control those 
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slides are under study by the Bureau of Reclama­
tion. Furthermore, impoundment of Rufus Woods 
Lake has caused slides near Bridgeport State Park 
and upstream of China Creek (RM 575) on the 
south bank. Reservoir operation and upland irriga­
tion have resulted in a lesser degree of sloughing 
along the reservoir periphery. Riprapping to stabilize 
the slide area is currently being tested. 

Upland Zone 

Shrub-steppe. The major upland communities are 
the Big SagehrushIWheatgrass and Threetip Sage· 
brush/Fescue. These two communities are discussed 
together because their structural characteristics are 
very similar. Both the big sagebrush/Wheatgrass 
community and the threetip sagebrush/fescue com­
munity are characteristic of the arid steppe prov­
ince of the Columbia Basin. These two communi­
ties are distributed in response to total and season­
al distribution of precipitation, the threetip sage­
brush/fescue community being established in some­
what moister areas. Franldin and Dymess (1973) 
indicate that the north bank of the Columbia River 
supports the threetip sage/fescue community east­
ward from the Omak Trench into the Okanogan 
Highlands. These communities support several 
plan t species important to wildlife. The cheatgrass, 
biUerbrush, serviceberry, black hawthorn, and snow 
eriogonum provide cover and food for both game 
and non-game species. Orchards are accelerating 
their expansion into Okanogan County, and 
hundreds of acres now line the shoreline of Rufus 
Woods Lake, displacing shrub- steppe habitat. 

Coniferous Forest Habitat. Conifers are scarce along 
the majority of the shoreline of Rufus Woods Lake. 
Especially along the lower (downstream) half of the 
reservoir, trees are widely-spaced individuals 
instead of grouped in clusters. In a few areas, 
ponderosa pines grow in loose stands located on 
relatively steep hillsides suffused with seeps. On 
north-facing slopes, the pines become more densely 
packed and are mixed with Douglas-firs. The 
understory plants consist of some of the same spe­
cies that grow in the riparian communities. 
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Figure 2- 6, Chief Joesph Dam 
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Small streams running down the slopes into Rufus 
Woods Lake provide the best riparian habitats in the 
project area. The vegetation of these draws general. 
ly consists of serviceberry, squaw currant, golden 
currant, black hawthorn, mountain alder, Wood's 
rose, Bebb willow, and red-osier dogwood. Mock 
orange, mallow ninebark, oceanspray, chokecherry, 
smooth sumac, and quaking aspen are less common. 
Many of the same animals that use shrub-steppe 
communities also take advantage of the thermal and 
visual cover provided by the riparian vegetation, as 
well as the abundant and diverse food source. 

Prior to construction of the additional power un its 
and the IO-fool rise in reservoir elevation in Febru· 
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ary 1981, little riparian vegetation developed along 
the reservoir. The reasons for this are not clear, 
though it now appears that one reason may have been 
that the topography along the shoreline was too steep 
to allow plants to establish themselves. This is sub­
stantiated by the new shoreline which is generally of a 
much lower gradient than that of the original pool, 
and already has at least as much riparian vegetation 
as the original pool had after 22 years. Another 
reason for the sparse riparian vegetation may be that 
daily fluctuations of the reservoir prior to 1981 were 
usually 6 ft; since 1981 they are usually about one to 
two feet. Nevertheless, nowhere along the pool is the 
riparian vegetation on the shore established to the 
point where it represents a viable community. How­
ever, at the rate these plants are establishing. it 
should not be more than five years before small 
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communities of riparian vegetation of sufficient size 
and structure to support wildlife are established at 
several points along the lake. 

Emergent Wetland Zone 

Wetlands are scarce in the project area. At least two 
marshy areas have begun to develop since the pool 
raise: one at mitigation site 7 (RM 558) and one at 
mitigation site 3 (RM 549.5). These are areas of 
very shal10w gradient at the high pool elevation. A 
small marsh/swamp/stream also exists on mitigation 
site 18 (RM 584.8), which is recovering from recent 
overgrazing by livestock. This wetland system is 
extremely valuable to many species of wildlife for 
the food, cover, and water it provides. Passerine 
birds find this type of habitat to be an oasis in the 
vastness of shrub-steppe and wheatlands that 
dominate the region. 

Submerged Aquatic Plant Bed Zone 

Aquatic vegetation in Rufus Woods Lake is not 
particularly abundant because the rocky shoreline, 
steep slopes in many areas, and the water level 
fluctuations effectively limit available habitat. A 
narrow band of aquatic vegetation is present along 
much of the shoreline of the reservoir. Five species 
of submerged aquatic vegetation have been observed 
in the lake, including elodea, Eurasian watermilfoil, 
sago pondweed, curly leaf pondweed, and watercress 
(though watercress is arguably not a true submerged 
aquatic). Excepting watercress, which has been 
observed only at mitigation site 16 (RM 575.2), 
these species have been observed the entire length 
of the lake, from RM 591 downstream. The most 
abundant aquatic plant in the lake is elodea, and 
Eurasian watermilfoil is more abundant than sago 
pondweed and curly leaf pondweed. 

Island Habitat 

There are several islands in Rufus Woods Lake. 
Tho of them are man-made by the Corps as mitiga­
tion to replace goose nest sites lost to the pool raise. 
Most of the islands are smal1, and are often used by 
geese for nesting. Buckley Bar, near RM 587, is 
about 40 acres in size, and is wooded with smal1 
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juniper trees, and used by Canada geese and other 
birds for nesting, and by mule deer for fawning. 

Snags 

The lake was not cleared at the time of the pool 
raise since so few trees were subject to inundation. 
The trees that died and became snags are important 
enough to constitute a habitat in themselves. Snags 
are a valuable source of food for many insectivorous 
birds and small mammals. They are used by many 
cavity-nesting birds and mammals, and are excellent 
perches for raptors. 

Fish Productivity Zone 

A number of fish species inhabit Rufus Wood Lake. 
Trout, kokanee, suckers, walleye, and others all 
occur. 

Benthic Invertebrate Productivity Zone 

The benthic life in the reservoir is severely restricted 
by the wide seasonal drawdowns that occur. Popula­
tions of insect larva exist along with some limited 
numbers of crayfish. 

Human Effects 

The principal human disturbance along the reservoir is 
from orchards and consequent erection of deer fences. 
This results not only in habitat losses but also restricts 
movements of deer and many other mammals. Cattle 
grazing also severely damages range condition and 
lowers carrying capacity for native animals. Hunting is 
a popular recreational activity in the vicinity of Rufus 
Woods Lake, although waterfowl hunting is restricted 
to the area between RM 582.5 and RM 590, as the 
rest of the reservoir is designated a waterfowl preserve 
by theWDFW. 

2.2.7.2 Wildlife 

Most resident species have declined from historic 
numbers due to their dependence, at least part of 
the year, on shoreline habitats that were lost when 
the reservoir was originally created. Because of the 
presence of food and the warming effect of these 
shoreline areas, the habitats have been extremely 
important during critical1y harsh winters. Fol1owing 
construction of the dam, grain acreage increased due 
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to the better accessibility of irrigation. The increase 
in grain acreage fortuitously benefited certain species 
of upland game birds and big game animals, though 
resulting in a loss of shrub-steppe habitat. In 1980, 
the Corps established six areas of riparian habitat 
totaling over toO acres as mitigation for riparian 
habitat lost to a 10-foot increase in reservoir eleva­
tion. Orchards and overgrazing by livestock continue 
to lessen habitat quality in many areas. 

Waterfowl 

About 18,000 waterfowl of 33 species use the lake 
annually, primarily during fall and winter. Most of 
this number is comprised of mallards, Canada geese, 
and American coots. Canada goose is the only 
waterfowl species that nest in appreciable numbers 
- about 75 nests have been out each of the past two 
years. Brooding pastures are not abundant, but 
seem to be adequate for brood rearing. Mallards 
are common nesters, though riparian and emergent 
habitats are sparse. Wintering coots are an impor­
tant source of prey for bald eagles along the reser­
voir. Lesser scaups are the second most common 
wintering waterfowl (after Canada goose) on the 
reservoir. 

Colonial Nesting Birds 

Great blue herons once had a nesting colony on the 
reservoir, but it was abandoned shortly before the 
to-foot pool raise was initiated. No colonial nest­
ing birds use Rufus Wood Lake to any significant 
extent. Gulls and herons may be seen occasionally 
but are not resident. No nesting activities have been 
recorded since 1981. 

Shorebirds 

Spotted sandpipers and killdeer commonly nest 
along the gravelly shoreline of Rufus Woods Lake. 
Potholes and wetlands in the vicinity of the project 
attract shorebirds, loons, grebes, and even white 
pelicans. As a result, many of these species have 
also been observed on Rufus Woods Lake, albeit 
only occasionally. The to-foot pool raise inundated 
an excellent mudflat at the mouth of the Nespelem 
River which often had hundreds of shorebirds, 
occasionally including uncommon species such as 
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solitary and Baird's sandpipers. However, with the 
disappearance of this mudflat, migrant shorebirds 
are seldom observed along the reservoir now. 

Nongame Birds 

The Columbia River is a migratory route for birds, 
which often follow the river's shoreline. Although 
shrub-steppe by itself supports relatively few spe­
cies, the mix of riparian, tree/shrub, and wetland 
habitats are magnets to migrant songbirds. In one 
complex marsh/shrub-swamp, approximately three 
acres in size, on a cool August day, the author 
counted 39 species of birds in roughly two hours 
(this wetland is on one of the mitigation sites). The 
list from this one day included such species as sora 
rail, cedar waxwing, Nashville warbler, Wilson's 
warbler, MacGillivray's warbler, solitary vireo, 
warbling vireo, northern oriole, lazuli bunting, and 
western tanager. Red-winged blackbirds are found 
wherever there is an emergent marsh, no matter how 
small. Characteristic birds of ponderosa pine wood­
lands include downy and hairy woodpeckers, western 
wood pewee, mountain chickadee, red - breasted 
nuthatch, house wren, golden -crowned kinglet, 
solitary vireo, Townsend's warbler, western tanager, 
black-headed grosbeak, Cassin's finch, dark-eyed 
junco, and song sparrow. 

Upland Game Birds 

Game birds such as chukar, Hungarian partridge, 
mourning dove, ring-necked pheasant, and Califor­
nia quail eat a variety of seeds, agricultural grasses 
(wheat, oats, corn) and insects. The pheasant and 
quail are found most commonly near agricultural 
lands and generally do not venture far into shrub­
steppe areas. Upland game birds such as sharp­
tailed grouse, ring-necked pheasant, and California 
quail may also harvest the catkins of willows, alders, 
and birches, and also eat the new buds. 

Raptors 

Raptors using the area along the lake include two 
species of eagle, twelve species of hawks and falcons, 
and six species of owls. Of these, both species of 
eagle, four of hawks and falcons, and five of owls 
nest along the reservoir. The five most common 
nesting raptors are American kestrels, great homed 
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owls, red-tailed hawks, golden eagles, and long­
eared owls. One nest each of bald eagle and osprey 
have been active the past two years. Most of the 
raptors are also present during the winter, although 
in lesser numbers. A few, such as the rough -legged 
hawk, are present during the winter months only. 

Aquatic Furbearers 

A few beaver and mink are found in the project 
area, nearly always in association with riparian 
communities. Likewise, the smaller mammals and 
furbearers such as mink and river otter find thermal 
cover and a wide variety of food in coniferous areas 
of the reservoir. 

Terrestrial Furbearers 

Representative species of furbearers include the 
porcupine, least chipmunk, yeIlow pine chipmunk, 
striped skunk, bushy-tailed woodrat, deer mouse, 
sagebrush voles, cottontail rabbits, yellow-bellied 
marmots, bobcats, badgers, coyotes, cougar, and 
several species of mice, and bats. Most of these are 
resident in the conifers. Furbearers found in the 
shrub-steppe habitats of the project area (bobcat, 
badger, coyote) are predators, feeding primarily on 
rodents, as weIl as bird eggs and carrion. Rabbits and 
marmots eat grasses and herbaceous plants, and in 
winter may eat bark and twigs of woody plants as well. 
Marmots are restricted to rocky areas where they can 
find refuge among the many tunnels in the rocks. 
SmaIl mammals such as the sagebrush vole and least 
chipmunk feed primarily on green vegetation. 

Big Game 

The shrub -steppe habitat supports both resident 
and wintering mule deer. 1982 winter census 
counted 702 mule deer in the vicinity of Rufus 
Woods Lake. No other animal populations in these 
upland habitats have been estimated or extensively 
studied. However, food habits of some species are 
relatively well known. In early spring mule deer 
graze on the young shoots of cheatgrass, generally 
the first plant to 'green-up' in the spring. Later on, 
and generally throughout the summer, the deer 
prefer to feed on the young shoots of bitterbrush 
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and to a lesser extent on the various sages and 
riparian shrubs such as serviceberry and black haw­
thorn. It appears from a recent study that, during 
the winter, mule deer may depend on snow eriogo­
num as a major source of food. Mule deer also 
make use of well-protected areas of shrub-steppe 
to give birth to their fawns, especially behind large 
rocks. Buckley Bar is important for fawning as weIl, 
as the junipers provide needed shade and visual 
cover. Wildlife in the coniferous areas also include 
cougar and black bear, and the black bear are often 
observed throughout the shrub-steppe habitats. 

Amphibians and Reptiles 

Amphibians attracted to the complex marsh/shrub­
swamp habitats present in the project vicinity include 
tree frogs and spotted frogs. Great Basin spade­
foot toads are also present. Reptiles are limited to 
four species of snakes, including rattlesnakes and 
gopher snakes. 

Endangered, Threatened, and Sensitive Species 

The USFWS has provided the following list of listed 
and candidate species that may be found in the 
vicinity of Rufus Woods Lake (Chief Joseph project 
area): 

Rufus Woods Lake 

Bald eagle Haliaeetus JeucocephaJus threatened 

Peregrine falcon, Falco peregrinus endangered 

Harlequin duck, Histrionicus candidate 2 histrionicus 

Black tern, Chlidonias niger candidate 2 

Columbian sharp-tailed grouse, candidate 2 1Jmpanuchus phasianellus 

Western sage grouse, Centrocercus candidate 2 urophasianus 

Ferruginous hawk, Buteo regalis candidate 2 

Northern goshawk, Accipiter gentilis candidate 2 

Western burrowing owl, Athene candidate 2 cUl1icularis hypuges 

Olive-sided flycatcher, Contopus candidate 2 borealis 

FINALEIS 2-35 



2 

Loggerhead shrike, Lanius candidate 2 ludovicianus 

Pale Townsend's big-eared bat, candidate 2 Plecotus townsendii townsendii 

Small-footed myotis, Myotis candidate 2 ciliolabunn 

Yuma myotis, M. yumanensis candidate 2 

Washington ground squirrel, candidate 2 Spennophilus washingtoni 

Northern sagebrush lizard, candidate 2 
Sceloporus graciosus graciosus 

Spotted frog, Rana pretiosa candidate 2 

California floater, Anodonta candidate 2 californiensis 

Columbia pebblesnail, Fluminicola candidate 2 columbianus 

The peregrine falcon is an endangered species that 
has been seen on rare occasion flying overhead, but 
they do not appear to nest or winter in the area. 
The bald eagle, a threatened species, winters regu­
larly along Rufus Woods Lake (October through 
April). Approximately 35 bald eagles are observed 
each winter using the snags along the reservoir. The 
eagles feed primarily on chukar, American coots, 
waterfowl, fish, and carrion. There are three suc­
cessful bald eagle nests along the shoreline of Rufus 
Woods Lake. Part of the wildlife mitigation program 
is specifically aimed at bald eagles. This includes 
retaining snags for as long as possible, and the 
erection of 25 raptor poles for perching, five of 
which are equipped with artificial nesting platforms. 

Of the candidate species, only the sharp-tailed 
grouse and loggerhead shrike have been observed 
near the project in recent years. Sage grouse were 
common early in this century, but may have been 
extirpated from the project area. Western burrowing 
owls nest near the project, but generally are well 
removed from the reservoir. Sagebrush lizards and 
the three species of bats may occur in the vicinity of 
the project, though inventories for these species 
have not been conducted. Sightings of black tern, 
harlequin duck, northern goshawk, olive-sided 
flycatcher, Washington ground squirrel, spotted frog, 
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California floater, and Columbia pebblesnail are 
very rare in the project vicinity, as habitat for these 
species is wanting near the reservoir. 

2.2.8 Mid-Columbia River Projects 

2.2.8.1 Wells Reservoir 

NOTE: Wells, Rocky Reach, Rock Island, Wanapum, 
and Priest Rapids are non -Federal Projects where 
impacts are expected to be minimal. As a result, the 
infonnation presented is less detailed. 

Wells Dam is located on the Columbia River at RM 
515.5. The dam is licensed by FERC and owned and 
operated by the Public Utility District No.1 of 
Douglas County. The reservoir behind the dam 
extends for about 29 miles to the tailwater of Chief 
Joseph Dam. The reservoir also extends up the 
Okanogan Valley. The Colville Indian Reservation 
is borders the north shore of the upstream portion 
of the reservoir. 

Precipitation averages about 8.5 inches. Annual 
temperatures vary markedly. Summer temperatures 
can exceed lOO°F with average daily maximums of 
about 83°F. Winter temperatures can drop below 
O°F, with average daily minimums of 25°F. 

Most of Wells Reservoir (Lake Pateros) is in a broad 
valley. The reservoir is very wide, but shallow, with 
many shoals, mud banks, and low islands. The 
upstream four-mile portion is narrow. 

2.2.8.1.1 Physical Habitat 

Vegetation reflects the low level of precipitation in 
the area and the definitive shoreline edge of the 
reservoir. Riparian vegetation occurs along the 
margins of the reservoir. Riparian grass/forb, ripari­
an shrub, and riparian deciduous trees are represen­
tative of vegetation within this typically narrow zone. 
Cottonwoods trees and stands of cattail and bulrush 
are the predominant components of the riparian 
plant community. Grassland and shrub-steppe are 
found along the upland margins of the shoreline. 
Much of the developed upland area adjacent to the 
reservoir supports fruit orchards and residences 
associated with the town of Bridgeport, Brewster, 
and Pateros. Highway and railroad right-of-ways 
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border portions of the sho reline. The Wdshington 
Department of Wildlife manages portions of the 
shoreline to provide wildlife habitat as part of a 
wildlife mitigation plan. 

2.2 .8.1 .2 Wildlife 

Waterfowl 

The reservoir is used as a wintering area for ducks 
and geese. Wells Reservoir has typically supported 
many wintering diving ducks and coots. Ducks nest 
on islands and backwater areas along the reservoir. 
Canada geese nest on islands along the reservoir and 
in goose nesting structures maintained by the Wash­
ington Department of WtJdlife . Shoreline orchards, 
residentiallawns, and wildlife management areas 
offer abundant brooding and grazing areas. 

Upland Game Birds 

Ring-necked pheasants, California quail, chukar, 
and doves occur along the reservoir. The wildlife 
management areas typically support higher popula­
tions of upland game birds than do other non-man­
aged portions of the Columbia River. The numbers 
of nesting doves are often highest near orchards. A 
wide variety of non-game birds occur along the 
reservoir, containing representatives of the wide 
variety o f habitat types in the area. 

Raptors 

Raptors using the area include wintering bald eagles, 
resident golden eagles. nesting ospreys, kestrels. 
hawks, and owls. 

Aquatic Furbearers 

Beaver, muskrats, mink, and raccoon are common 
along the reservoir. River otters occur in the area 
also. but their numbers are relatively low compared 
to other fu rbearers. Beaver are abundant. 

Big Game 

Mule deer inhabit range adjacent to the reservoir. 
Highways and a railroad border a large portion of 
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the reservoir shoreline. Because of the abundance of 
orchards and residential use along the shoreline, 
improvement of deer populations along the reservoir 
is not encouraged. Relatively few big game animals 
use the Wells Reservoir shoreline. 

Endangered. Threatened, and Sensitive Species 

Wintering bald eagles are the only Federally - listed 
T&E species along the reservoir. Bald eagles have 
also nested on a hillside overlooki ng the reservoir. 
As many as 50 bald eagles have been seen using two 
communal night roosts on hillsides overlooking the 
reservoir. The eagles usually arrive in the area in 
October, are most abundant in January and Febru­
ary, and most leave by the following April. Winter­
ing bald eagles in eastern Washington are relatively 
transitory, moving about during the winter as local 
food availability changes. Waterfowl is the main 
item in the diet of bald eagles wintering in the area. 
Fish are not as available to wintering bald eagles 
along the mid-Columbia River as they are in other 
eag.le wintering areas. Shoreline cottonwoods are 
the most used perch sites. 

2.2.8.2 Rocky Reach Reservoir 

NOTE; Wells, Rocky Reach, Rock Is/and, Wa"apum, 
and Priest Rapids are non-Federal Projects wl.ere 
impacts are expecled to be minimal. As a result, t}~ 
illfonnatiol. presellLed is less detailed. 

Rocky Reach Dam is located on the Columbia River 
at RM 474. The dam is licensed by FERC and 
owned and operated by the Public Utility District 
No. 1 of Chelan County. The dam was placed in 
service in 1961. The reservoir behind the dam 
extends for about 42 miles. 

Precipitation averages about 8.5 inches. Annual 
temperatures vary markedly. Summer temperatures 
can exceed lOO°F with average daily maximums of 
about 83° F. Wmter temperatures can drop below 
OOF, with average daily minimums of 25°F. 
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Figure 2-7. Wells, Rocky Reach and Rock Island Reservoirs 

2.2.8.2.1 Physical Habitat 

Vegetation reflects the low level of precipitation in 
the area and the definitive shoreline edge of the 
reservoir. Riparian vegetation occurs intermittently 
along the margins of the reservoir. Riparian grass! 
forb, riparian shrub, and riparian deciduous trees 
are representative of vegetation within this typically 
narrow lone. Cottonwoods trees are the predomi· 
nant component of the riparian plant community. 
Grassland and shrub-steppe are found along the 
upland margins of the shoreline. Exposed rock of 
both fluvia l and glacial origin is often mixed into the 
landscape. Much of the developed upland area 
adjacent to the reservoir supports fruit orchards and 
residences. Much of the shoreline is riprap along 
the highway and railroad right-of-ways. Ebasco 
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Environmental (1991) completed a HEP analysis that 
extensively described the shoreline vegetation. These 
soils form extensive terraces and some small bars 
composed of soils ranging from clay to gravel and 
cobbles. Thrtle Rock Island, consisting of approxi­
mately 175 acres, is located in the lower portion of the 
reservoir. Several other smaller. near shore islands 
and rocks are scattered along the reservoir. 

2.2.0.2.2 Wildlife 

Waterfowl 

The reservoir is used as a wintering area for up to 
17,000 ducks and geese. Few ducks, mostly mallards, 
nest along the reservoir. Goose nesting has doubled 
in the last 10 years from about 32 nestslyear in the 
early 1980s to 78 nests in 1992. About 25 goose 
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nesting structures, maintained by Chelan PUD, have 
aided in this nesting increase. Prior to the nesting 
structures, nest destruction by predators often 
exceeded 50 percent. Shoreline parks, residential 
lawns, and o rchards offer abundant brooding and 
grazing areas. 

Upland Game Birds 

Ring-necked pheasants, California quail, chukar, 
and doves occur along the reservoir. The numbers 
of nesting doves are often highest near orchards. A 
wide variety of non-game birds occur along the 
reservoir, containing representatives of the wide 
variety of habitat types in the area. 

Raptors 

Raptors using the area include wintering bald eagles, 
resident golden eagles, ospreys, kestrels, hawks, and 
owls. 

Aquatic Furbearers 

Beaver, muskrats, mink, and raccoon are common 
along the reservoir. River otters occur in the area, 
but their numbers are relatively low and their occur· 
rence is sporadic. Beaver are abundant, and are a 
present and continuing threat to many shoreline 
cottonwood groves used by perching bald eagles. 

Big Game 

Mule deer and bighorn sheep are big game animals 
that inhabit range adjacent to the reservoir. Big 
game winter range adjacent to the west shore of the 
downstream half of the reservoir was purchased by 
Chelan PUD as partial wildlife mitigation for the 
origi nal project. That range was turned over to the 
Washington Department of Wildlife for manage­
ment. A deer fence, State Highway 97, and a rail­
road separate the winter range from the reservoir 
shoreline area, so the project area is not an impor­
tant part of the habitat base of the big game herds. 
Relatively few big game animals use the Rocky 
Reach Reservoir shoreline. 
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Endangered, Threatened, Ilnd Sensitive Species 

Wintering bald eagles are the only Federally-listed 
T&E species along the reservoir. Between 1975 and 
1992. the maximum number of bald eagles seen 
along the reservoir was 37. A common mid-winter 
bald eagle survey count during January or February 
is about 25 to 30 bald eagles. They usually arrive in 
the area in October, are most abundant in January 
and February, and leave by the following April. 
Wintering bald eagles in eastern Washington are 
relatively transitory, moving about during the winter 
as local food availability changes. Waterfowl is the 
main item in the diet of bald eagles wintering in the 
area. Wmter-killed, road-killed, railroad-killed 
big game and livestock also supplement the eagles' 
diet. Fish are not as available to wintering bald 
eagles along the mid -Columbia River as they are in 
other eagle wintering areas. Shoreline cottonwoods 
are the most used perch sites. 

2.2.8.3 Rock Island Reservoir 

NOTE: Wells, Rocky Reach, Rock Island, Wallap«m, 
and Priest Rapids are non-Federol Projects wllere 
impacts are expected to be minimal. As a result, the 
informatioll prrsellted is Jess detailed. 

Rock Island Dam is located on the Columbia River 
at RM 453.5 . The dam is licensed by FERC and 
owned and operated by the Public Utility District 
No. I of Chelan County. The dam was built in 1933. 
The reservoir behind the dam extends for about 20.5 
miles. 

Precipitation averages about 8.5 inches. Annual 
temperatures vary markedly. Summer temperatures 
can exceed 100°F with average daily maximums of 
about 83°F. Wmter temperatures can drop below 
O°F, with average daily minimums of 25°F. 

2.2.8.3.1 Physical Habitat 

Vegetation reflects the low level of precipitation in 
the area and the definitive shoreline edge of the 
reservoir. Riparian vegetation occurs inte""ittently 
along the margins of the reservoir. Riparian grassl 
forb, riparian shrub, and riparian deciduous trees 
are representative of vegetation within this typically 
narrow zone. Cottonwood trees are the predomi-
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nant component of the riparian plant community. 
Grassland and shrub-steppe are found along the 
upland margins of the shoreline. Exposed rock of 
both fluvial and glacial origin is often mixed into the 
landscape. Much of the developed upland area 
adjacent to the reservoir supports fruit orchards. 
The residential and industrial development 
associated with the cities of Wenatchee and East 
Wenatchee also extend along the shores. 

2.2.8.3.2 WildlHo 

Waterfowl 

The reservoir is used as a wintering area for 2,000 to 
5,000 ducks and geese. Few ducks, mostly mallards 
and mergansers, nest naturally along the reservoir. 
As many as 2S wood duck nests have been attempted 
in a year along the reseTVOir, the result of a Chelan 
PUD wood duck nest box program. Goose nesting 
has been tripled in the last 15 years from 42 nestsl 
year in the mid-1970s to 140 nests in 1992. Chelan 
PUD maintains about 25 goose nesting structures 
along the reservoir which have aided in this nesting 
increase. Shoreline parks, residential lawns, and 
orchards offer abundant brooding and grazing areas. 

Upland Game Birds 

Ring-necked pheasants, California quail, chukar, 
and doves occur along the reservoir. Their abun­
dance and distribution is affected by human activi­
ties. The numbers of nesting doves are high in some 
orchards. Quail are especially abundant within the 
city limits because of abundant conifers for roosting 
and a very active bird feeding program by local 
residents. A wide variety of non-game birds occur 
along the reservoir, containing representatives of the 
wide variety of habitat types in the area. 

Kapton 

Raplors using the area include wintering bald eagles, 
resident golden eagles, nesting ospreys, kestrels, 
hawks, and owls. 

Aquatic Furbearers 

Beaver, muskrats. mink, and raccoon are common 
along the reservoir, especially in backwater areas. 

2~O FINALEIS 

Wildlife Appendix 

River otter occur in the area, but their numbers are 
re latively low and their occurrence is sporadic. 
Beaver are abundant and are a present and a contin­
uing threat to many shoreline cottonwood groves 
used by perching bald eagles. 

Big Game 

Mule deer are the o nly big game animals that use 
the reservoir shoreline. Due to the abundance or 
orchards and residential and industrial use along the 
shoreline, improvement of deer populations along 
the reservoir is not encouraged. 

Endangered, Threatened, and Sensitive Species 

Wintering bald eagles are the only Federally-listed 
T&E species along the reservoir. Between 1975 and 
1992, the maximum number of bald eagles seen 
along the reservoir was 12. A common mid-winter 
bald eagle survey count is rour eagles. They usually 
arrive in the area in October, are most abundant in 
January and February, and leave by the rollowing 
April. Wintering bald eagles in eastern Washington 
are relatively transitory, moving about during the 
winter as local rood availability changes. Waterfowl 
are the main item in the diet of bald eagles winter­
ing in the area. Fish are not as available to winter­
ing bald eagles along the mid-Columbia River as 
they are in other eagle wintering areas. Shoreline 
cottonwoods and cliffs are the most used perch sites. 
No known communal night roosts occur along the 
reservoir. 

2.2.8.4 Wanapum Reservoir 

NOTE: Wei", Rocky Reach, Rock Islalld, Wallapum. 
and Priest Rapids au IIOII-Federai Projects where 
impacts are expected to be millimal. As a usult, the 
i,,[ann.atioll preseflled is less detailed. 

Wanapum Dam is located on the Columbia River at 
RM 415.5. The dam is licensed by FERC and 
owned and operated by the Public Utility District 
No.2 of G rant Co. The reservoir behind the dam 
extends for about 38 miles upstream to Rock Island 
Dam. Large portions of the reservoir are bordered 
by the Washington Department of Wildlife's Colock­
urn and Quincy Wildlife Management Areas. The 
Crescent Bar recreation area is located on the east 
shore of the reservoir. 
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Figure 2-8. Wanapum and Priest Rapids Reservoirs 

AnnuaJ precipitation averages less than 8.5 inches. 
AnnuaJ temperatures vary markedly. Summer 
temperatures can exceed lOO°F with average daily 
maximums of about 83°F. Wmter temperatures can 
drop below O°F, with average daily minimums of 
25°F. 

2.2.8.4.1 Physical Hobl1at 

Basalt cliffs reaching 400 feet are common. The 
downstream portion of the reservoir is broad with 
shallows near the shore. The middle portion is 
bordered by tall basalt cliffs on both shores with 
several small bays formed by the reservoir flooding 
creeks entering the river from the west. The up­
stream portion of the reservoir is narrow with sever­
al rock and gravel bar islands, and the cliffs give way 
to portions of more open shorelines. 
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Vegetation reflects the low level of precipitation in 
the area and the definitive shoreline edge of the 
reservoir. Intermittent strips of riparian vegetation 
occur along the margins of the reservoir and in 
backwater areas. Riparian grass/forb, riparian shrub, 
and coltonwood trees comprise the vegetation within 
this typically narrow zone. Shrub-steppe habitat 
comprised of sagebrush, rabbitbrush, and bluebunch 
wheatgrass is found along the upland portions of the 
shoreline. 

2.2.8.4.2 Wlldl~. 

Waterfowl 

In the mid-1970s, the reservoir was used as a 
wintering area for as many as lOO,OCIO ducks and 
geese, although that number is much lower now. 
Few ducks, mostly mallards, nest along the reservoir. 
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As many as 64 goose nests have been found along 
the reservoir. Geese nest on available shoreline 
islands and cliff ledges. Sunland Estates and the 
Crescent Bar recreation area and golf course provide 
grazing and brooding areas for geese. 

Upland Game Birds 

Ring-necked pheasants, California quail, chukar, 
and doves occur along the reservoir. A wide variety 
of non-game birds occur along the reservoir. 

Raptors 

Raplors using the area include wintering bald eagles, 
resident golden eagles, ospreys, kestrels, hawks, and 
owls. The area may also be used by prairie falcons. 

Aquatic Furbearers 

Beaver. muskrats. mink, and raccoon are common 
along the reservoir. River otters may occur along 
the reservoir but would be expected to be rare 
because of the absence of suitable tributaries. 
Beavers are relatively abundant along the reservoir, 
and are a present and continuing threat to the few 
shoreline trees along this reservoir, especially cotton­
woods. 

Big Game 

Mule deer and Rocky Mountain elk are big game 
animals that inhabit range adjacent to the reservoir, 
especia1ly the Colockum wildlife management area 
on the west shore. Quilomene Bar and West Bar are 
important elk and deer wintering areas along the 
west shore of the reservoir. 

Endangered, Threatened, and Sensitive Spedes 

Wmtering bald eagles are the only listed T&E 
species along the reservoir. Between 1975 and 1992. 
a maximum of 25 bald eagles were counted along the 
reservoir. They usually arrive in the area in Octo· 
ber, are most abundant in January and February, 
and leave by the following April. Wintering bald 
eagles in eastern Washington are relatively transito· 
ry, moving about during the winter as local food 
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availability changes. Waterfowl are the main item in 
the diet of bald eagles wintering in the area. Win· 
ter- killed big game and livestock probably also 
supplement the eagles' diet. Fish are not as avail­
able to wintering bald eagles along the mid-Colum­
bia River as they are in other eagle wintering areas. 
The tall basalt cliffs and shoreline cottonwoods are 
the most used perch sites. No known communal 
night roost used by bald eagles occur along the 
reservoir. 

2.2.8.5 Priest Rapids Reservoir 

NOTE: Wells. Rocky Read!, Rtxk /$Iand, Wanapum, 
alld Prie$t Rapids are lion -Federal Projects wllere 

impacts are txpecIed to be minimal. As a result, the 

ill/onrultioll presemed is less detailed. 

Priest Rapids Dam is located on the Columbia River 
at RM 397. The dam is licensed by FERC and 
owned and operated by the Public Utility District 
No.2 of Grant Co. The reservoir behind the dam 
extends for about 19 miles upstream to Wanapum 
Dam. The west shore of the downstream portion of 
the shoreline is bordered by the US Army, Yakima 
Firing Center. The east shore of the center portion 
of the reservoir is bordered by the Washington 
Department of Wildlife Priest Rapids Wildlife 
Recreation Area. 

The area is very dry with little arulUal precipitation. 
Annua1 temperatures vary markedly. Summer 
temperatures can exceed lOOOF with average daily 
maximums of about 83° F. Wmter temperatures can 
drop below 0° F, with average daily minimums of 25° 
F. The reservoir is subject to high winds, varying 
from zero to 80 m.p.h. in the fall with an average of 
five to 25 m.p.h. 

2.2.8.5.1 Physical Habl1a1 

The geology of the reach is typified by extensive 
basalt flows and extensive river terraces. Several 
gravel bar islands occur in the upstream portion of 
the reservoir and a large island (Cabin Island) lies 
just upstream of Priest Rapids Dam. 
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Vegetation reflects the low level of precipitation in 
the area and the defInitive shoreline edge of the 
reservoir. Intennittent strips of riparian vegetation 
occur intennittently along the margins of the reser· 
voir and in backwater area". Riparian grass/forb, 
riparian sh rub. and cottonwood trees comprise the 
vegetation within this typically narrow zone. 
Shrub-steppe habitat comprised of sagebrush, 
rabbitbrush. and bluebunch wheatgrass is found 
along the upland portions of the shoreline. 

2.2.8.5.2 Wlldllfo 

Waterfowl 

Ducks and geese use the reservoir as a wintering 
area. Duck nesting along the reservoir is relatively 
low. Mallard is the most common species of duck 
nesting along the reservoir. Recent goose nesting 
surveys have located about 165 nests annually along 
the reservoir. Most of these nests (about 125) were 
found on Cabin Island, just upstream of Priest 
Rapids Oam. Most of the remainder of the nests 
(about 25) were found on Railroad Bridge Island at 
RM 412.5. The Priest Rapids wildlife management 
area provides most of the grazing and brooding area 
for geese along the reservoir. 

Upland Game Birds 

Ring-necked pheasants, California quail, chukar, 
and doves occur along the reservoir. Habitat for 
pheasants and quail is restricted to the immediate 
shoreline and the Priest Rapids wildlife recreation 
area. A wide variety of non-game birds occur along 
the reservoir. 

Raptors 

Raptors using the area include wintering bald eagles, 
resident golden eagles, hawks, and owls. 

Aquatic Furbearers 

Beaver, muskrats, mink, and raccoon probably occur 
along the reservoir in relatively low numbers. 
Aquatic furbearer habitat is scarce along the reser· 
voir, except for the mouth of Crab Creek, which lies 
along the east shore of the reservoir. 
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Big Game 

Mule deer inhabit range adjacent to the reservoir, 
but occur in limited numbers. The shores of Priest 
Rapids Reservoir are not an important wintering 
area for deer. 

Endangered, Th~atentd, and Sensitive Species 

Bald eagles are the only Federally-listed T&E 
species along the reservoir. No bald eagles nest 
along the reservoir and relatively few bald eagles 
winter along the reservoir. A high munt of ten 
bald eagles was recorded during ten winters of 
surveys from 1975 to 1984. The eagles usually 
arrive in the area in October, are most abundant in 
January and February, and leave by the following 
April. Wintering bald eagles in eastern Washington 
are relatively transitory, moving about during the 
winter as local food availability changes. Most of 
the bald eagles that use Priest Rapids Reservoir 
probably move back and forth between the reservoir 
and the Hanford Reach, where food is more avail· 
able. Waterfowl are the main item in the diet of 
bald eagles wintering in the area. Winter-killed 
big game and livestock: probably also supplement 
the eagles' diet. Fish are not as available to winter­
ing bald eagles along Priest Rapids Reservoir as 
they are in other eagle wintering areas. Shoreline 
cottonwoods, and especially cottonwoods on Cabin 
Island, are the perch sites most used by bald eagles 
along this reservoir. No known communal night 
roost used by bald eagles occur along the reservoir. 
Low availability of shoreline perches and available 
prey items probably limit bald eagle numbers along 
this reservoir. 

2.2.9 Hanford Reach 

The unimpounded area of the Hanford Reach of 
the Columbia River has experienced less alteration 
than any other reach. Unlike other stretches of 
the river, peak flows associated with winter rains 
or spring run-off still influence upland, riparian, 
and riverine vegetation along the approximately 
50-mile reach. 
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Riverine habitat includes the sloughs, backwaters, 
shorelines, islands, and palustrine forests that are 
associated with the river floodplain and arc covered 
by water for the majority of the year. Artificial 
habitats include the ponds and ditches that drain 
irrigation water on the northern and eastern shores 
of the river. Riparian habitat includes the shore­
line-river interface where species that aTC tolerant 
of Ouctuating surface water elevations persist. 
Upland shrub-steppe habitat along the Hanford 
Reach is dominated by the sagebrush!cheatgrass! 
Sandberg's bluegrass vegetation community. Unique 
areas include bluff. dune, island, cultivated (non­
native). and spring stream habitats. 

Sands and silt loarns are the predominant soils on 
the Hanford site. Sands and loamy sands tend to 
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cover low elevation areas central to the site, while 
silt-loarns occur at higher elevations in the south, 
west., and north portions of the Hanford Site (NatJ. 
Park Servo 1992). 

2.2.9.1 Physical Habitat 

Barren Zone 

Under current operations, a barren zone is not 
present along the Hanfo rd Reach. 

Upland Zone 

Some of the last vestiges of sagebrush-steppe 
habitat occur along the Hanford Reach within the 
area surrounding the Hanford facilities. The area is 
botanically characterized as shrub-steppe, however, 
cheat grass is the dominant species occurring 
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throughout the eight major plant communities. The 
shrub-steppe habitat community is dominated by 
big sagebrush, antelope bitterbrush, grey rabbit­
brush, and spiny hopsage. Remnant natives include 
bluebunch wheatgrass, Sandberg's bluegrass, 
needle-and-thread grass, Indian ricegrass, and 
prairie junegrass (Rickard and Poole 1989). The 
distribution and dominance of endemic species have 
been altered by human activities, which has resulted 
in the predominance of alien species, especially 
cheatgrass and tumble mustard. Although current 
river operations along the Hanford Reach have 
minimal affects on upland vegetation, competition 
from exotic species has precluded the proliferation 
of native vegetation within the shrub-steppe habitat 
(Rickard and Poole 1989). 

Riparian Zone 

Riverine and riparian habitat provides nesting, 
foraging, thermal, and travel cover for many wildlife 
species (Books 1984). Riverine vegetation includes 
willow, mulberry, Siberian elm, sedge, reed canary­
grass, and bulbous bluegrass. 

Shoreline riparian communities are seasonally 
important for a variety of species. Wtllows trap food 
for waterfowl (i.e., Canada geese) and shorebirds 
(i.e., killdeer, spotted sandpiper) and provide nest­
ing habitat for passerines (i.e., mourning doves). 
Terrestrial and aquatic insects are abundant in 
emergent grasses and provide forage for fish, water­
fowl, and shorebirds. Beaver and mule deer, and 
rely on shoreline habitat for foraging. 

Emergent Wetland Zone 

Emergent vegetation occurs within the riverine area 
(e.g., that area below mean high water) of the 
Hanford Reach that also includes riffles, gravel bars, 
oxbow ponds, backwater sloughs and the cobble 
shorelines that typified the Columbia River prior to 
inundation by dam development. These and emer­
gent habitats that occur infrequently along the 
Hanford Reach, have acquired ecological signifi­
cance due to the net loss of wetland habitat else­
where within the region. The majority of emergent 
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species include reed canarygrass, common witch­
grass, and large barnyard grass. 

The release of water used in industrial processes at 
the Hanford facilities created several artificial ponds 
that did not exist prior to industrial development. 
The ponds are ephemeral but have contributed to 
the establishment of cattail, reed canarygrass, willow, 
cottonwood, and Russian olive. 

Submerged Aquatic Plant Bed Zone 

The Columbia River and artificial ponds and ditches 
created as a result of Department of Energy facility 
operation comprise the aquatic habitat of the Han­
ford Reach. Diatoms represent 90 percent of the 
algae in the Hanford Reach. Species composition of 
plankton that persists within the reach is influenced 
by communities in upstream reservoirs (e.g., Priest 
Rapids). Although populations are largely transient, 
the peak concentration of phytoplankton develops in 
April and May (Cushing 1967). 

Because currents within the main channel are gener­
ally strong, macrophytes that include Lemna, Pota­
mogeton, Elodea, and Myriophyllum are generally 
limited. Rushes and sedges occur along the shore­
lines of several sloughs along the Reach at White 
Bluffs, below the 100-H area, downstream of 
100-F, and the Hanford Slough (Cushing 1990). 

Island Habitat 

Approximately 18 islands, accounting for 39.9 miles 
of island shoreline (USACE 1976), occur within the 
main channel of the Hanford Reach. These islands 
range in size from one to five miles in length and 
afford a ratio of island shoreline to rivermiles of 0.77 
to 1.0. Islands provide resting, nesting, and escape 
habitat for waterfowl, shorebirds, and small mam­
mals. Shoreline riparian vegetation that character­
izes the islands includes willow (Salix spp.), poplar, 
Russian olive, and mulberry. Species occurring 
within the island interior include buckwheat, lupine, 
mugwort, thickspike wheatgrass, giant wildrye, 
yarrow, and cheatgrass (Warren 1980). During 1993, 
purple loosestrife (Lythrnm salicaria), a noxious 
plant species, was removed from the east side of 
Island 18 (USFWS, pers. comm.) 
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Fish Productivity Zone 

Anadromous fish common within the Hanford 
Reach include chinook, coho, and sockeye salmon, 
and steelhead trout. Currently, approximately 2.5 
million salmon and steelhead return to the Columbia 
River to spawn and rear, and include individuals of 
both species that spawn in the Hanford Reach. 
Activity of spring and summer chinook, coho, and 
sockeye salmon is limited to up- and downstream 
migration within the reach. 

Approximately 60 percent of the fall chinook salmon 
passing the McNary Dam return to spawn in the 
Hanford Reach. The primary spawning areas in­
clude Vernita Bar, Locke Island, and White Bluffs. 
Although measures of steelhead spawning have not 
been recorded for the reach, the area is used for 
spawning and holding by adult fish. 

Resident fish in the Hanford Reach include white 
sturgeon, mountain whitefish, and smallmouth bass 
which comprise a majority of the existing sport 
fishery. White sturgeon, which occur in isolated 
assemblages, spawn within vestigial habitat of the 
Hanford Reach. Smallmouth bass were introduced 
into the Yakima River and subsequently spread to 
the Columbia. Smallmouth bass contribute the sport 
fishery within the Hanford Reach. Mountain white­
fish occur throughout the reach during the entire 
year and likely are afforded spawning habitat 
throughout the entire length of the Reach. 

Mountain sucker, sandroller, paiute sculpin, and 
reticulate sculpin are state Species of Special Con­
cern that also occur within the reach. 

Benthic Invertebrate Productivity Zone 

Benthic invertebrate productivity along Hanford 
Reach should not be affected significantly for any of 
the alternatives. 

Unique Habitat 

Bluffs. The White Bluffs on the north river bank and 
Umtanum Ridge on the south bank below Priest 
Rapids Dam provide nesting habitat for prairie 
falcons, cliff swallows, bank swallows, and rough-
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winged swallows. Canada geese also use the bluffs 
for nesting. 

Dunes. The terrain of the Hanford Dunes rises and 
falls between 10 and 16 feet above ground, creating 
sandy habitats 2.5 to several hundred acres in size 
(Department of Army 1990). The dunes are vege­
tated by bitterbrush, scurfpea and thickspike wheat­
grass. This community is ecologically important 
because of its unique vegetation which stabilizes the 
rivershore. 

Orchards/Groves. Prior to 1943, the Hanford town 
site was inhabited by settlers who planted now 
remnant groves of black locust, Lombardy poplar, 
white poplar, Siberian elm, and white mulberry. 
Because many of these non-native specie are 
aggressive colonizers, they have become established 
within the riparian zone along the river and main­
tain a non-native vegetative component on the site. 
These trees that occur along the shoreline provide 
nesting habitat for great blue herons and roosting 
habitat for bald eagles. 

Spring Streams. Rattlesnake and Snively springs are 
highly diverse biologic communities (Cushing and 
Wolf 1984). Watercress, which persists until flash 
floods decimate populations in the winter and early 
spring, is abundant. Other vegetation includes 
bulrush, spike rush, and cattail. These springs pro­
vide water for terrestrial vertebrates within the arid 
portion of the Hanford site (Cushing 1990). 

Human Effects 

The Hanford Reach, has received relatively minor 
disturbance since the 1940's when the Department 
of Energy acquired lands for the location of its 
facilities. 1bday only 6 percent of the landbase is 
used for Department of Energy operation facilities 
(Cushing 1990). Included in this area is 11 km2 

adjacent to the south shore of the Hanford Reach 
that accommodates the retired production reactors 
and the N reactor. The reach receives minimal 
disturbance from facility operation. 

In 1977 the entire Hanford site was designated as a 
National Environmental Research Park (Cushing 
1990). This is of significance in an region where the 
predominant adjoining land use is irrigated agricul-
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ture, where tillage and grazing has converted a 
majority of former sagebrush-steppe to cultivated 
fields or pasture. 

2.2.9.2 Wildlife 

The Hanford Reach was ranked as the second most 
important area for fish and wildlife in the state, 
identifying the area as a regionally significant re­
source (USFWS 1992). 

Waterfowl 

Wintering waterfowl represent a primary resource of 
the Hanford Reach. Currently, 23 species use the 
reach for resting and feeding, although overall use 
has declined throughout the recent past (Fitzner 
1991). Declines could be attributed to changes in 
management of downstream areas or changes in 
crop production in fields adjoining the reach. These 
factors, or intermittent occurrence of suitable forag­
ing habitat (e.g., sloughs and backwater areas) may 
be responsible for the uneven distribution of water­
fowl throughout the reach. 

The Hanford Reach is off-limits to waterfowl 
hunting, from the powerline crossing upstream to 
the Vernita Bridge. This designation affords a 
refuge that accommodates resting and feeding 
activity of waterfowl. The primary nesting species 
along the reach are the mallard and Canada goose. 
However, gadwall, teal, and common merganser also 
take advantage of nesting habitat afforded along the 
river shorelines. 

The Hanford Reach is a primary production site for 
Canada geese. Historic declines in nest numbers 
reflect the steady decrease in nest site availability. 
During 1980, 90 percent of goose nests were located 
on ten islands (Deward 1981). Site suitability for 
nest location is based on habitat as well as potential 
for nest success or failure. Previously, coyotes have 
been implicated in reducing nest success of Canada 
geese by predation on eggs and nestlings. 
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Colonial Nesting and Shorebirds 

Colonial nesting species, including Forster's tern, 
California gull, ring-billed gull, and great blue 
heron, have established significant breeding popula­
tions within the Hanford Reach. Black-crowned 
night herons, and white pelicans, a state endangered 
species, are a desired species for management by 
the WDFW. During 1993, a night heron colony 
became established and was productive on Island 18 
within the reach (USFWS, pers. comm.). Although 
white pelican numbers are increasing along the 
reach, currently no nesting has been recorded. The 
long-term management objective is to establish 
pelican nesting habitat along the reach. During 
1993, spotted sandpipers nested on Island 14 within 
the reach. 

Nongame Birds 

Songbirds occur along the Hanford Reach, and nest 
within willow, cottonwood, and mulberry trees and 
shrubs along the shoreline. Common species include 
the western kingbird, horned lark, cliff swallow, barn 
swallow, black-billed magpie, common raven, 
American robin, European starling, yellow-rumped 
warbler, white crowned sparrow, dark-eyed junco, 
western meadowlark, red -winged blackbird, house 
finch, and house sparrow (WHC 1992). 

Upland Game Birds 

While several species are present in the area, includ­
ing California quail and sharp-tailed grouse, none 
are expected to be effected by any of the alternatives. 

Raptors 

Raptor species occurring along the Hanford Reach 
are identified within designations for threatened, 
endangered, or sensitive (TES) species; or as species 
of special concern and -are discussed below within 
the context of TES species. 

Aquatic Furbearers 

Furbearers occurring within backwater sloughs along 
the Hanford Reach include beaver, muskrat, and 
mink. Beaver distribution is generally limited by 
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fluctuations in water level, that affects forage supply 
and individuals susceptibility to predation. 

Terrestrial Furbearers 

Raccoons, skunks, long-tailed weasels, short-tailed 
weasels, and bobcat occur in the area. 

Big Game 

Mule deer, the most common big game species in 
the area, use the Hanford Reach to forage, rest, and 
fawn (Natl. Park Servo 1992), relying primarily on 
riparian habitat and islands for fawning (Thbor et al. 
1980). Fawn mortality has been attributed to coyote 
predation (Steiger et al. 1980) that limits overall 
population production. Occasionally, white-tailed 
deer are observed within the reach (Fickeisen 1980). 
The Hanford Site serves as a refuge for big game. 
Deer cannot be hunted on the site, and hunting is 
only permitted on the Wahluke State Wildlife Recre­
ation Area in Franklin County. 

Elk were first observed on the Hanford Site in 1972. 
The origin of the herd is suspected to be in the 
Cascade Mountains from where elk migrated to the 
Rattlesnake Hills. Recent surveys (1992) indicate 
that the population is increasing, and that approxi­
mately 170 Rocky Mountain elk are established on 
the Arid Lands Ecology Reserve (B. Tiller, Pers. 
comm.). Elk cannot be hunted on the site, and 
hunting is only permitted on the Wahluke State 
Wildlife Recreation Area or private lands adjoining 
the ALE. 

Predatory Species 

Coyotes are the most common predator occurring 
along the Hanford Reach. Primary prey of coyotes 
include small mammals, mule deer fawns, and gos­
lings. Coyotes have been implicated in reducing nest 
success of waterfowl and contributing to mortality of 
deer fawns within the reach. 

Amphibians and Reptiles 

Reptiles and amphibians are distributed between 
characteristically very dry or moist sites on the 
Hanford Site. The Great Basin spadefoot toad, 
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western painted turtles, and western terrestrial 
garter snakes are distributed near water. Pacific 
rattlesnakes, gopher snakes, short-horned lizards 
side-blocked lizards, and western skinks occur on 
drier sites. 

The side - blotched lizard is the most abundant 
reptile that occurs on the Hanford Reach. Short­
horned and sagebrush lizards are also common. The 
gopher snake, western yellow-bellied racer, and the 
Pacific rattlesnake are the most common snakes on 
the Hanford Site. In shallow water areas, tree frog 
and spotted frog occur in association with areas of 
aquatic vegetation. In more sparsely vegetated 
areas, long-toed salamanders would be expected to 
occur. 

Endangered, Threatened, and Sensitive Species 

Because of the protection afforded to vegetation and 
wildlife by the designation of the Hanford site as a 
NERP and the restrictions on hunting on site, 
unique biological resources are able to persist. A 
listing of Federal endangered, threatened, sensitive, 
and candidate species follows. 

Plants 

Howelia aquatilis Federal threatened 

Golden Indian paintbrush proposed 
threatened 

Birds 

Bald eagle Federal threatened 

Federal 
Western burrowing owl candidate-2; 

state candidate 

Little willow flycatcher Federal 
candidate-2 

Olive-sided flycatcher state candidate 

Mammals 

Long eared myotis Federal 
candidate-2 

Fringed myotis Federal 
candidate-2 
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Federal 
Long-legged myotis candidate-2; 

state candidate 

Federal 
Washington ground squirrel candidate-2; 

state candidate 

Federal 
Yuma myotis candidate - 2; 

state candidate 

Pale Townsend's big-eared state candidate bat 

Small footed myotis state candidate 

Amphibians and /kptiles 

Tailed frog Federal 
candidate-2 

Federal 
Northern sagebrush lizard candidate-2; 

state candidate 

Spotted frog Federal 
candidate -1 

Fish 

Green sturgeon Federal 
candidate-2 

Federal 
River lamprey candidate-2; 

state candidate 

Westslope cutthroat trout state candidate 

Bull trout Federal 
candidate-1 

Federal 
Pacific lamprey candidate - 2; 

state candidate 

A discussion of state sensitive species and species of 
special concern that occur on the Hanford Site are 
presented below. These species occur or have been 
recorded for the Hanford Site and are regarded as 
unique resources. 

Fish. Washington State Species of Special Concern, 
that occur in the Hanford Reach include mountain 
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sucker, sandroller, paiute sculpin, and reticulate 
sculpin. 

Although its distribution is limited, the sandroller is 
endemic to the Columbia River system and has been 
found within the Hanford Reach (Dauble 1991). 

Birds. The Hanford Reach provides habitat for bald 
eagles which are classified as a Federal threatened 
species. A wintering population of approximately 50 
birds occurs along the Hanford Reach from the 
Umatilla National Wildlife Refuge to the Vernita 
Bridge. Bald eagles that occur along the Hanford 
Reach are reliant on waterfowl and spawned -out 
salmon carcasses for forage, and on groves of trees 
for roosting. Bald eagles generally initiate nesting 
along the Hanford Reach in April, but in the past 
have abandoned their nest sites. Currently, no 
nesting is reported for the reach. 

The occurrence of peregrine falcons has not been 
reported for the Hanford Reach since 1987. The 
Aleutian Canada goose, sandhill crane, and black 
tern are reported for the Hanford Site. However, 
activity is limited to resting or foraging during 
migration and does not include nesting (WDFw, 
Pers. comm.). 

In addition to bald eagles and ferruginous hawks, 
presence or absence of Swainson's hawk, long-billed 
curlew, western sage grouse, white pelican, logger­
head shrike, and great blue heron is recorded regu­
larly for the Hanford Reach. 

Swainson's hawks nest in trees along the Hanford 
Reach. Approximately 28 pairs nest within the area 
of the Saddle Mountain National Wildlife Refuge 
and the Wahluke Wildlife Recreation Area (Radke 
and Fitzner 1991). 

The ferruginous hawk is presently listed as a state 
threatened species and is a candidate for Federal 
listing as threatened or endangered. Ferruginous 
hawks have declined in the recent past due to a 
reduced prey base and increased human disturbance 
in former nesting habitat. Approximately, one­
sixth of the ferruginous hawks in the state of Wash­
ington occur along the Hanford Reach. Currently, 
there are 12 active nests on the site that occur in 
association with high voltage transmission towers. 
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The long billed curlew nests in isolated areas 
throughout the Hanford Site, Wahluke Slope, and on 
the Saddle Mountain National Wildlife Refuge. 
Approximately 300 birds occur throughout these 
areas (Allen 1980). The preferred habitat of long­
billed curlews is grass covered uplands or islands that 
provide nesting, foraging, and loafing habitat for 
curlew. This species has been down-listed to a 
category three species, and is no longer being con­
sidered for listing as a threatened or endangered 
species. 

Although white pelicans do not nest on the Hanford 
Site, breeding habitat is present along the reach. 
Future resource management objectives include 
establishing a breeding colony on the Hanford site. 

Loggerhead shrikes, which are considered a candi­
date species for Federal and state listing rely on 
shrub-steppe habitat for nesting and foraging. The 
species tend to roost and nest in dense sagebrush 
and the Hanford Reach affords high quality habitat 
for shrike (Dobler 1992). 

Mammals. The pygmy rabbit is a state threatened 
species and is a Federal candidate species. The 
species is endemic to the western states, and its 
historic range includes an isolated portion of the 
Columbia Plateau. Pygmy rabbits requires dense 
(50 percent cover) sagebrush and rabbitbrush 
(USFWS 1979). 

Invertebrates. One aquatic mollusc that occurs in the 
Hanford Reach is a Federal candidate species. 
Reproductive populations of the Columbia pebbles­
nail occur throughout the reach and serve as food 
for goldeneye and mountain whitefish. 

Amphibians and Reptiles. The spotted frog occurs 
in shallow waters of ponds and wet meadows or 
streams. The species occurs commonly with bull 
frogs, which are likely predators of this native spe­
cies. Although reported for the site, individual 
observations or known locations have not been 
documented. 

Plants. The persistantsepal yellowcress is a Federal 
candidate species and is considered endangered by 
the state. Persistentsepal yellowcress occurs along 
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unimpounded stretches of the Columbia River from 
Vernita Bridge to RM 345 and below the Bonneville 
Dam near Beacon Rock State Park. 

Columbia milkvetch is a Federal candidate species 
and is considered threatened by the state (WNHP 
1990). Milkvetch occurs in an area near Wanapum 
Darn south to Vernita Bridge. The species occurs in 
the west (south) side of the Columbia. 

Hoover's desert parsley is a Federal candidate 
species and is listed as threatened by the state of 
Washington. Its distribution is limited to basalt 
outcrops of Umtanum Ridge near Priest Rapids. 

State sensitive species that occur along the Hanford 
Reach include dense sedge, shining flatsedge, bristly 
cryptantha, gray cryptantha, Piper's daisy, dwarf 
desert primrose, southern mudwort, and false pim­
pernel (WNHP 1990). 

2.2.10 Brownlee Reservoir 

Short-term OperatiOnal Limits 

Lake Elevation 

Freeboard 2,090 ft 

Maximum pool 2,080 ft 

Normal full pool 2,077 ft 

Minimum pool 1,976 ft 

Discharge 

Minimum No limits 

Tailwater No limits 

Brownlee Reservoir is anon-Federal hydroelectric 
facility located near Weiser, Idaho on the Snake 
River (RM 247). The dam is one of three hydro­
electric facilities often referred to as the Hells 
Canyon Complex. The other two dams making up 
the 'Complex' include Oxbow (RM 273) and Hells 
Canyon (RM 247) dams. 

Brownlee Reservoir, completed in 1958, is owned 
and operated by Idaho Power Company. The prima­
ry purpose of the dam is power generation. Howev­
er, flood control and recreation are other important 
project functions. 
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Figure 2-10. Brown", Oxbow, and Hells Canyon Dam Reservoirs 

Full pool elevation at Brownlee is 2,077 ms!. Howev­
er, some FERC license requirements such as down­
stream flow releases, power generation, ramping, and 
flood control constraints may require the reservoir be 
drawn down during certain times of the year. For 
example, the FERC license requires Idaho Power to 
draw the reservoir down to 2,034 by March J of each 
year (subjected to forecast run-offs). 

This area is typically hot and dry in the summer, 
with mild winters. Wmter conditions tend to be 
milder than those of adjacent uplands. Precipitation 
falls most heavily in the late fall-winter and spring 
periods (Asherin and Claar, 1976). 

1995 

2.2.1 0.1 Physical Habitat 

Barren Zont 

As is common in othe r reservoirs in mountainous ter­
rain. numerous landslides are scattered around the pe­
rimeter of Brownlee Reservoir and several extend into 
the reservoir. Unstable slopes are possible candidates 
for rapid drawdown slope failures. Some of the more 
recent landslides may have resulted from rapid lower­
ing of water levels. Such failures generally occu r in sat­
urated material which is not free-draining. 

Because Brownlee is used for storage, barren soil 
along shorelines is exposed when the reservoir is 
drawn down. At reservoir level 2,067 ft , mud flats 
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begin to occur. At 2,064 ft. stumps and snags begin 
to appear. (CH2M Hill, 1984). 

Upland and Riparian Zones 

Brownlee Reservoir is enclosed by rolling grass - cov­
ered hills, giving a smooth textured appearance with 
scattered pockets of riparian vegetation. From the 
dam to the upper end of the reservoir, the predomi­
nant vegetation type is big sagebrushJbluebunch 
wheatg.rass. Big sagebrush dominates the shrub 
layer, with small areas of Douglas hackberry and 
antelope bitterhrush scattered about the main body 
of tbe reservoir. Antelope bitterhrush is usually 
found around steep, rocky slopes. Bluebunch wheat­
grass is the dominant understory. Cheatgrass, an 
annual invader, has replaced the wheatgrass in 
overgrazed areas. This vegetation type covers the 
majority of the shoreline in this segment of the 
reservoir (Ashenn and Claar, 1976). 

At the upper end of the reservoir, shrublwillow type 
vegetation occurs between the high and low water 
lines, and is flooded annua1ly. This vegetation type 
consist of severa1 species of willow which may in­
clude peachloaf willow, coyote willow, and red 
willow. The understory composition varies from 
dense grasses, mainly cheatgrass, to sparse forbs. A 
limited distribution of cattail and cottonwood ve­
getation types occurs around shallow bays in the 
upper reservoir. 

Vegetation in the many small side canyons along the 
reservoir varies considerably from one to another, 
depending on the slope and the amount of time 
water is present. Narrow, steep canyons, usually 
have a dense tree and shrub association with a 
poorly developed herbaceous layer. Wider, gentle 
canyons have an equal mix of trees, shrubs, and 
herbaceous cover. 

Many tributaries of the reservoir have vegetation 
associations that cannot be typed, as no one species 
is dominant. Several different tree species may 
occur, including white alder, black cottonwood, box 
elder. and water birch as well as the many exotics of 
apple, plum, apricot, walnut, and grape. A well-de­
veloped shrub layer is common, with the herbaceous 
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layer usually comprised of grass species 
(McKern, 1976). 

Is land Habitat 

Creeping wildrye is the dominant vegetative species 
on the 405 acres of islands at the upper end of the 
reservoir. Barren soils or shrublwillow type vegeta­
tion may be found between the high and low water 
tones (CH2M HILL, 1984). Upper reservoir islands 
may become part of the main shoreline through 
land-bridging if the reservoir is drawn down too far. 
This could have major impacts for island nesters 
such as Canada geese. 

Emergenl/Submergent Vegetation Zone 

Brownlee Reservoir is known to have significant 
water quality problems, particularly in the summer 
months. High water temperatures and high nutrient 
input (from upstream irrigation returns and sewage 
sources) cause algal blooms and encourage the 
growth of emergents (112 acres) and submerged 
rooted plants (38 acres) along the shoreline and in 
bays created by tributary inflows. Decomposition of 
this o rganic matter contributes to nutrient cycling 
and oxygen depletion (Goodnight, 1971). 

Fish Productivity Zone 

Following the completion of the three dam complex 
(Hells Canyon, Oxbow, and Brownlee) and the 
elimination of attempts to pass migrating salmon 
through the system, two general types of fisheries 
were developed: wann-water and cold-water 
fisheries. These reservoirs favor the growth of 
wann-water fISh species, but support cold-water 
fISh as well. Smallmouth bass and channel catfish 
seem to dominate the warm-water fishery, while 
rainbow trout dominate the cold water fishery. 

Benthic. Invertebrate Productivity Zone 

References on this topic were not found. Prelimi­
nary indications show the proposed strategies are 
unlikely to change the existing benthic environment. 

Human Effects 

Except for a few small communities, residences are 
widely scattered. According to a Baker County 
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survey, there are 34 summer residences along the 
reservoir from Huntington downstream to the dam 
on the Oregon side. At the upper end of the reser­
voir is the City of Weiser, Idaho. Recreation use is 
probably the greatest human effect on this area. 
Brownlee has the greatest number (5) of developed 
recreation sites of the three dam complex. The 
developed sites are located on the upper and lower 
end of the reservoir. The middle segment is accessi­
ble only on the Oregon side via an undeveloped dirt 
road (CH2M Hill, 1984). 

2.2.10.2 Wildlife 

Waterfowl 

Asherin and Claar (1976) reported that at least 30 
species of waterfowl use the Snake River between 
Asotin, WA and Weiser, ID during some time of the 
year. Of these, six species are known or suspected 
to be nesting in the area. These include Canada 
goose, mallard, pintail, American wigeon, green­
winged teal, and common merganser. They also 
reported finding 191 Canada goose nests located on 
islands in the Brownlee pool during 1975. Aerial 
surveys of the Snake River from Walter's Ferry to 
Farewell Bend documented an increase from 289 
nests in 1973 to 900 in 1981. This area includes the 
upper end of Brownlee pool where major nesting 
islands are located. These islands make up 20 to 25 
percent of the total goose nesting of this stretch of 
the upper Snake River. 

Colonial Nesting and Shorebirds 

The most common colonial nesting/shorebirds found 
in the project area are the great blue heron, killdeer, 
spotted sandpiper, American avocet, and ring billed 
and California Gulls. No breeding colonies of gulls 
or terns were found in the area when Asherin and 
Claar completed their survey in 1975. However, ring 
biIIed, California, and herring gulls, and Caspian, 
common, and Forster's terns were sighted in the 
project area during the nesting season. 

Nongame Birds 

Approximately 76 species of passerines are found in 
and around the project. Some of the more common 
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species include red-winged blackbird, house finch, 
American goldfinch, and song sparrow. Species of 
the goatsucker, swift, hummingbird, kingfisher, and 
woodpecker families are also found around the 
project. Many of these species are totally dependent 
on riparian vegetation for food, cover, and nesting. 
Others, such as the kingbirds, use riparian areas 
along with surrounding habitat types as well. 

Upland Game Birds 

Upland game birds occupying the reservoir area 
include chukar, California quail, ring-necked 
pheasant, gray partridge, ruffed grouse, and mourn­
ing dove. Of these, chukar and mourning dove are 
the most widely distributed. Chukars use a variety 
of habitats on a daily and seasonal basis, seeking out 
shady loafing areas during the hottest parts of the 
summer and depending on tree/shrub riparian 
habitats in the fall where water is available. Mourn­
ing doves are common during all seasons but winter. 
They occupy all brush/shrub/tree habitats as well as 
agricultural fields. 

Raptors 

McKern (1976) noted that Sharp-shinned and Coo­
per's hawks are commonly found in riparian zones 
where the small birds they prey on are plentiful. 
Red-tailed, Swainson's, rough-legged, and ferrugi­
nous hawks, while using riparian zones for roosting 
and perching, generally scour upland fields, meadows, 
and brush fields for rodents. The marsh hawk uses 
riparian marshes and meadows as well as uplands in 
foraging. Osprey and bald eagles, dependent on the 
reservoir for fish, perch and roost in riparian trees, 
and coniferous forest at higher elevations. 

Prairie falcons use cliff ledges for nesting, and like 
the golden eagle and peregrine falcon, seek food 
along ridges and slopes above the river. The Ameri­
can kestrel, a tree cavity nester, is more dependent 
on the riparian zone than the larger cliff nesters. 

The following excerpt from McKern (1976) describes 
the occurrence and habitats of owls found around 
the reservoir. "Barn, screech, great-horned, long­
eared, short-eared, and saw-whet owls relied 
heavily on riparian trees and shrubs for perching and 
roosting. Screech and long-eared owls nest in trees 
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or tree cavities, while barn and great-horned owls 
often nest in cliff cavities. Short-eared owls are 
ground nesters. Burrowing owls were observed 
primarily in upland types. Pygmy owls were seen 
only where coniferous forest extended down to 
Brownlee Reservoir." 

Aquatic Furbearers 

Aquatic furbearers found in the area include the 
river otter, mink, and muskrat. Most mink and 
muskrat activity has been noted in the upper Brown­
lee pool. River otter sightings have been noted in 
the lower end of the reservoir near the dam. 

Terrestrial Furbearers 

Five terrestrial furbearers were found in the Brown­
lee Project study area. They include the coyote, 
striped skunk, raccoon, red fox, and badger. The 
coyote, striped skunk, and raccoon are the most 
widely distributed of the terrestrial furbearers, 
ranging over many distinct vegetation types. Badger 
and red fox were observed only on the upper end of 
the reservoir. Badger were found in areas where 
sagebrush was in close association with riparian 
habitat and red fox were observed around intensive 
agricultural activities. 

Big Game 

Mule deer are by far the most numerous of the big 
game species, followed in numbers by elk and 
white-tailed deer. Mule deer and elk tend to use 
the lower, open elevations of the project in winter 
and higher elevations the rest of the year. White­
tailed deer, whose numbers are much smaller, tend 
to stay near permanent cover such as that provided 
by riparian vegetation along tributary streams rather 
than elevation. 

Grover (1983) reported deer and elk numbers had 
been increasing in game management units for about 
the last 15 years. This was especially true of elk 
which, in Oregon at least, were increasing at the 
expense of mule deer due to competition for forage. 
In 1993 Oregon Department of Fish and Wildlife 
reported deer numbers were on the decline. Preda-
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tion is felt to be the suspected cause of this decline 
(pers. comm. Jack Melland, 1993). 

Black bear occur throughout the area and cougar 
have been reported to use the lower end of the 
reservoir. They are probably present along the 
reservoir in the highest numbers during the winter, 
when deer move to the lower elevations. They have 
also been reported using Douglas hackberry and 
riparian vegetation along tributary streams. 

Amphibians and Reptiles 

A literature search for amphibians and reptile 
information was incomplete for this river segment. 
However, the western toad (Bufo boreas) is a spe­
cies that is believed to occur in this area. Docu­
mented breeding sites contain warm shallow edges of 
lakes. Toads appear to be declining in North Ameri­
ca, especially in the west. Very little is known of life 
histories, habitat requirements or presence/absence. 
Another amphibian, the spotted frog (Rana pretio­
sa) is also suspected to occur. They are associated 
with warm, shallow water, the same habitats that are 
preferred by the introduced bullfrog which is com­
monly thought of as being an efficient predator of 
the native spotted frog. Very little field data are 
available for this species. Preliminary analysis 
indicates that the proposed strategies should not 
change their existing habitat. 

Endangered, Threatened, and Sensitive Species 

The bald eagle and the peregrine falcon are the only 
threatened or endangered species expected to occur 
on the Brownlee Project. The endangered peregrine 
falcon formerly nested in Hells Canyon and has been 
sighted in the Hells Canyon Dam area, where suit­
able nesting cliffs exist. However, no nesting is 
known to occur in the canyon at present. Efforts to 
augment the peregrine population through captive 
propagation continue. 

Bald eagles are listed as endangered in Idaho and 
threatened in Washington and Oregon. The 
Brownlee/OxbowlHells Canyon Complex is an 
important wintering area for bald and golden 
eagles. Asherin and Claar (1976) found that win­
tering bald eagle use peaks in February. Isaacs 
(1991) reported 52 eagles counted in Oregon along 
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Brownlee during the 1991 Midwinter Bald Eagle 
Survey. Bald eagles usually leave the area by late 
April. 

Thble 2-1 on page 2-56 below was produced by the 
USFWS and provides additional ESA information 
for the Brownlee Reservoir area. 

2.2.11 Oxbow and Hells Canyon Dam 
Reservoirs 

Short-term Operational Limits 

Oxbow Dam and Lake 

Lake Elevation 

Normal full pool 

Minimum pool 

1,805 ft 

1,795 ft 

Active capacity 11,000 AF 

Discharge 

Minimum No limit 

Tailwater No limit 

Hells Canyon Dam and Lake 

Lake Elevation 

Freeboard 1,695 ft 

Maximum 1,693 ft 

Normal full pool 1,688 ft 

Minimum pool 1,678 ft 

Discharge 

Minimum 5,000 cfs 

Thilwater 3 

Oxbow and Hells Canyon Reservoirs are hydroelec­
tric facilities located along the Snake River near 
Halfway, Oregon. The dams are part of three 
hydroelectric facilities often referred to as the Hells 
Canyon Complex. The other dam making up the 
Complex is Brownlee. 

Oxbow and Hells Canyon dams, completed in 1961 
and 1964 respectively, are owned and operated by 
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Idaho Power Company. The primary purpose of 
the dams is power generation. However, flood 
control and recreation are other project functions. 
Other uses of the projects and surrounding area 
include water budget releases to assist in anadro­
mous fish runs, livestock and wildlife forage produc­
tion, ranching, farming, and some dispersed resi­
dential development (Asherin and Claar, 1976). 

Oxbow is located at Snake River RM 271, approxi­
mately 12 miles downstream of Brownlee and 22 
miles northeast of Halfway, Oregon. The storage 
created by Oxbow Dam, which extends to the 
tailwater of Brownlee, is quite limited. As such, the 
generation at Oxbow is determined by current or 
expected generation levels at Brownlee. Hells 
Canyon Dam is located downstream of Oxbow 
(about 24 miles) at Snake River RM 247.6. It too 
has very limited storage, so the power plant is 
operated in conjunction with the other two plants. 
Brownlee serves as the principal storage system, 
while Oxbow and Hells Canyon function with 
shorter retention periods. 

This area is typically hot and dry in the summer with 
mild winters. Wmter conditions tend to be milder 
than those of adjacent uplands. Precipitation falls 
most heavily in the late fall-winter and spring 
periods (Asherin and Claar, 1976). 

2.2.11.1 Physical Habitat 

Barren Zone 

Ten percent of the shoreline of Oxbow and over 40 
percent of Hells Canyon Reservoir is roadfill mate­
rial due to the close proximity of the road that runs 
the entire length of these two reservoirs. Hells 
Canyon and Oxbow undergo very little fluctuation. 
They are narrower, which probably reduces the 
amount of waves created by wind, and they have 
rocky shorelines. Shoreline erosion in these two 
reservoirs is negligible when compared to Brownlee 
Reservoir (Asherin and Claar, 1976). 
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Table 2-1. Federally Listed and Proposed Endangered and Threatened Species and Candi­
date Species: Snake River from Brownlee Dam to the Oregon/Washington Border 
(1-7 -93-SP-383) 

LISTED SPECIES 

Birds 

Peregrine falcon Falco peregrinus D LE 
Bald eagle Haliaetus leucocephalus D LT 

Fish 

Chinook salmon Oncorhynchus tshawytscha D LT 
Spring/summer/fall runs in the Snake River. (Petitioned June 7, 1990; proposed June 27, 1991 
in SGFR 29542-29544; listed April 22, 1991 in 57 FR 14G53) 

Snake River sockeye salmon Oncorhynchus nerka D LE 
Salmon River 1hbutary to the Snake River, Idaho. (Petitioned Aprinl 2, 1990; proposed 
April 5, 1991 in 56 FR 14055; listed November 20, 1991 in 56 FR 5b619) 

Plants 

MacFarlanes' four o'clock Mirabilis macfarlanoi D LE 

PROPOSED SPECIES 

None 

CANDIDATE SPECIES 

Mammals 
North American lynx Felis lynx canadensis S C2 
California wolverine Gulo gulo luteus S C2 
Pacific fisher Martes pennanti pacifica S C2 
Pacific western big-eared bat Plecotus townsendii townsendii D C2 
Long-eared myotis (bat) Myotis evotis S C2 
Long-legged myotis (bat) Myotis volans S C2 
Yuma myotis (bat) Myotis yumanensis S C2 
Pale Townsend's big-eared bat Plecotus townsendii townsendii S C2 
Washington ground squirrel Spermophilus washingtoni D C2 

Birds 
Northern goshawk Accipiter gontilia S C2 
Ferruginous hawk Suteo regalis S C2 
Western burrowing owl Athene cunicularia hypugea D C2 

Plants 
Hazel's prickly-phlox Leptodactylon pungens ssp hazelwe C2 

Amphibians and Reptiks 

Thiled frog Ascaphus truel S C2 
Spotted frog Rana pretiosa S C1 

Fish 

Bull trout Salvelinus confluentus S C1 

E - Endangered S - Suspected C2 - Information indicated listing 
T - Threatened D - Documented as T or E may be appropriate, 

but is inconclusive presently. 

2-56 FINALEIS 1995 



Wildlife Appendix 

Upland and Riparian Zones 

The predominant vegetation types along Oxbow 
Reservoir are antelope bitterbrush and Douglas 
hackberry. The antelope bitterbrush vegetation type 
forms an open shrub layer dominated by bitterbrush 
with smooth sumac and blue elderberry. Cheatgrass 
dominates the herbaceous layer, with other herba­
ceous species occurring in the area being common 
components. The Douglas hackberry vegetation 
type occurs primarily on the upper end of Oxbow 
Reservoir where the current pool ]evel does not 
reach the old natural river high water mark. Narrow 
bands of this type line the riverbanks above the 
highwater mark. Blue elder is an important constit­
uent of the overstory, which is dominated by hack­
berry. The understory is a grassland type communi­
ty. Minor amounts of Ponderosa pine/b]uebunch 
wheatgrass, blue elder, cheatgrass grassland, and 
shrub willow vegetation types occur throughout the 
area around the reservoir, depending on site specific 
conditions. 

From Oxbow Dam to Hells Canyon Dam, the pre­
dominant vegetation type is blue bunch wheatgrass/ 
sandberg bluegrass. Much of Oxbow's shoreline is 
rightful and talus slopes. White sweetclover domi­
nates on these previously disturbed areas. Foxtai] 
barley, cheatgrass, yarrow, alfalfa, and curley dock 
are also common on these sites. 

Emergent/Submergent Aquatic Plant Bed Zone 

Emergent vegetation is limited by the steep topogra­
phy in the area and the fluctuating water levels. High 
water temperatures and poor water quality at Brown­
lee Reservoir causes alga] blooms and encourages the 
growth of emergent and submerged rooted plants 
along the shoreline and in bays created by tributary 
inflows (Goodnight, 1971). To what degree Oxbow 
and Hells Canyon reservoirs experience the problems 
of Brownlee is unknown. However, it is visually 
apparent that Oxbow and, to a certain degree, He]]s 
Canyon, have lower ]evels of primary productivity. 
Water retention in these two reservoirs is much less 
than Brownlee, which means nutrients wi11 be Jess 
available and more dilute, and thermal stratification 
may not occur (Asherin and Claar, 1976). 
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Is]and Habitat 

Total island acreage is minimal for Oxbow Reservoir 
at .5 acres. He1Is Canyon Reservoir has almost 
28 acres, most of which is bluebunch wheatgrass­
sanberg bluegrass type vegetation (Asherin and 
Claar, 1976). 

Fish Productivity Zone 

Following the completion of the three dam complex 
(He1Is Canyon, Oxbow, and Brownlee) and the 
elimination of attempts to pass migrating salmon 
through, two genera] types of fisheries were deve]­
oped: warm-water and cold-water fisheries. 
These reservoirs favor the growth of warm-water 
fish species, but support cold-water fish as we1I. 
Sma1Imouth bass and channel catfish seem to domi­
nate the warm -water fishery, while rainbow trout 
dominate the cold water fishery. 

Benthic Invertebrate Productivity Zone 

Appropriate references were unavailab]e, although 
preliminary analysis indicates the proposed strate­
gies are unlikely to change the existing benthic 
environment. Benthic life in Oxbow and He1Is 
Canyon dams is restricted by annual drawdowns. 
Insect larvae and crayfish are present along with 
other species. 

Human Effects 

Except for a few sma1I communities, residences are 
widely scattered. Growth of this area is slow and 
tourism/recreation seems to be the economic main­
stay. Water-related recreation makes up the bulk 
of human activity on these reservoirs. Hells Canyon, 
Copperfield, and McCormack Parks are the devel­
oped sites. Several roadside pull-offs exist for day 
use and dispersed camping opportunities. 

2.2.11.2 Wildlife 

Waterfowl 

Asherin and Claar (1976) reported that at least 30 
species of waterfowl use the Snake River between 
Asotin, WA and Weiser, 10 during some time of the 
year. Of these, six species are known or suspected 
to be nesting in the area. These include Canada 
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goose, mallard, pintail, American wigeon, green­
winged teal, and common merganser. Surveys of the 
Hells Canyon and Oxbow reservoirs identified 
common mergansers brooding on these projects. A 
wintering waterfowl survey conducted in January of 
the same area showed grebes, mallards, goldeneyes, 
and mergansers using the reservoirs. Mergansers 
and goldeneyes were the most common. 

Colonial Nesting and Shorebirds 

The most common colonial nesting/shorebirds found 
in the project area are the great blue heron, killdeer, 
spotted sandpiper, American avocet, and ring billed 
and California Gulls. No breeding colonies of gulls 
or terns were found in the area when Asherin and 
Claar completed their survey in 1975. However, ring 
billed, California, and herring gulls, and Caspian, 
common, and Forster's terns were sighted in the 
project area during the nesting season. 

Nongame Birds 

Approximately 76 species of passerines are found in 
and around the project. Some of the more common 
species include red -winged blackbird, house finch, 
American goldfinch, and song sparrow. Species of 
the goatsucker, swift, hummingbird, kingfisher, and 
woodpecker families are also found around the 
project. Many of these species are totally dependent 
on riparian vegetation for food, cover, and nesting. 
Others, such as the kingbirds, use riparian areas 
along with surrounding habitat types as well. 

Upland Game Birds 

Upland game birds occupying all or parts of the 
reservoirs include chukar, California quail, ring­
necked pheasant, gray partridge, ruffed grouse, and 
mourning dove. Of these, chukar and mourning 
dove are the most widely distributed. Chukars use a 
variety of habitats on a daily and seasonal basis, 
seeking out shady loafing areas during the hottest 
parts of the summer and depending on tree/shrub 
riparian habitats in the fall where water is available. 
Mourning doves are common during all seasons 
except winter. They occupy all brush/shrub/tree 
habitats as well as agricultural fields. 
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Raptors 

McKern (1976) noted that Sharp-shinned and 
Cooper's hawks are commonly found in riparian 
zones where the small birds they prey on are plenti­
ful. Red-tailed and Swainson's hawks, while using 
riparian zones for roosting and perching, generally 
scour upland fields, meadows, and brush fields for 
rodents. The marsh haWk uses riparian marshes and 
meadows as well as uplands in foraging. Osprey and 
bald eagles, dependent on the reservoir for fish, 
perch and roost in riparian trees. Prairie falcons use 
cliff ledges for nesting, and like the golden eagle and 
peregrine falcon, seek food along ridges and slopes 
above the river. The great-horned owl relies 
heavily on riparian trees and shrubs for perching and 
roosting, and on cliffs for nesting. The American 
kestrel, a tree cavity nester, is more dependent on 
the riparian zone than the larger cliff nesters. 

Aquatic Furbearers 

Aquatic furbearers found in the area include the 
river otter, beaver, and muskrat. Most river otter 
sightings were in close proximity of Oxbow Reservoir 
and most likely accounted for one family group. 

Terrestrial Furbearers 

At least three terrestrial furbearers were identified 
by Asherin and Claar (1976) to inhabit areas adja­
cent to the reservoirs. They include the coyote, 
striped skunk, and the raccoon. The badger, spotted 
skunk, and the bobcat also occur according to 
ODFW, but sightings were never made in any of 
their 1975 and 1976 surveys. 

Big Game 

Mule deer are by far the most numerous of the 
ungulates, followed in numbers by elk. White-tailed 
deer and bighorn sheep are also found, although their 
numbers are much smaller. Mule deer tend to use 
the lower, open elevations of the projects in winter 
and higher elevations the rest of the year (Grover, 
1983). Elk winter in this segment usually at higher 
elevations and prefer the open bluebunch wheatgrass 
slopes and benches bordered by stands of ponderosa 
pine. Bighorn sheep were transplanted/released near 
Hells Canyon Dam in 1971 by Oregon Game Com-
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mission (now ODFW). Some of these animals were 
observed on the Idaho side of the canyon since the 
transplant which meant they were swimming the river, 
crossing Hells Canyon Dam on the road, or both 
(Asherin and aaar, 1976). These sheep eventually 
disappeared by the 1980s and a second transplant was 
performed by the Siale of Oregon (pers. comm Jack 
Melland, 1993). 

Black bear use was noled in the Douglas hackberry 
and riparian tributary vegetation types. Black bear 
are infrequently observed in early spring on the 
open bunchgrass slopes and in the ponderosa pine 
stands and in the late summer and fall when berry 
crops are abundant (Asherin and aaar, 1976). 
Cougar have been sighted in the area, but numbers 
are small. They are probably present along the 
reservoirs in the highest numbers when deer move to 
the lower elevations (CH2M Hill, 1984). 

Amphibians and Reptiles 

A literature search for amphibians and reptile in­
formation was incomplete for this river segment. 
However, the western toad (Bufo boreas) is a species 
that is believed to occur in this area. Documented 
breeding sites contain warm shallow edges of lakes. 
Toads appear to be declining in North America, 
especially in the west. Very little is known of life 
histories, habitat requirements or presence/absence. 
Another amphibian, the spotted frog (Rana pretiosa) 
is also suspected to occur. They are associated with 
warm, shallow water, the same habitats that are 
preferred by the introduced bullfrog which is com­
monly thought of as being an efficient predator of the 
native spotted frog. Very little field data are available 
for this species. Preliminary ana1ysis indicates that 
the proposed strategies should not change their 
existing habitat. 

Endangered, Threatened. and Sensitive Species 

The bald eagle and the peregrine falcon are the only 
Federally-listed species expected to occur on the 
projects. The endangered peregrine falcon formerly 
nested in Hells Canyon and has been sighted in the 
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Hells Canyon Dam area, where suitable nesting cliffs 
exist. Efforts to reintroduce the peregrine to this 
area continue. Since 1987. a cooperative e{fort 
between the Peregrine Fund and the states of Ore­
gon and Idaho have released 62 young birds into this 
area. Although sightings have been limited, mating 
behavior was recorded in the 1992 breeding season 
(pers. comm. Phil Mattson, 1993). 

Bald eagles are listed as endangered in Idaho and 
threatened in Washington and Oregon. The Brown­
lee/OxbowIHells Canyon Complex is an important 
wintering area for bald and golden eagles. Asherin 
and Claar (1976) found that wintering bald eagle use 
usually peaks in February. Isaacs (1991) conducted 
a midwinter bald eagle survey in 1991 along the 
Oregon side of Hells Canyon and Oxbow reservoirs. 
Eleven eagles were counted on Hells Canyon and 
eight were counted along Oxbow's. Bald eagles 
usually leave the area by late April but there have 
been summer sightings on Hells Canyon Reservoir. 
These birds may be summering and nesting in the 
high country adjacent to Hells Canyon Reservoir 
(Asherin and Claar, 1976). 

Table 2-1, produced by the USFWS, provides 
additional ESA information for the Hells Canyon 
Complex area. 

2.2.12 Hells Canyon, Snake River 

Hells Canyon, or that portion of the Snake River 
below Hells Canyon Dam, was established as a Wild 
and Scenic River in 1975 by PL94-199. The river 
forms the northern portion of the boundary between 
the states of Oregon and Idaho. It runs north 
approximately 100 river miles from Hells Canyon 
Dam to the small Washington town of Asotin where 
this free flowing stretch of the Snake turns into the 
upper end of Lower Granite Reservoir. The upper 
32 miles, or that portion between Hells Canyon Dam 
and Pittsburg Landing is designated as Wild River. 
The thirty six miles downstream of Pittsburg Landing 
is designated as Scenic River (US Army Corps of 
Engineers Navigation Charts, 1990). 
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Figure 2- 11. Hells Canyon, Snake River 

Known as the deepest gorge in North America, this 
stretch of the Snake River averages about 10 miles 
from rim to rim and is over 5,000 feel deep in some 
places. Flows [rom Hell's Canyon Dam range from 
5,000 to 30,000 cfs from the powerhouse. Additional 
nows are often provided via spill (pers. comm. Dan 
Sparks, Idaho Power, 1993). Numerous tributaries 
add additional flow as they enter the Snake River 
downstream of the dam. 

Most of this portion of the Snake River is undevel­
oped and unroaded. There arc two public access 
roads on the Oregon side and two on the Idaho side. 
Residences are widely scattered and usually depend 
on farming or ranching as an economic mainstay. 
Federal lands make up the majority of this area, and 
it is heavily used by recrcationists. 
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This area is typically hot and dry in the summer with 
mild winters. Winter conditions tend to be milder 
than those of adjacent uplands. Precipitation falls 
most heavily in the late fall-winter and spring 
periods (Asherin and Claar, 1976). 

2.2.12.1 Physical Habitat 

Barren Zone 

Layers of rock created by the Columbia River basalt 
flows have fonned Sleep canyon walls. Several small 
sandy beaches add variety to the miles of rocky 
shore lines. These sand bars are decreasing in size 
and numbers as a result of erosion by the spring 
runoff, power peaking by the upstream dams. water 
budget releases, and power boating. In addition, the 
three upstream reservoirs are trapping sediments 
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and therefore not allowing new sand bars to form 
(Asherin and Claar, 1976). 

Upland and Riparian Zones 

The predominant shoreline vegetation type from 
Hells Canyon Dam to the mouth of the Salmon 
River is Douglas hackberry (McKern, 1976). Blue 
elderberry is found upstream near the Hells Canyon 
dam but is not found further downstream. Douglas 
hackberry types may range from an open savanna 
community to a closed thicket along the shoreline. 
The open, savanna type may have a serviceberry 
and mockorange understory, with cheat grass, sand 
dropseed. or bluebunch wheatgrass in the herba· 
ceous layer (depending on moisture, topography, 
and grazing). The dense shoreline communities 
often contain mulberry and Pacific willow in the 
overstory. and a diverse herbaceous layer of starry 
cerastium, western scouringrush, American licorice, 
sunflower, hoarhound cocklebur. poison oak. sand 
dropseed. red threeawn, giant wildrye, and cheat­
grass. These communities often represent an 
earlier successional stage, rather than open savan· 
nas, because of poorer soil development. 

The Louisiana sagebrush vegetation type forms a 
minor component of the total shoreline. This type 
occurs below the high water line on cobblestone 
bars, reaching maximum development late in the 
year. Hairy goldenaster, willow, storkskill, sand 
dropseed, and red threeawn are the most common 
components of the type in addition to the dominant 
Louisiana sagebrush. In some areas, no shrub layer 
exist and the herbaceous layer is more diverse. 

Ponderosa pine/Douglas hackberry vegetation type is 
another minor component of the shoreline miles. 
Bluebunch wheatgrasslsandberg bluegrass occurs 
frequently from Pittsburg Landing to the confluence 
of the Salmon-Snake Rivers. Minor patches of 
serviceberry-dominated shrub thickets occur down­
stream of Pittsburg Landing. Serviceberry usually 
occurs as scattered individuals in other shrub com­
munities (CH2M Hill. 1984). 

The only plant species Federally-listed for this area 
is McFarlane's four-o'clock. It is restricted to the 
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Snake River canyon and its major tributaries 
(USFS, 1979). 

Emergent Wetland Zone 
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Measurable quantities of emergent wetland habitat 
do not occur along this area of the Snake River. 

Submerged Aquatic Plant Bed Zone 

Aquatic vegetation has very limited distribution 
because of fluctuating water levels (McKern, 1976). 

Island Habitat 

Island habitat is minimal and is limited to the lower 
stretch between Pittsburg Landing and Asolin, WA. 
There is little difference between the vegetation 
found on these islands and that found abcwe the 
high water mark along the adjacent shorelines. 

Fish Productivity Zone 

The Snake River in Hells Canyon supports popula­
tions of fish species thai have regional. national, and 
even international importance. or particular signifi­
cance are the Snake River spring. summer, and fall 
chinook. which are Federally-listed as 'threatened,' 
and sockeye salmon which are Federally-listed as 
'endangered' under the Endangered Species Act. 
The area supports both a warm water and cold water 
fishery for recreationists. Important fish species 
found in these two popular fisheries include steel­
head. rainbow trout, white sturgeon, channel catfish, 
and small mouth bass. 

Benthic Invertebrate Productivity Zone 

Benthic invertebrates should not be affected by any 
of the proposed alternatives. 

Human Effects 

Recreation in Hells Canyon is the primary human 
use potentially effecting the system. The Snake 
River corridor within the Hells Canyon National 
Recreation Area is designated as a Wild and Scenic 
River, which attracts increasing numbers of people 
on an annual basis. 

2.2.12.2 Wlldll1. 

Waterfowl 

Canada geese, mallards, pintails, gadwalls. American 
wigeons. northern shovelers, green-winged teal, 
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blue-winged teal, cinnamon teal, wood ducks. red­
heads, canvasbacks, common and Barrow's goldeneye, 
ruddy ducks, common mergansers, and American 
coots are suspected to occur in Hells Canyon. Al­
though Canada goose, mallard and oommon mergan­
ser broods were the only broods observed, pintaiis, 
American wigeon, and blue and green winged teal are 
suspected to nest in the canyon. 

Canada goose nesting activity in Hell s Canyon is 
widely scattered and erratic from year to year. 
Upper canyon nesting is usually always found to be 
on cliffs. This is mainly due to the lack of islands on 
the upper end of Hells Canyon and the numerous 
available cliffs in this stretch. The lower canyon 
does provide island nesting habitat, and geese take 
advantage of the islands available (Asherin and 
Claar, 1976). 

Colonial Nesting and Shorebirds 

The most common colonial nesting/shorebirds found 
in the project area consist of the great blue heron, 
killdeer, spotted sandpiper, American avocet, and 
ring billed and California Gulls. No breeding colo­
nies of gulls or terns were found in the area when 
Asherin and Claar completed their survey in 1975. 
However, ring bil led, California, and herring gulls, 
and Caspian, common, and Forster's terns were 
sighted in the project area during the nesting season. 

Nongame Birds 

Approximately 76 species of passerines are found in 
and around the project. Some of the more common 
species include red-winged blackbird, house finch, 
American goldfinch, and song sparrow. Species of 
the goatsucker, swift , hummingbird, kingfisher, and 
woodpecker families are also found around the 
project. Many of these species are totally dependent 
on riparian vegetation for food, cover, and nesting. 
Others, such as the kingbirds, use riparian areas 
along with surrounding habitat types as well. 

Upland Game Birds 

Chukar partridge is one of the most sought after 
small game birds in Hells Canyon. Abundance of 
cheatgrass brome, steep rocky brushfields, and Doug-
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las hackberry contribute to excellent chukar and gray 
partridge (also called 'Huns') habitat. These habitats 
also contribute to the well being of both the Califor­
nia and mountain quai l (USFS Hells Canyon NRA, 
Final EIS, 1979). Mourni ng doves are also common 
except during winter months when most migrate 
south for the winte r months. Ring-necked pheasant 
and ruffed grouse are also found, though popula­
tions are generally smaller (McKern, 1976). 

Raptors 

The following birds of prey are known to occur in this 
free flowing stretch of the Snake River: Goshawk, 
Cooper's hawk, sharp-shinned hawk, northern harri­
er, rough-legged hawk, red-tailed hawk, Swainson's 
hawk, osprey, golden eagle, bald eagle, prairie falcon, 
American kestrel, long-eared owl, screech owl, and 
great-horned owl. A nesting survey completed by 
Asherin and Qaar in 1974 and 1975 identified the 
American Kestrel as the most common nester in this 
group with 37 occupied territories. Eight occupied 
nesting territories of red-tailed hawk were also found 
as well as three golden eagle eyries, one prairie falcon 
eyrie and one suspected marsh hawk nesting territory. 
Th is data represents minimum numbers at best 
(Asherin and Claar, 1976). The peregrine falcon, a 
Federally-listed endangered species, has been known 
to nest in this area. Since 1987 the Peregrine Fund. 
the states of Idaho and Oregon, and the US Forest 
Service have cooperated in a successful release of 62 
young peregrines in the canyon. Although observa­
tions have been limited, mating behavior was recorded 
during the 1992 breeding season (pers. camm. Phil 
Mattson, 1993). 

Aquatic Furbearers 

Aquatic furbearers consist of beaver and river otter. 
Neither are very common. 

Terrestrial Furbearers 

Five terrestrial fu rbearers were identified by Asherin 
and Claar (1976) to inhabit Hells Canyon. They 
include the bobcat, coyote, striped skunk, raccoon, 
and long-tailed weasel. Badger and spotted skunk 
are suspected to occur, but sightings were never 
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made in any of their surveys. Coyotes and raccoons 
seemed to be the most common. 

Big Game 

Mule deer are by far the most numerous of the big 
game species in Hells Canyon, followed by Rocky 
Mountain elk and white-tailed deer. Hells Canyon 
is a primary wintering area for these species. They 
will normally move up in elevation in the spring as 
green-up occurs. White tailed deer may be the 
exception. They seem to be found mostly north of 
Granite Creek and are more closely associated with 
riparian areas than are mule deer and elk. They do 
not tend to winter on the open, lower slopes, but 
rather stay near permanent cover types provided by 
riparian vegetation along tributary streams. 

Bighorn sheep and mountain goats are also found in 
the Hells Canyon reach of the Snake River. These 
populations are the result of reintroduction efforts 
in Oregon, Idaho, and Washington. Sheep and goats 
often occupy the rock cliffs and bluebunch wheat­
grass/sandberg wheatgrass vegetation types located 
above the river. 

Black bear use was noted in the Douglas hackberry 
and riparian tributary vegetation types. Black bear 
are infrequently observed in early spring on the 
open bunchgrass slopes and in the ponderosa pine 
stands and in the late summer and fall when berry 
crops are abundant (Asherin and aaar, 1976). 
Cougar have been sighted in the area but numbers 
are small. They are probably present along the 
reservoirs in the highest numbers when deer move to 
the lower elevations (CH2M Hill, 1984). 

Amphibians and Reptiles 

A literature search for amphibians and reptile 
information was incomplete for this river segment. 
However, the western toad (Bllfo boreas) is a species 
that is believed to occur in this area. Documented 
breeding sites contain warm shallow edges of lakes. 
Toads appear to be declining in North America, 
especially in the west. Very little is known of lire 
histories, habitat requirements or presence/absence. 
Another amphibian, the spotted frog (RallO pretiosa) 
is also suspected to occur. They are associated with 
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warm, shallow water, the same habitats that are 
preferred by the introduced bullfrog which is com­
monly thought of as being an efficient predator of 
the native spotted frog. Very little field data are 
available for this species. Preliminary analysis indi­
cates that the proposed strategies should not change 
their existing habitat. 

Endangered, Threatened, and Sensitive Species 

Bald eagles, which are Federally-listed as threat­
ened, winter along the Snake River. They may be 
observed roosting or feeding from October through 
May. Probable food items include fish, waterfowl, 
and carrion. Bald eagle numbers were estimated for 
this area in 1991 to be 76 birds (Isaacs, 1991). 

The peregrine falcon is also a Federally-listed 
species. It is listed as endangered and was most 
likely no longer a resident of Hells Canyon at one 
point (USFS Hells Canyon NRA, Comp_ Mgt. 
Plan, J979). Efforts began in 1987 to reintrcx:luce 
the peregrine into the area. More information is in 
the 'Raptors' discussion above. 

Table 2- 1, produced by the USFWS, provides addi­
tional ESA information for the Hells Canyon area. 

2.2.13 Dworshak Project 

Short-term Operational Umits 

Lake Elevation 
Full Pool 1,600 ft 
Minimum Pool 1.445 ft 

Discharge 
Minimum 1,000 cfs 
Maximum weekly average inflow + 

(Oct. [-Nov. [5 [,300 ct. 
Rate of change (Peck Gauge) 

Hourly [ ft 
24-hour (Oct.l- 40 percent 

Nov. [5) of previous 
weekly avg. 

outflow 
Downstream flood control 
limit C1earwater River at 
Spalding 

Bank full 85.000 cfs 
Flood stage 105,000 cis 
Lewiston levee caDacitv 150.000 ct. 
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The Dworshak Project is located on the north fork 
of the Clearwater River near Orofino, Idaho. The 
Nez Perce 1hbe has particular interest in this proj· 
ect, as it is within their reservation. Also, the proj· 
ect controls a significant portion of the Dews of the 
Clearwater River. 

2.2.13.1 Physical Habitat 

Barnn Zone 

Dworshak Project is a storage reservoir capable of a 
155- foot drawdown. Rate and amount of draw­
down and refill vary annually depending on environ-
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mental conditions. "Jypically the reservoir is man­
aged to be full in July and drawn down during fall 
and winter reaching its lowest level by April. This 
operation pattern has caused Dworshak to exhibit 
typical characteristics for a storage reservoir: barren 
rocky slopes below high pool, devoid of soil and 
vegetation. Any significant erosion and landslide 
activity has already occurred from this repeated 
operation. Recent operations have included provi­
sion of additional flows for downstream fish passage, 
contributing to faste r drawdown rates. However, 
this and future modifications of the like would not 
be expected to have any type of impact on existing 
cond itions. 
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Figure 2-12. Oworshak Project and Lower Clearwater River 
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Upland Zone 

The lands surrounding the reservoir are dominated 
by an open coniferous habitat type dominated by 
Douglas-fir and ponderosa pine associations along 
the lower end, transitioning to dense stands of 
Douglas-fir and cedar/hemlock toward the stream 
end of the pool. Generally, the more dense cover 
types characterize the north facing slopes while the 
south facing slopes contain open ponderosa pine 
stands, brush fields and meadows. Dominant shrubs 
include mallow ninebark, creambrush oceanspray, 
mockorange, common snowberry, serviceberry and 
thimbleberry. Grasses include bluebunch wheat­
grass, cheatgrass brome, Kentucky bluegrass, orchar­
dgrass and timothy. Maidenhair fern is a dominant 
and aggressive colonizer that occurs throughout the 
area, typically invading areas that have been dis­
turbed sites. 

According to cover mapping completed by an inter­
agency team for a habitat loss assessment conducted 
on Dworshak, the following acreages of upland 
habitat types were determined: grass/forb (1,879); 
deciduous shrubland (6,882); evergreen forest 
open (570), dense (19,546), old growth (1,878); 
urban and developed (76); barren land (20). 
Approximately 3,795 acres have been clearcut and 
burned by the Corps of Engineers to create brush­
fields for wintering elk. Providing this browse for 
elk has been conducted under agreement with the 
Idaho Department of Fish and Game. 

These habitat types have no dependence on the 
amount of water contained within the reservoir. 
Therefore, regardless of future operations, any 
changes in these habitats will be due to natural 
environmental influences, succession, and mitigation 
or timber management. 

Riparian Zone 

Very little riparian vegetation exists under current 
conditions. Deciduous scrub-shrub habitat that 
existed pre-project (104 acres) was inundated on 
completion of the project. Some deciduous forest is 
present (41 acres) associated with tributaries and 
springs. This habitat is dominated by red alder. 
Some relatively flat shelves, mostly associated with 
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tributary deltas, support a 'green-up' of herbaceous 
vegetation in the spring. Riparian vegetation would 
not be expected to be affected by any type of draw­
down regime. 

Emergent Wetland Zone 

Virtually no mappable emergent wetlands have 
existed, either pre-project or currently. This habi­
tat type would not be expected to develop under 
future drawdown operations. 

Submerged Aquatic Plant Bed Zone 

No submergent aquatic plants of significance exist, 
nor would they be expected to develop under future 
drawdown operations. 

Island Habitat 

No islands exist or become exposed within the 
normal drawdown zone. 

Fish Productivity Zone 

The reservoir is presently populated with 18 species 
of fish, three of which were introduced into the 
drainage. Smallmouth bass were introduced, and 
kokanee have been heavily stocked since 1972. In 
1979, some catches of northern pike were reported. 
Reservoir stocking of catchable and fingerling rain­
bow trout and kokanee is done on an annual basis. 
Cutthroat trout, steelhead, and smallmouth bass 
have been periodically released. The program for 
fishery mitigation includes stocking the reservoir 
annually with 100,000 pounds of fish. Future exist­
ing draw down operations are not expected to impact 
the existing fishery. 

Benthic Invertebrate Productivity Zone 

Any benthic populations would be associated with 
tributaries and therefore not expected to be im­
pacted by future drawdown operations. 

Human Effects 

Dworshak project and reservoir receives summer 
boating, fishing, and camping activity. Scattered 
campgrounds throughout the project are used in 
summer by recreationists and in the fall by hunters. 
Density of recreationists to water and land acreage 
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is relatively low. Future existing operations oriented 
toward achieving full pool during the summer recre­
ation period would not change this use. Some addi­
tional use may be experienced in the future if this 
area experiences a general increase in human popula­
tion. Fall use by hunters would remain unaffected. 

2.2.13.2 Wildlife 

Waterfowl 

Some nesting wood duck, mallard and common 
merganser occurs on the reservoir in association with 
the tributaries at the upper end of the reservoir. 
The reservoir is used as a stop-over mainly during 
spring migration. 

Colonial Nesting Birds 

Great blue heron can be observed along the reser­
voir, occurring primarily in association with the 
tributaries and upper reservoir area. 

Shorebirds 

The following have been observed along the reser­
voir: common snipe, marbled godwit, solitary sand­
piper, American avocet and killdeer. Killdeer is 
probably the only species that potentially nests on 
the project. Most shorebird use is confined to the 
tributaries and upper end of the reservoir. 

Nongame Birds 

Downy woodpeckers and black-capped chickadees 
nest and feed in the riparian forested areas. These 
and other species are dependent on creation of 
snags to provide suitable nest sites. 

Raptors 

Wintering Bald Eagle. These birds are know to 
winter along the reservoir, their highest concentra­
tion occurring immediately downstream of the dam. 
From 12 to 25 have been counted in the past. 
Raptors feed primarily on fish and also use ducks 
and carrion when available. 

Osprey. These birds are common nesters along the 
reservoir. They feed exclusively on kokanee, trout 
and other available fish species. 
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Aquatic Furbearers 

River otter and related species are confined to the 
upper reservoir and tributaries. 

Terrestrial Furbearers 

Due to the forested and more heavily vegetated 
nature of this project area, and given these species 
are not riparian -dependent, impacts due to future 
drawdown operations are probably nonexistent. 

Big Game 

Rocky mountain elk. Over 1000 elk have been ob­
served wintering on project lands. Mitigation actions 
have been taken to assure sufficient browse is avail­
able to sustain them. While not dependent on the 
reservoir or riparian areas, the reservoir creates a 
hazard due to formation of ice. Depending on envi­
ronmental conditions, it is not unusual to observe 
animals having broken through the ice and drowned. 

White-tailed deer. Significant numbers of white­
tailed deer also winter along the reservoir. Ice poses 
a hazard to these ungulates as well. Coyotes have 
been known to chase deer onto the ice facilitating 
their predation. 

Amphibians and Reptiles 

Several amphibian and reptile species occur in the area 
in association with shallow water areas, pools, shallow 
lake edges, or upstream tributaries. Bull frog, tree 
frog, and spotted frog occur in association with sub­
merged aquatic vegetation or seasonal emergent 
wetlands and ponds. Long-toed salamander and 
western toad occur in seasonal wetlands or scrub­
shrub wetlands. At higher elevations, tailed frogs 
occur in riffles and pools of tributary streams. The 
Coeur d' Alene salamander is a state species of special 
concern and occurs in the upper reaches of the Dwor­
shak reservoir (S. Stephens, ICDC, pers. comm.). 

Benthic Invertebrates 

Due to the magnitude of drawdown, the reservoir is 
likely devoid of benthic fauna. However, some 
benthics are associated with the tributary areas and 
uppermost portion of the reservoir. Their occur­
rence would not change under future drawdown 
operations. 
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Endangered, Threatened, and Sensitive Species 

Plants 

Broad - fruited mariposa federal candidate 1 

Jessica's aster federal candidate 2 

Birds 

Bald eagle federal endangered 

Mammals 

Gray wolf federal endangered 

Amphibians and Reptiles 

Coeur d' Alene salamander Idaho state species 
of concern 

Western toad Idaho state species 
of concern 

Spotted frog Idaho state species 
of concern 

Fish 

Chinook salmon federal endangered 

Bull trout federal candidate 1 

2.2.14 Lower Clearwater River 

The Lower Clearwater River extends from the 
junction of the north and main forks of the Clearwa­
ter River to its junction with the Snake River at 
Lewiston, Idaho. The Nez Perce 1tibe have a major 
interest in this reach of the river as it flows through 
their reservation and is a resource for the tribe. 

2.2.14.1 Physical Habitat 

Barren Zone 

Water level fluctuations along the lower Clearwater 
River are regulated by outflow from Dworshak Dam. 
Peak flows occur in May with the spring freshet. 
Although this was also the case prior to operation of 
Dworshak Dam, the magnitude of the freshet was 
greater, causing bank and island scouring. These 
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same islands are more stable today as is the riparian 
growth along the banks. 

Average seasonal stage height fluctuation is about 
seven feet as measured at the Spalding gauge. 
Lowest flows are observed in August when Dwor­
shak is still maintained for recreation. While the 
difference between highest and lowest flows is less 
today, an increase in daily fluctuations during re­
leases from Dworshak have been observed. The 
water temperature regime has also been affected as 
cooler water than would normally be experienced is 
released from the lower depths of the reservoir 
upstream. 

Upland Zone 

The river is bounded by a road on one side and a 
railroad on the other. In many places there is only 
rock riprap between these transportation corridors 
and the river. Most of the upland vegetation con­
sists of grasslands dominated by cheatgrass brome 
and perhaps some native bunchgrasses in places such 
as bluebunch wheatgrass. Ponderosa pine commonly 
occurs in association with the grassland. 

Riparian Zone 

Approximately 37 percent of the river bank is occu­
pied by coyote willow (859 acres). Mixed deciduous 
shrub (26 acres) and deciduous forested wetland (97 
acres) typical of that described for the lower Snake 
River also occur. These latter types were not nearly 
as predominant prior to construction of Dworshak 
Dam when high flood flows and ice scouring main­
tained vegetation in early successional stages. 

Emergent Wetland Zone 

Some emergents occur in small backwater pockets 
and narrow bands too small to be mappable. 

Submerged Aquatic Plant Bed Zone 

Little if any of this plant type is associated with a 
free-flowing river. 

Island Habitat 

Numerous islands totaling 243 acres are present. 
These islands are more stable since operation of 
Dworshak Dam. Many support deciduous forested 
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wetland (11 acres total). They are used by water­
fowl, deer, furbearers, raptors, songbirds and any 
other wildlife that can reach them. 

Fish Productivity Zone 

Changes in relative abundance of game and rough 
fish have been observed since the operation of 
Dworshak Dam. Gordon, et. a1. (1970) predicted 
the demise of the resident smallmouth bass popula­
tion based on the decline in summer water tempera­
ture induced by regulated hydroelectric flows re­
leased from Dworshak Dam. Petit (1976) reported 
that by 1975 the sizable smallmouth bass population 
in the Clearwater River was reduced to a remnant 
of the pre-impoundment (1969) population. Fur­
ther surveys of the river revealed a greater number 
of rough fish, much greater than the number of 
smallmouth bass and trout (Fleck et.a1., 1978). 

Benthic Invertebrate Productivity Zone 

The composition and ecology of the benthic commu­
nity is in question. The increased velocities and the 
sharp temperature and flow fluctuations resulting 
from operation of Dworshak Dam might affect the 
resident insect populations with subsequent adverse 
effects on resident fish (Fleck et.al., 1978). A study 
by MacPhee and Brusven (1973) indicated that 
hydroelectric peaking-induced flow fluctuations 
could change community structure to a less stable 
community marked by fewer species, changes in 
dominance, relationships among species, and 
changes in the available energy for higher trophic 
levels. However Brusven et. al. (1975), reported no 
major shifts in community structure during the pre­
and post-impoundment period at several sites on 
the Clearwater River and below the confluence of 
the North Fork of the Clearwater River. 

Human Effects 

Aside from the occurrence of the road and railroad, 
there are several dwellings and homesteads scattered 
along the river. Some prominent beach areas are 
heavily used by recreationists, and fishing and boat­
ing are common along its entire length. 
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2.2.14.2 Wildlife 

Waterfowl 

Canada Goose 

(1) Nesting: The number of nesting geese on 
downstream islands of the lower Clearwater 
has tripled since 1981. As many as 82 nesting 
structures have been erected in recent years 
to protect geese from high flows and preda­
tion. Approximately 50 percent of the struc­
tures are used. In addition, an average of 25 
ground nesters have been successful. 

(2) Brooding: Most brooding likely occurs within 
the lower reach under reservoir influence on 
a combination of managed and naturally 
vegetated sites. The Corps maintains and 
irrigates two pastures in this and other agri­
cultural areas. 

(3) Wintering: Some geese may winter along the 
reservoir-influenced portion of the river, but 
the vast majority of goose wintering occurs on 
Lower Granite Reservoir below Clarkston. 

Common Merganser 

(1) Nesting: A minimal amount of nesting occurs 
on the islands. 

(2) Wintering: Prior to operation of Dworshak, 
much of this stretch froze in winter. Howev­
er, this reach now remains ice free and har­
bors hundreds of wintering ducks. 

Colonial Nesting Birds 

Great Blue Heron 

(1) Nesting: There are no known rookeries along 
this reach. 

(2) Foraging: Great blue herons frequent the 
shallow water shorelines. It is not understood 
how or if changes in temperature and flow re­
gimes have altered the potential forage base if 
any, but adequate forage is still available. 
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Shorebirds 

Spotted Sandpiper 

(1) Nesting: Some nesting may occur along lim­
ited beach areas and islands. 

(2) Foraging: The seven foot annual fluctuation 
provides many suitable foraging sites for 
sandpipers along the shoreline. 

Nongame birds 

Downy Woodpecker 

(1) Nesting: Some nesting cavity sites are avail­
able in snags amongst clumps of mature cot­
tonwood and willow stands along this reach. 
Regeneration of this habitat type is limited 
though, due to attenuation of periodic flood 
flows. There are 86 acres of this habitat 
type along the river, and 11 acres on islands 
within the river. 

(2) Feeding: Feeding for this and other glea­
nor species occurs in this habitat type that 
provides the highest habitat diversity with­
in this arid ecotype. Most of the species 
found in this region are dependent on this 
habitat type for at least a part, if not all, of 
their life cycle. 

Yellow Warbler. This species nests and feeds in 
the riparian shrub component, primarily 
associated with the scrub-shrub willow associa­
tion. This habitat type occurs in small pockets 
along the river, many too small to be mapped but 
still having significant food and cover value for 
many species of wildlife. Approximately 725 
acres of scrub-shrub are known to occur along 
the shorelines and another 134 acres along the 
periphery of the islands. 
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Raptors 

Wintering bald eagle. Bald eagles winter along the 
entire reach feeding on fish, waterfowl, and car­
rion. They tend to concentrate just below the 
Dworshak Dam site, feeding largely on kokanee 
that pass through the turbines. Good perch sites 
are furnished by mature trees, and releases from 
Dworshak keep the lower Clearwater ice-free 
throughout the winter. 

Aquatic Furbearers 

Beaver. Beaver are known to occur throughout 
the reach, as are mink, muskrat and river otter. 
No lodges have been constructed in this environ­
ment with bank denning being exclusively used. 
Den sites usually occur in association with well 
developed riparian habitat. Beaver feed on 
abundant scrub-shrub willow and the bark of 
saplings. 

River Otter. Otters occur in association with 
dense riparian, boulder and flood detritusllogjam 
cover types. Otter feed in the associated shallow 
water areas and den in previously excavated sites 
near the water, or within boulder piles, rock 
outcrops or dense logjam-type litter. 

Terrestrial Furbearers 

Raccoon. Raccoon are intimately tied to riparian 
habitat, especially for denning, which includes use 
of snags, rotted logs, and dense debris. The vast 
majority of prey items are obtained along the 
interface of shallow water shorelines and riparian 
vegetation. 

Big Game 

Deer. White-tailed deer are more prevalent in 
this area than mule deer. Most occurrence and 
use, however, occurs in the side canyons. Asherin 
and Orme (1978) found very minimal evidence of 
deer occurrence in either the riparian corridor or 
on the islands. They suspected this was due to 
the abundance of water in the side canyons, and 
the very minimal security cover afforded by nar­
row bands of riparian vegetation in the riparian 
corridor. 
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Amphibians and Reptiles 

The Western toad is one of the most abundant 
amphibians encountered by Asherin and 
Orme (1978). As is the case with most amphibians, 
they are closely associated with permanent ponds, 
usually within forested wetland vegetation adjacent 
to the river. Long-toed salamanders also occur in 
these habitats. Bull frog, tree frog, and spotted frog 
occur in association with submerged aquatic vegeta­
tion of seasonal emergent wetlands and ponds. At 
higher elevations, tailed frogs may occur in pool or 
riffle habitats. The Western garter snake and ring 
neck snake (S. Stephens, ICDC, pers. comm.) are 
reptile species noted to occur in riparian habitats or 
permanent ponds associated with the river (Asherin 
and Orme 1978). 

Endangered, Threatened, and Sensitive Species 

Plants 

Broad -fruited mariposa federal candidate 1 

Jessica's aster federal candidate 2 

Birds 

Bald eagle federal endangered 

Mammals 

Gray wolf federal endangered 

Amphibians and Reptiles 

Ring neck snake Idaho state species 
of concern 

Western toad Idaho state species 
of concern 

Spotted frog Idaho state species 
of concern 

Fish 

Chinook salmon federal endangered 

Bull trout federal candidate 1 

2-70 FINALEIS 

Wildlife Appendix 

2.2.15 Lower Snake River Projects 

Short-term Operational Limits 

Lower Granite Dam and Lake 

Lake Elevation 
Full Pool 738 ft 
Minimum Pool 733 ft 

Discharge 
Minimum 

December-February None 
March - November 11,500 cfs 

Maximum rate of change per 70,000 cfs 
hour 

Little Goose Dam and Lake Bryant 

Lake Elevation 
Full Pool 638 ft 
Minimum Pool 633 ft 

Discharge 
Minimum 

December-February None 
March - November 11,500 cfs 

Maximum rate of change per 70,000 cfs 
hour 

Lower Monumental Dam and Lake Herbert G. West 

Lake Elevation 
Full Pool 540 ft 
Minimum Pool 537 ft 

Discharge 
Minimum 

December-February None 
March - November 11,500 cfs 

Maximum rate of change per 70,000 cfs 
hour 

Ice Harbor Dam and Lake Sacajawea 
Lake Elevation 

Full Pool 440 ft 
Minimum Pool 437 ft 

Discharge 
Minimum 

December-February None 
March-July 9,500 cfs 
August-November 7,500 cfs 

Maximum rate of change per 20,000 cfs 
hour 
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2.2.15.1 Physical Habitat 

8 arnn Zone 

Lower Granite and Lillie Goose dams operate 
within a five-foot range; Ice Harbor and Lower 
Monumental operate within a three-foot range. 
This has created a small band (primarily within the 
upper two feet of the operating range) that is 
periodically and irregularly inundated. The vast 
majority of this river stretch exhibits relatively 
steep topography with very few expanses of mud­
flats. There are only three areas of significant 
mudflat development at the mouths of tributaries: 
the Palouse River (RM 59.5), Thcannon River 
(RM 62) and Deadman Slough (RM 83). One 
other major tributary, the Clearwater River (RM 
140), contributes a significant sediment load. how-
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Figure 2-13. Lower Snake River Projects 
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ever flows are high in this area and deposition is far 
enough downstream as to not form mudfla ts. Ero­
sion, landslides and bank sloughing are accentuated 
by wind and wave action, and to a certain extent by 
towboat wakes. Although this is a continual dynam­
ic action, it has been on-going for approximately 
20 years and has therefore reached relative stability. 
Erosion and sloughing occurs, primarily along lower 
lying benches, and deposition of silts continues at 
the mouths of the tributaries. 

A recent change in operations has included opera­
tion of the four reservoirs to within one foot of 
minimum operating pool (MOP) from April 
through October. Afrects to the physical aspects 
of the drawdown zone are minimal. Advantages to 
vegetation are discussed below. 
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A 34-foot drawdown of Lower Granite Reservoir, 
and 13-(oot drawdown of Little Goose Reservoir 
were conducted in March 1992 to test physical 
impacts and feasibility in attempts to improve 
flows for juvenile outmigrating salmon ids. As 
expected, significant sloughing of previously 
submerged sediments and banks was observed. It 
is almost certain that additional tests of this nalure 
will be undertaken on the same two reservoirs and 
very possibly on all four lower Snake River reser­
voirs. Additional significant sloughing and erosion 
can be expected. 

Upland Zone 

The upland areas surrounding the projects are 
typical of the semi-arid Intermountain ecotype 
which is dominated here by rabbitbrush, cheat­
grass and remnant bunchgrasses and forbs. Topo­
graphic relief increases from the lower to upper 
end of this reach reflecting increasing proportions 
of rock cliff and talus slopes. This upland com­
munity is the dominant vegetation type through­
out the reach. Fencing of project lands has elimi­
nated cattle grazing on this plant community thus 
encouraging re- establishment of some of the 
native plants. There are 13,497 acres of this 
vegetation type within project boundaries. 
Approximately 7,436 acres were inundated by the 
projects. (Above acreages do not include inter­
mingled cliff and talus). 

Continued historic operation of the projects 
would have little if any influence on this vegeta­
tion community. If the expected additional 
testing of drawdowns leads to annual drawdowns 
throughout the majority of the growing season, 
this community can be expected to replace some 
bands and pockets of riparian vegetation that is 
presently dependent on existing reservoir levels to 
provide subirrigation. 

Riparian Zone 

The extent and type of riparian vegetation occurring 
along this reach is totally dependent on water avail­
ability. Prior to construction of the dams, there 
were approximately 5,201 acres of riparian vegeta­
tion. This type included forb areas composed of 
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species such as teasel, curly dock, and water hem­
lock; shrubland represented by hawthorn, chokecher­
ry, currant and blackberry; scrub-shrub dominated 
by coyote and other willows; and forested areas 
dominated by black cottonwood and white alder. 
Much of this vegetation was found in discontinuous 
stringers along the main river at the bottom of the 
canyon. However, much of this habitat type also 
occurred in the side canyons associated with seeps 
and springs. A10ng with an increase in topographic 
relief from the downstream to the upstream end, 
there exists a corresponding gradient in precipitation 
that ranges from approximately nine to ]5 inches. 
Increased precipitation in the upstream reaches 
affords a higher occurrence of riparian vegetation in 
the side draws and shallow pockets across the can­
yon slopes not found further downstream. This 
change in vegetation frequency becomes evident 
around RM 85. 

Thday, approximately 2,123 acres of similar habitat 
types occur in varying proportions. Species composi­
tion has also changed somewhat reflecting intrusion of 
invader species such as Canada thistle, false indigo. 
black locust, and Russian olive. The following percent 
losses have been estimated: Forb - 42 percent; shrub 
- 29 percent; scrub-shrub - 84 percent; forest - 82 
percent. In addition to riparian vegetation that 
remained relatively undisturbed above the newly 
established water line, 1,050 acres are supported or 
have been artificially lecreated through the use of 
irrigation on 10 habitat management units (HMU's) 
scattered throughout this reach. These areas were 
developed as part of the Lower Snake River Fish and 
Wildlife Compensation Plan (LSRFWCP). The 
following percentages represent the contribution of 
these habitat types to the total currently existing on all 
project lands: forb - 69 percent; shrub - 2S percent; 
scrub-shrub - 33 percent; forest - 28 percent. 

An additional 3,434 acres of adjacent lands have 
recently been acquired under the LSRFWCP and 
will be developed and managed to supJX)rt additional 
riparian vegetation. Under historic operation prac­
tices, some additional riparian vegetation, or at least 
changes in proportion of riparian types, can be 
expected through natural succession or to additional 
sediment deposition. The recent operation of the 
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reservoirs near MOP has shown significant benefits 
for riparian vegetation, particularly scrub-shrub 
which has naturally invaded the exposed band of rich 
sediment and can endure inundation from Novem­
ber through March. Continuance of this operational 
strategy would reflect additional development of this 
habitat type. Introduction of additional drawdowns, 
particularly any of significant length (e.g., April 
through June) could be devastating to existing 
riparian vegetation. Removal of water that presently 
infiltrates the root zone along the existing shoreline 
would likely cause that vegetation to desiccate and 
die and likely be replaced by upland vegetation types 
above high pool. In addition, modifications would 
have to be made to existing water intakes for irriga­
tion systems presently supporting riparian -type 
vegetation on the HMU's. 

Emergent Wetland Zone 

Amount and occurrence of wetland vegetation has 
increased since project construction. From mapping 
that was performed in 1989 using 1/2 acre minimum 
mapping units (from which all acreages were derived 
for this reach), 44 acres of wetland vegetation now 
exist. Numerous small pockets of wetland vegetation 
less than 1/2 acre in size exist in small impound­
ments behind roads and railroads and small embay­
ments. Vegetation is dominated by cattail with some 
rushes and sedges. 

Little if any change in amount of wetland vegetation 
would be expected under historic operating condi­
tions. With future operation at MOP during the 
growing season, a slight increase may be observed, 
or perhaps just a shift in location of existing wetland 
areas to slightly closer to MOP elevation with devel­
opment of more riparian -type vegetation landward. 
Future operations implementing extended draw­
downs would likely exhibit similar effects to those 
incurred on riparian-types. Long periods of desic­
cation during the growing season would eliminate 
this habitat type. 

Submerged Aquatic Plant Bed Zone 

Extent of this vegetation type has never been quanti­
fied for this reach but is assumed to be limited, 
correlated with the amount of shallow water present. 
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Future operation at MOP could potentially influence 
an increase in this type since a more stable pool 
would be more conducive to these plants' survival. 
Future operations based on drawdowns would likely 
eliminate all of this vegetation type. 

Island Habitat 

Prior to project construction, there were over 
50 islands of greater than 5 acres in size scattered 
throughout the 140 mile stretch of river. This 
component has been reduced to two islands of 
significant size (48 and 123 acres), the latter 
having become a recreation area connected to the 
mainland by a causeway. About 20 additional 
islands, some as sma]] as 0.1 acre are also present. 
At least four have been created from dredged 
material disposal. 

All of these islands maintain their integrity under 
existing operating conditions, i.e. no land - bridging 
occurs, even at MOP. However, if future operations 
incorporate drawdowns, most or all of these islands 
will exhibit land bridging, depending on the magni­
tude of the drawdown. 

Fish Productivity Zone 

Reference the Corps' 1992 Options Analysis EIS for 
a good discussion of resident fish productivity. 

With continuance of historic operating conditions, 
resident fish productivity should remain unaf­
fected. Continued operations at MOP could 
possibly enhance spawning conditions for some 
species. Future operations incorporating draw­
downs could have devastating effects on many or 
most of these same species depending on timing, 
duration and magnitude. 

Benthic Invertebrate Productivity Zone 

Benthic diversity in the lower Snake projects is 
relatively low, and is dominated by chironomids and 
oligochaetes. The density of other taxa such as 
amphipods (Corophium sp.) and nematodes is low. 
Total biomass is highly influenced by oligochaetes 
and ranges from 2 glm2 to 20 glm2 in Lower Granite 
reservoir (Bennett et at 1990). 

Mollusc diversity has been greatly reduced by the 
impoundment of the Snake River, and molluscs 
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populations are presently dominated by the 
introduced Asian clam (Corbicula fluminea). In 
Lower Granite reservoir, Gonidea angulata is the 
most frequently observed large bivalve. '!\vo species 
of floaters, (Anodonta kennerlyi) and (A. californien­
sis), Federal candidates for listing as threatened and 
endangered species, are present. All molluscs in 
Lower Granite reservoir were severely impacted by 
the 1992 drawdown (Frest and Johannes 1992). 

Densities of crayfish in the lower Snake reservoirs 
have not been quantified, except for limited evalua­
tions in Lower Granite reservoir. Bennett et al. 
(1983) found the highest densities of crayfish at 
upstream sites in Lower Granite reservoir, with 
numbers being greater in the main channels 
compared to benches. Mortality during the 1992 
drawdown would also indicate that large numbers of 
crayfish are associated with riprapped shorelines. 

Benthic invertebrate densities in the drawdown zone 
would likely be reduced with the drawdown alterna­
tives, as benthic organisms do not tolerate prolonged 
desiccation. Recolonization after refill would occur 
to some extent, dependent on duration and depth of 
dewatering, and would likely be greater in the upper 
pools where benthic drift from free-flowing 
stretches of the Snake River enters the lower Snake 
River projects. Recolonization by chironomids is 
likely to be most rapid because of their short life 
cycle and mobility of the adults. 

Elimination of the mollusc fauna would be expected 
within the drawdown zone. Certain species that are 
already rare, such as the floaters, would probably be 
eliminated. The Asian clam, which is presently 
abundant and is an important white sturgeon food 
item, is likely to be substantially reduced (Ben-
nett 1991). 

Crayfish numbers would be greatly reduced by the 
drawdown alternatives. Based on observations 
during the 1992 draw down, crayfish are very suscep­
tible to stranding mortality because they seek refuge 
in nearby cover such as riprap, rather than following 
the receding water line. 
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Human Effects 

Human activity and use of the reservoirs, primarily 
associated with recreation, i.e. boating, has increased 
relative to recreational use prior to creation of the 
reservoirs. This use is likely to increase under 
existing operations given general trends in increased 
'leisure time' and observed and expected influx of 
retirees into the general area. Future operations 
incorporating MOP would likely seriously impact 
this recreational use. 

Shoreline activity has increased locally, associated 
with dams and recreation areas, marinas and ports. 
Farming and grazing activities have almost been 
eliminated except for scattered cattle watering 
corridors, where cattle have direct access to the 
river. The fenced project lands created a buffer 
zone between the shoreline and all existing agricul­
tural activities. The amount of this activity would 
remain unchanged under future conditions with 
perhaps some increase in 'curiosity seekers' under 
future drawdown operations. Drawdowns would also 
make islands accessible to people on foot. 

2.2.15.2 Wildlife 

Waterfowl 

Canada Goose 

(1) Nesting: Geese nest in the cliffs bordering 
the reservoirs along this reach with produc­
tion corresponding to the occurrence and fre­
quency of this habitat type which increases 
upriver. This component would be relatively 
unaffected by alternative strategies. New 
York Island, the sole remaining island of sig­
nificance, produces an average of 64 success­
ful nests annually. The other smaller islands 
that produce any successful nests average 0.3 
- 2.4 annually. The Corps also maintains 75 
goose nesting tubs located in various shallow 
water areas in association with HMU's. Use 
of these tubs by geese has increased over the 
years with the greatest use observed at the 
upper end of this reach. Highest use for all 
four reservoirs for which data is available was 
15 successful nests in 1987. 
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(2) Brooding: An abundance of brooding pas­
tures, both natural and artificially managed 
on HMU's, are present along this reach. This 
would not be expected to change under con­
tinued existing operating conditions. Contin­
ued operation at MOP could possibly provide 
some benefit in availability of sprouting her­
baceous growth immediately adjacent to the 
water's edge. However, much of this zone is 
being invaded by woody species, creating 
conditions conducive to predation. Such 
growth could also hinder access and cause 
increased predation associated with existing 
landward pastures. 

(3) Wintering: Most goose wintering occurs at 
the lower end of this reach, associated with 
the availability of irrigated agricultural lands 
providing a food source. The reservoirs are 
used primarily for roosting. 

Mallard 

(1) Nesting: Very little mallard nesting has been 
observed along the lower Snake River, most 
likely due to very limited occurrence of suit­
able dense nesting cover. 

(2) Brooding: What little brooding that may oc­
cur is associated with the shallow backwaters 
and embayments. 

(3) Wintering: Significant numbers of mallards 
winter on the reservoirs. As with geese, their 
primary use is roosting. 

Colonial Nesting Birds 

Great Blue Heron 

(1) Nesting: There are no known rookeries along 
the lower Snake River. 

(2) Foraging: Great blue herons are frequently ob­
served along this reach. They forage along shal­
low shorelines, backwaters and embayments. 

Shorebirds 

Spotted Sandpiper. Shorebird occurrence along this 
reach is limited due most likely to limited availability 
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of mudflats. The area is most likely used as a stop­
over during migration. Although future operations 
incorporating drawdown would increase availability 
of mudflats, the expected durations would most 
likely eliminate desirable prey items. 

Nongame Birds 

Downy Woodpecker 

(1) Nesting: Availability of nesting cavities 
associated with snags and decaying riparian 
hardwoods is an extremely limited habitat 
component along this reach. This is a neces­
sary requirement for several species of neo­
tropical cavity nesting birds. Present-day 
mitigation activities focus on replacement of 
this component which was prevalent along the 
original free-flowing river and associated 
canyon bottoms that have since been inun­
dated. This is a difficult habitat type to re­
place for a variety of reasons, primarily due 
to lack of suitable areas to attempt re-estab­
lishment, and competing uses by other ani­
mals such as deer and beaver in earlier life 
stages of the tree. 

(2) Feeding: Feeding for this and other gleanor 
species takes place in the same habitat type. 
This riparian forest habitat provides the high­
est habitat diversity within any single type 
found in this region and therefore provides 
necessary habitat components and life requi­
sites for an abundance of species. Due to in­
undation from dams as well as poor grazing 
practices and increased frequency of fire in 
adjoining lands, this habitat type has become 
severely limited in extent. 

Red-winged Blackbird 

(1) Nesting: This species is totally dependent on 
cattail for nesting. This very common species 
can be found occupying almost all wetland 
areas supporting cattail throughout the reach. 
Continued operations similar to historic 
would not affect this habitat. Incorporation 
of MOP annually could possibly increase this 
habitat type slightly. Incorporation of annual 
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drawdown would likely eliminate this habitat 
type. 

(2) Feeding: Although not necessarily dependent 
on wetlands for feeding, this species is rarely 
found in the absence of cattail. 

Yellow Warbler 

(1) NestinglFeeding: This species exclusively oc­
cupies scrub-shrub habitat provided by 
shrub-type willow growth. Many small pock­
ets of this habitat type occur along backwa­
ters, embayments and tributary deltas. This 
habitat type provides food and cover for a 
variety of other animals as well. 

Raptors 

Wintering Bald Eagle 

(1) Foraging: A few bald eagles winter along the 
lower Snake River, feeding primarily on wa­
terfowl and, to a lesser extent, on upland 
game, salmonid carcasses and other wildlife 
carcasses. 

Aquatic Furbearers 

Beaver 

(1) Denning: Beaver are quite common along 
the lower Snake River. Lodges are rare, with 
most denning occurring in banks and in 
association with at least sapling size trees. 

(2) Feeding: Beaver are dependent on woody 
riparian growth as a food source. 

Otter 

(1) Denning: Requirements for this species are 
not as stringent as for beaver. Otter use dens 
previously excavated by other species, al­
though always in close proximity to water. 

(2) Feeding: Otters depend on prey found in 
shallow water and are also dependent on rela­
tively dense bank cover that can be supplied 
by vegetation, woody debris and/or rocks. 
Heavy riparian vegetation cover provides the 
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best environment for both the cover and 
feeding requirements of this species. 

Terrestrial Furbearers 

Raccoon. Raccoon foraging and denning require­
ments are largely dependent on prey items found in 
riparian-type habitats and associated shallow water. 

Big Game 

Deer 

(1) Fawning: The primary species along this 
reach is mule deer. Whitetail deer are found 
along Lower Granite reservoir (the upper­
most project) in association with dense shrub 
and tree cover. Although some island fawn­
ing may occur, mule deer are not dependent 
on islands for this. Primary use of the Snake 
River Canyon is for wintering with deer mov­
ing up and down the canyon draws and into 
the rolling wheatfields above on a daily basis. 
The HMU's, vegetated draws and other pock­
ets of riparian vegetation provide good condi­
tions for fawning. Impacts to these habitats 
would force deer to find suitable areas fur­
ther from the projects and could possibly re­
duce overall populations because of this. 
Other suitable areas would already likely be 
used by other deer. 

(2) Foraging: Although deer are found year­
round on the projects and particularly on the 
HMU's, the primary dependency on the area 
would be for provision of winter browse. 

Amphibians and Reptiles 

Amphibian occurrence and use along the lower 
Snake River is limited. This could be due to a lack 
of suitable breeding habitat and/or lack of colonizing 
species post-inundation and low populations in the 
region in general. 

As is the case with most amphibians, long-toed 
salamander, tiger salamander, Woodhouse's toad, a 
state monitor species, and Western toad are closely 
associated with permanent ponds, usually within 
forested wetland vegetation adjacent to rivers. Tree 
frog and spotted frog occur in association with 
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submerged aquatic vegetation of seasonal emergent 
wetlands and ponds. 

Reptile occurrence and use is limited although some 
snake species are dependent on a well-developed 
riparian zone for availability of prey, cover and 
over-wintering requirements. 

Endangered, Threatened, and Sensitive Species 

Plants 

McFarlane's four-o'clock Federal threatened 

Northwest raspberry Federal candidate 2 

Jessica's aster Federal candidate 2 

Broad-fruited mariposa Federal candidate 1 

Snake River goldenweed Federal candidate 2 

Palouse goldenweed Federal candidate 2 

Cusick's lupine Federal candidate 2 

Spalding's silene Federal candidate 2 

Hazel's prickly phlox Federal candidate 2 

Bartonberry Federal candidate 2 

Insects 

Columbia River Tiger beetle Federal candidate 2 

Shepard's parnassian Federal candidate 2 

Birds 

Bald eagle Federal endangered 

Peregrine falcon Federal endangered 

Northern goshawk Federal candidate 2 

Western burrowing owl Federal candidate 2 

Harlequin duck Federal candidate 2 

Loggerhead shrike Federal candidate 2 

Western sage grouse Federal candidate 2 
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Black tern Federal candidate 2 

Ferruginous hawk Federal candidate 2; 
Washington State 
threatened 

Olive sided flycatcher Federal candidate 2 

Mammals 

Gray wolf Federal endangered 

Preeble's shrew Federal candidate 2 

Long-eared myotis Federal candidate 2 

Long-legged myotis Federal candidate 2 

Yuma myotis Federal candidate 2 

Small-footed myotis Federal candidate 2 

Pale Townsend's big eared Federal candidate 2 
bat 

Washington ground squirrel Federal candidate 2 

Amphibians and Reptiles 

Thiled frog Federal candidate 2 

Spotted frog Federal candidate 2; 
Washington State 
candidate 

Northern sagebrush lizard Federal candidate 2 

Molluscs 

Columbia pebble snail Federal candidate 2 

California floater Federal candidate 2 

Fish 

Chinook salmon Federal endangered 

Sockeye salmon Federal endangered 

Bull trout Federal candidate 1 

Pacific lamprey Federal candidate 2 

Westslope cutthroat trout Federal candidate 2 

Interior redband trout Federal candidate 2 
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2.2.16 McNary Project 

Short-term Operational Limits 
-------I 

McNary Dam and Lake Wallula 
------I 

Lake Elevation 

Normal Full Pool 

Minimum Pool 

Discharge 

Minimum 

December-February 

March - November 

Maximum change per hour 

2.2.16.1 Physical Habitat 

Barren Zone 

340 ft 

335 ft 

12,500 cfs 

50,000 cfs 

150,000 cfs 

The McNary reservoir typically operates within a 
five foot range. Much of the lower half of the 
reservoir is bordered by steep topography and rip 
rap protecting a road on the east side and rail­
road on the west side. The shorelines bordering 
the upper half of the reservoir are relatively flat, 
especially on the east side between the mouths of 
the Snake and Walla Walla Rivers. This provides 
for the creation of extensive mudflats when the 
pool is operated at or near its minimum. Erosion 
and landslide potential is minimal throughout the 
reservoir, however significant influx of sediment 
is contributed via the Walla Walla River which has 
formed an extensive delta at its mouth. Continu­
al formation of this delta would be expected in 
the future. Little to no change would be expected 
regarding the extent of mudflats. 

A recent change in operations has restricted 
water levels to within one-foot of MOP from 
April through October. This could have a minor 
effect on the shape and location of delta forma­
tion at the mouth of the Walla Walla River. 
While this operation would maximize the amount 
of mudflats exposed, it would concurrently pro­
mote desiccation. 
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Upland Zone 

Upland areas surrounding the project are typical 
of shrub-steppe in the area. Gray and green 
rabbitbrush have replaced big sagebrush for the 
most part. Limited associations of sagebrush and 
bitterbrush can still be found within project 
boundaries, mostly on flat benches. Cheatgrass 
has replaced most of the native bunch grasses. 
There are presently 8,672 acres of upland habitat 
within the project. There would be very little if 
any affect on this plant community regardless of 
future operations. 

Riparian Zone 

Riparian vegetation is found in association with the 
reservoir shoreline, backwaters, sloughs and along 
tributaries. This vegetation is dependent on subirri­
gated conditions and represents three communities; 
forest or hardwood, shrub, and herb or forb. The 
habitat provided by this vegetation is very limited in 
extent and provides critical cover and food for the 
majority of wildlife species found in the area for at 
least part of the year. 

The forest type is dominated by black cottonwood. 
The most extensive stand of cottonwood on the 
project is located at the mouth of the Walla Walla 
River. Willow is commonly found in association with 
cottonwood. The Yakima River delta, another 
major tributary, is composed mostly of Russian olive. 
Other common tree species include white alder, red 
alder, hackberry, and black locust. There are 1,255 
acres of this habitat type on the project. 

The shrub component is comprised of a scrub-shrub 
community of willow and an exotic, false indigo, 
usually found adjacent to the high water line along 
protected backwater areas. A more mesic shrub 
community is typified by species such as black haw­
thorn, chokecherry, golden currant and red -osier 
dogwood. Wood's rose and smooth sumac can 
withstand somewhat drier conditions. There are 365 
acres of riparian shrub within the project. 

The riparian herbaceous vegetation type is found 
chiefly on sandbars, mudflats and other riparian 
substrates as well as areas adjacent to the reservoir 
supporting subirrigated conditions. It is a very 
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limited habitat type occupying only 14 acres. Repre­
sentative species include mustards, docks, pigweeds, 
composites, thistles, and Russian thistle. Grasses 
include foxtail, squirrellai l and reed canarygrass. 

Recent operation at MOP has encouraged develop­
ment of scrub-shrub. This habitat type would be 
expected to mature under future similar operation. 
Other riparian types would be expected to remain 
relatively unaffected. 

Emergent Wetland Zone 

Approximately 354 acres of emergent wetlands 
occur, the majority located just below the mouth of 
the Snake River and in McNary Refuge which 
occupies McConnack Slough. lYPical wetland taxa 
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Figure 2-1 4. McNary and Ice Harbor Projects 
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for the region are present including cattail, bulrush 
and sedge. 

Continued operation at MOP could encourage 
expansion or minor displacement of this habitat 
type, Le. replacement by scrub- shrub and develop­
ment closer to the "new" water line. MOP opera­
tion would also increase the ratio of vegetation to 
wate r in the wetland ponds of McNary Refuge. 

Submerged Aquatic Plant Bed Zone 

This vegetation type has not been quantified. The 
most extensive beds likely occur in ponds within the 
refuge. Future operations at MOP could negatively 
impact these beds but could possibly be offset by 
establ ishment of beds in a more stable environment 
within the reservoir proper. 
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Island Habitat 

Dozens of islands were inundated by the project 
and replaced by relatively few new ones. The 
inundated islands were probably similar to those 
existing in the Hanford Reach and the Strawbeny 
Islands located below Ice Harbor Dam. The 20 
"new" islands are a result of partially submerged 
sand hills and bluffs. Other islands have been 
constructed using dredged material. Boise Cascade 
built a dredge island in 1985 composed of silt and 
cobble. Three islands were created from shot-rock 
dredged material below the mouth of the Snake 
River between 1978 and 82. Tho of these islands 
were reshaped in January, 1992 to lower their 
profiles, and dredged silt from local port access 
sites were deposited on top of the original material 
and vegetated with grasses. The islands support the 
entire range of habitats found on the project from 
bare sand and gravel to riparian fo rest. 

Future operations, whether at MOP or fluctuating 
within the normal range, shou ld not affect the 
integrity of the islands nor cause a land-bridging 
concern. Past "normal" operation has included "soft 
constraints" between I March - May 15 operating 
within the upper three feet to inhibit goose nesting 
below maximum pool. 

Fish Productivity Zone 

Reference the Corps' 1992 Options Analysis EIS for 
a good discussion of physical parameters associated 
with resident fish productivity. 

Future operations incorporating MOP could possibly 
enhance spawni ng conditions for some species. 
Otherwise. resident fish productivity is expected to 
remain unaffected. 

Benthic Invertebrate Productivity Zone 

Certain benthic invertebrates have been able to 
exist under existing operations. Future operations 
at MOP could possibly enhance their existence. 
Many wildlife and fish species rely on benthics as 
prey items. 
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Human Effects 

The upper end of the Columbia River portion of 
the project flows through the Tri-Cities of Rich­
land, Pasco and Kennewick, Washington. This 
populous. urbanized area supports many parks. 
beaches, boat launches and marinas. Most of the 
shorelines through this reach are rip rapped levees. 
Other similar recreation facilities are located to­
ward the lower end of the project near Umatilla. 
Oregon. Hunting, fishing, water skiing and other 
boating - related activities are probably the most 
common sources of disturbance to wildlife. The 
more productive nesting islands are posted in an 
attempt to minimize human use during the nesting 
season. There are 3 port facilities scattered along 
the reservoir. 

Human recreation and use will likely increase in the 
fulure following nationwide trends. The Hanford 
Nuclear Reservation is located at the uppermost 
end of the project along the free- flowing Hanford 
Reach. This facility is a major employer and has 
gone through several boom and bust periods. 
Employment has been increasing there associated 
with environmental cleanup efforls. 

2.2.16.2 Wildlife 

Waterfowl 

Canada Goose 

(1) Nesting: McNary pool supports a large popu­
lation of nesting Canada geese. The 25 is­
lands, together with the McNary Wildlife Ref­
uge produced up to 675 goslings in 1991. 
Most goose nesting occurs on seven islands, 
with the greatest numbers of successful goose 
nests (73) occurring on Badger Island. Thtal 
number of successful nests for al\ island nest­
ing averages 130. In 1974, the U.S. Fish and 
Wildlife Service erected 30 nesting baskets on 
the Strawberry Islands (part of the refuge 
complex) to eliminate predation by raccoons 
that had become established there. These 
baskets receive about 20 percent use. The 
refuge maintains 19 goose nesting platforms. 
Some ground nesting has also been observed 
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within the refuge but is very susceptible to 
both avian and ground predators. 

Under continued existing operations, 
including operating at MOp, goose nesting 
would not be expected to be impacted. 
Operation at MOP would actually maximize 
the island acreage available for potential 
nesting. 

(2) Brooding: Adequate habitat for brooding 
pastures is thought to exist along McNary 
Reservoir. Almost all of this habitat is natu­
rally occurring. This condition would not 
change under continued existing operations. 
Future operations at MOP could provide 
additional herbaceous forage within the 
drawdown. Development of woody vegeta­
tion within this zone however, could create 
cover conducive to predators. 

(3) Wintering: Number of wintering Canada 
geese on McNary Refuge have been known to 
peak at about 50,000 with as many as 20,000 
additional geese utilizing other areas of the 
reservoir. These birds use abundant corn and 
wheat fields provided on the refuge and sur­
rounding agricultural lands. Annual use is 
highly dependent on weather conditions. The 
U.S. Fish and Wildlife Service conducts aerial 
censuses of a large portion of the Columbia 
Basin on a monthly basis during November­
January. Future use of this area is not ex­
pected to change under existing operating 
conditions. 

Mallard 

(1) Nesting: Little data is available on mallard 
nesting. In 1990, 104 mallard pairs were 
counted on McNary Refuge. Other pairs ob­
served in 1990 included: gadwall (62), shovel­
er (203), wigeon (58), cinnamon/blue-wing 
teal (86), green -wing teal (58), and pin-
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tail (36). Nine boxes were added to goose 
structures for mallard use as well as 12 plastic 
nesting tubs in 1990. Some additional nesting 
likely occurs on the more heavily vegetated 
islands within the reservoir. 

2 

(2) Brooding: A few mallard broods are usually 
observed on McNary Refuge but high preda­
tion rates are assumed due to the abun­
dance of skunk, magpie and feral cats. Teal, 
pintail and wood duck broods have also been 
observed. Very limited brooding may also 
occur associated with the islands or along 
shallow backwaters along the reservoir. An 
attractive brooding area consisting of a com­
plex of backwater ponds and wetlands occurs 
immediately below the mouth of the Snake 
River. 

(3) Wintering: Roughly 80,000 mallards used 
grain fields on the refuge in 1990. Approxi­
mately 172,000 were observed throughout the 
reservoir in December, 1993. As with Cana­
da goose, these numbers vary dramatically 
from year to year depending on weather and 
other factors. Future use is not expected to 
change under existing operations. 

Diving Ducks 

(1) Nesting: Actual nesting data is not available 
but the following pair counts were observed 
on McNary Refuge in 1990: Redhead (76); 
Canvasback (6); Lesser Scaup (68); Ruddy 
(104); Ring-neck (45); Bufflehead (6); and 
common goldeneye (2). Future existing op­
erations would not likely have any effect on 
potentially nesting divers. 

(2) Brooding: No diving duck broods were men­
tioned as being observed on the refuge in 
1990. If any brooding of diving ducks occurs 
within McNary Reservoir, it would not be 
expected to be effected by future existing op­
erations. 

(3) Wintering: Between 1,000-2,000 divers have 
been counted during December and January 
from aerial censuses over McNary Reservoir. 
These include redhead, canvasback, greater 
and lesser scaup, ringneck, common and Bar­
row's goldeneye, bufflehead, hooded and 
common merganser, and ruddy duck. Future 
existing operations would not be expected to 
have any effect on this usage by diving ducks. 
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Colonial Nesting Birds 

Great Blue Heron 

(1) Nesting: A substantial rookery is located on 
Foundation Island. This rookery also con­
tains black-crowned night herons. 

(2) Foraging: Herons are commonly observed 
foraging along shallow shorelines, backwaters 
and embayments. Their use of these areas 
would not be impacted by future existing op­
erations. 

Forsters Tern 

(1) Nesting: Forsters (as well as Caspian) terns 
have been known to nest on the artificially­
created Crescent Island. Vegetation devel­
opment, combined with competition from 
California gulls is limiting this opportunity. 
Future operations incorporating MOP could 
possibly create favorable conditions for this 
species. 

Shorebirds 

Black-necked stilt. Little is known about the occur­
rence of nesting along McNary Reservoir. Data 
obtained from the Blue Mountain Chapter of the 
Audobon Society lists the following species that have 
been observed at the Walla Walla River Delta: 
American coot, black- bellied plover, lesser golden 
plover, snowy plover, semipalmated plover, killdeer, 
black-necked stilt, American avocet, greater and 
lesser yellowlegs, spotted sandpiper, whimbrel, 
long-billed curlew, marbled godwit, sanderling, 
semipalmated sandpiper, western sandpiper, least 
sandpiper, Baird's sandpiper, pectoral sandpiper, 
dun lin, stilt sandpiper, short-billed dowitcher, 
long- billed dowithcer, common snipe, Wilson's 
phalarope, and red- necked phalarope. A Virginia 
rail call was heard on the McNary Refuge in 1990 
but never observed. Other water birds observed 
include pied-billed, red-necked and western grebe, 
white pelican (about 100 in 1990) and double­
crested cormorant. 

2-82 FINALEIS 

Nongame birds 

Downy Woodpecker 
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(1) Nesting: Suitable habitat in the form of ma­
ture cottonwoods is present near the mouth 
of the Walla Walla River and pockets along 
the shoreline up to and above the mouth of 
the Snake River. There is also some suitable 
habitat along this same stretch along the 
western shoreline up to the mouth of the 
Yakima River although most "forested" areas 
along this shoreline are dominated by Rus­
sian olive. Regeneration of cottonwood is a 
concern since it normally requires a situation 
characterized by periodic flooding. Future 
existing operations are not expected to affect 
this habitat type. Future operations at MOP 
could possibly create conditions for some lim­
ited development of cottonwood. 

(2) Feeding: Feeding is conducted within the 
same habitat type however, the areas domi­
nated by Russian olive may be more heavily 
used for this activity. 

Red-winged blackbird. All nesting and most feeding 
occurs within wetlands dominated by cattail. Small 
pockets of cattail occur throughout the backwaters 
along the reservoir. Continued existing operations 
would not affect this habitat type. Future operations 
at MOP could possibly encourage development of 
cattail. 

Yellow Warbler. This species exclusively occupies 
scrub-shrub habitat provided by shrub-type willow 
growth. Many pockets of this habitat type occur 
along backwaters, embayments and tributary deltas. 
Continued existing operations should have no im­
pact on this habitat type. Continued operation at 
MOP would encourage additional development of 
this habitat within the drawdown zone. 

Raptors 

Wintering Bald Eagles. A few bald eagles winter 
along McNary Reservoir feeding primarily on water­
fowl and to a lesser extent on upland game, salmo­
nid carcasses and other wildlife. Future existing 
operations are not anticipated to impact prey species 
nor mature trees which offer perch and roost sites. 
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Aquatic Furbearers 

Beaver. Beaver are found in association with the 
riparian forested and scrub-shrub areas containing 
a high proportion of young trees and suitable banks 
for denning. Future existing operations are not 
expected to impact woody riparian habitat however 
regeneration of forested areas must take place. 
Future operations at MOP could potentially benefit 
this habitat type. 

River Otter 

(1) Denning: Otter use dens excavated by other 
species in close proximity to water. They 
have been known to use rip rap of suitable 
size for this purpose as well. Future existing 
operations are not likely to impact the occur­
rence of suitable den sites. 

(2) Feeding: Otters depend on prey found in 
shallow water habitats and are also depen­
dent on relatively dense bank cover provided 
by vegetation, woody debris and large rocks. 
Future existing operations are not expected 
to impact this requirement and future MOP 
operations could encourage development of 
additional cover. 

Terrestrial Furbearers 

Raccoon. Raccoon foraging and denning require­
ments are largely dependent on prey items found in 
riparian-type habitats and associated shallow water. 
Future operations are not expected to negatively 
impact these habitats. 

Big Game 

Deer 

(1) Fawning: Mule deer occur throughout the 
project area. Islands are used to some extent 
for fawning. Otherwise, fawning is associated 
with heavy cover associated with riparian ve­
getation. Future operations are not expected 
to impact riparian vegetation. 

(2) Foraging: Mule deer are only partially de­
pendent on project lands and riparian areas 
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for food, that dependence increasing during 
winter for sources of browse. Future existing 
operations are not expected to negatively im­
pact riparian vegetation. 

Amphibians and Reptiles 

Amphibian occurrence and use of habitats along the 
reservoir are very low, probably due to existing 
fluctuations. Although recent operations at MOP 
have helped stabilize water levels, it has not yet 
allowed suitable wetland -type vegetation to estab­
lish immediately adjacent to the water line. 

Riparian areas along the reservoir are used to some 
extent by garter and gopher snakes. These areas 
provide sources of prey, cover, and over-wintering 
habitat. 

2.2.17 John Day, the Dalles, and Bonneville 
Dams 

Short-term Operational Limits 

John Day Dam and Lake Umatilla 

Lake Elevation 

Full Pool 

Minimum Pool 

Discharge 

Minimum 

December-February 

March - - November 

Maximum change per hour 

268 ft 

257 ft 

12,500 cfs 

50,000 cfs 
200,000 cfs 

Special Requirements: Normal minimum eleva­
tion in spring is 262 feet for protection of geese 
during nesting period March 1 - May 15. 

Reservoir is to be operated between elevation 
264-265 once every three days during the 
goose nesting period, March 1 - May 15. 

Reservoir is to be operated between elevation 
262.5 - 264 during juveniie fish outmigration 
period from May 1 - August 31 unless higher 
levels are required for irrigation withdrawals. 
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The Dalles Dam and Lake Celilo 

Lake Elevation 

Full Pool 

Minimum Pool 

Discharge 

Minimum 

December-February 

March - November 

Maximum rate of change per 
hour 

Bonneville Dam and Lake 

Lake Elevation 

Full Pool 

Minimum Pool 

Normal forebay operating range 

Maximum 24-hr fluctuation at 
Stevenson gauge 

Tailwater Elevation 

Rate of change 

Summer (April 1-September 
30 (60-min limit 

Normal - 24 hr limit 

Maximum - 24 hr limit 
(no more than 10 times 
per season) 

Wmter (October 1 -
March 31) 60-minlimit 

Normal - 24 hr 

Maximum - 24 hr limit 
(no more than 18 times 
per season) 

Discharge 

Minimum instantaneous 

Minimum daily average 

160 ft 

155 ft 

12,500 cfs 

50,000 cfs 

150,000 cfs 

77.0 ft 

70.0 ft 

71.5 - 76.5 ft 

4.0 ft 

1.5 ft 

4.0 ft 

5.0 ft 

3.0 ft 

7.0 ft 

10.0 ft 

80,000 cfs 

100,000 cfs 

Special requirements: Normal operating range 
will not be exceeded more than 18 days per 
year. 

When average 7 -day inflow is below 125,000 cfs, 
the minimum instantaneous outflow limit is 
70,000 cfs and the minimum daily average 
discharge limit is 80 percent of the 7-day 
average inflow. 
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Bonneville (RM 145), The Dalles (RM 216), and 
John Day (RM 292) dams are the most down­
stream of the Federal projects on the Columbia 
River. All three projects are operated by the 
USACE. These projects are run-of-river, with 
John Day Dam having flood storage capability. 
Significant wildlife habitat is prevalent in the area 
around John Day Dam. 

2.2.17.1 Physical Habitat 

Barren Zone and Shallow Water Zone 

Shallow water habitat occurs along the shoreline of 
the Columbia River and around islands within the 
various pools. 'lYpically the substrate for Bonneville, 
The Dalles, and John Day pools is comprised of 
rock, gravel, sand, and silt with rocky shorelines 
predominating in many locations. Gravel shorelines 
are prevalent in the upper John Day pool. Sand and 
silt deposits are most evident in backwaters, inlets, 
and embayments or at the mouths of rivers. A 
substantial delta formed from silts exists at the 
mouth of the Klickitat River in Bonneville pool. 
Sand/silt deposits are also evident just downstream 
of the Deschutes River mouth. The occurrence of 
wetland plants has been noted for the Klickitat 
River delta where elevational increase from sedi­
ment deposition has been sufficient for wetland 
plants to become established. Greater coverage of 
wetland plants is anticipated with additional eleva­
tion increase from sediment settling. 

Shallow water areas can be very productive of 
submergent, emergent and aquatic vegetation in 
addition to benthic invertebrate popUlations. 
However, this productivity is somewhat tempered 
in Bonneville, The Dalles, and John Day pools by 
fluctuating pool levels. Still, aquatic plant beds 
are evident in some locations; their areal extent 
and species composition have not been formally 
documented, however. Neither has areas of im­
portance for benthic invertebrates nor detailed 
work on their density and species composition 
been determined. There are indications of large 
beds of Corbicula manilensis, based on shorelines 
with dense layers of shells on the beach and ob­
servations of diving duck concentrations. 
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Bonneville pool normal operation range is from 71.5 
to 76.5 ft msl. although typically fluctuations occur 
within the upper three feet of this range. Aquatic 
plant beds are present in the pool and are expected to 
be most prevalent below 73.5 ms!. Location, extent 
and nature of these aquatic plant beds is unknown. 

The normal operational range for The Dalles pool 
is 155.0 to 160.0 ft msl with the forebay normally 
fluctuating 1 to 3 feet. Thus, much of the shallow 
water habitat (e!. 155.0-160.0) is periodically 
exposed. Development of aquatic plant beds would 
be most likely around elevation 155 ft. msl or slight­
ly lower. 

John Day pool is normally operated between eleva­
tions 262 and 265 ft ms!. Location, extent, and nature 
of aquatic plant beds is unknown, although the rela­
tively gentle topography and extensive shallow areas 
suggest their presence would be more substantial than 
in either The Dalles or Bonneville pools. The pres­
ence of suitable substrate within these shallow water 
areas for aquatic plants has not been established and 
would also significantly influence their presence, 
density, and possibly species composition. 

Upland Zone 

Upland areas abutting Bonneville, The Dalles and 
John Day pools exhibit a considerable variation in 
plant communities from west to east. This is attribut­
able to a graduation from a mild, wet marine west 
coast climate to a dry, cold winter- hot summer 
continental climate. Pool levels typically only influ­
ence a very narrow region immediately abutting the 
reservoirs. This zone of influence includes riparian 
habitat but does not extend into the upland habitats. 
Thus, the upland zone is not considered an area 
subject to impacts from implementation of various 
operational strategies. 

Riparian Zone 

Riparian habitats determined by the USFWS (BPA 
1990) are broken into three sub-categories: hard­
wood, shrub, and herb. Riparian hardwood is princi­
pally comprised of cottonwovd trees, although red 
alder, Russian olive, large willows and a few other 
tree species might also be present. Riparian shrub 
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habitat is comprised of willows, young hardwoods, 
false indigo, and other shrubby species. Riparian 
herb communit ies are chiefly herbaceous, low-grow­
ing forb-grass communities occupying sand, mud, or 
gravel bars. Herbaceous plants are generally weeds 
such as mustards, docks, pigweed, and Russian 
thistle. Grasses are also common. This category also 
includes seeding willows, cottonwoods, and other 
trees and shrubs. 

Riparian plant communities are dependent on subir~ 
rigation for water and are typically in immediate 
juxtaposition to a stream. This is particularly true in 
The Dalles and John Day pools where very dry 
conditions and dryland plant communities occur at 
slight elevations above full pool. 

Approximately 1,089 acres of riparian shrub and 
riparian hardwood occur adjacent to Bonneville pool 
or on islands within its bounds. Black cottonwood is 
the principal tree species in riparian hardwood stands 
along Bonneville pool. Large willows, red alder, 
western redcedar, and Douglas-fir are other species 
present (BPA 1990). 

Riparian plant communities comprise only 377 acres 
adjacent to The Dalles pool. The reduction in 
acreage is a result of the arid environment, shorter 
pool, and the immediate juxtaposition of highways 
and railroads to the river. Riparian shrub habitat 
comprises 299 acres of the total. Riparian shrub 
communities occur primarily along inlets and embay­
ments or on sandbars (BPA 1990). False indigo, an 
introduced shrub, is the most abundant shrub species 
(BPA 1990). 

John Day pool supports an estimated 571 ac of ripari­
an habitat based on 1994 aerial photo interpretation. 
Photo interpretation was not conducted downstream 
of RM 257.8 because of generally unsuitable condi­
tions for riparian habitat development. Black cotton­
wood is the dominant tree species, with willow, Rus­
sian olive, alder and hackberry representing other 
members of the riparian forest community. WIllows 
and young riparian hardwood species comprise the 
riparian shrub communiiy. Much of this habitat 
occurs within the Umatilla NWR and Irrigon Wildlife 
Management Area. 
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Figure 2-15. John Day Pool 

Emergent Wetland Zone 

Information on wetland habitat acreage associated 
with Bonneville and The Dalles, projects is derived 
from vegetative mapping efforts performed by Judith 
Glad, private consultant to the USFWS's fo r input 
into Bonneville Power Administration's (BPA) 
Wildlife Impact Assessments (1990) for these three 
projects. Mapping effort for Bonneville Project is 
based on 1975 aerial photography; 1979 photography 
is used for vegetation analysis on the other projects. 

Very limited acreage (15 ac) of emergent wetlands is 
associated with Bonneville Project. The USFWS 
(BPA 1990) characterizes emergent wetlands as wet 
soil areas supporting rushes. sedges and/or cattails. 
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Emergent wetlands generally occurs where drainage 
from adjoining slopes is interrupted by railroad or 
highway embankments or agricultural activities. 

Emergent wetlands in The Dalles pool are also 
typically formed in this manner. Approximately 52 
acres of emergent wetlands adjoin The Dalles pool, 
although not necessarily directly impacted by pool 
fluctuations. 

An estimated 2,283 acres of emergent wetlands are 
associated with John Day pool according to 1994 
aerial photo interpretation. Interpretation was only 
for lands upstream of RM 257.8 as rocky, steep 
slopes downstream result in minimal habitat pres­
ence. The USFWS (SPA 1990) note that emergent 
wetlands usually occupies sites where seepage from 
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upslope or sub irrigation maintains wetland plant 
species. They note that emergent vegetation com­
munities are more prevalent in Patterson and 
McCormack Slough Units in 1989 than indicated by 
interpretation of 1979 photography. They also note 
that numerous ponds appear to be undergoing 
natural succession from emergent wetlands to 
uplands. 

Submergent plant communities are present in Pater­
son and McCormach Sloughs, Irrigon Wildlife 
Management Area and other slackwater areas. 

Embayments 

Embayments, adjacent ponds, and associated tribu­
taries provide an important habitat feature for fish 
and wildlife resources on these projects. These 
embayments are relatively unique to the three 
projects and provide special wildlife values. They 
provide protected loafing and roosting areas for 
waterfowl and other waterbirds, in addition to food 
resources. Embayments are considered bodies of 
water cut off from the main river by highway or 
railroad causeways, or other features and are typical­
ly connected to the Columbia River via culverts or 
small channels. Associated tributaries reflect slack­
water conditions that extend up tributaries. Adja­
cent ponds encompass bodies of water adjacent to 
the river; the source of the water in these sites may 
arise from subirrigation and/or drainage from ad­
joining lands. 

Thirty-two embayments encompassing 548 acres 
occur in Bonneville pool. Sixteen of these embay­
ments are less than five acres in extent; only six sites 
exceed 40 acres in extent. There are 13 adjoining 
ponds encompassing 46 acres. Four associated 
tributaries provide 339 acres of slack-water. Drano 
Lake at the mouth of the Little White Salmon River 
constitutes 236 acres. 

Embayments and adjacent ponds provide 284 acres 
of backwater habitat in The Dalles pool. No 
associated tributaries constituting significant slack­
water acreage occur. 

Eleven embayments are less than five acres in ex­
tent; only one site exceeds 40 acres in extent. 
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Slack-water sites in John Day pool comprise sub­
stantially more acreage than comparable areas for 
either downstream project. There are approximately 
17 embayments in John Day pool. Paterson Slough 
in Umatilla NWR refuge is the largest embayment, 
with 1,043 acres. McCormack Slough represents 
another major embayment, with 494 acres. An 
embayment behind Crow Butte Island represents an 
additional 165 acres of the total embayment acreage. 
Other significant embayments occur at Three Mile 
Island and Willow Creek. Adjacent ponds represent 
212 acres with ponds in Paterson Unit, Umatilla 
NWR and those just downstream of McNary Dam 
constituting the bulk of the acreage. Slack-water 
areas of tributaries provide 1,391 acres of backwater 
habitat with John Day River arm and Willow Creek 
encompassing 1,272 acres of the total. 

Fish Productivity Zone 

This measure is not used to address operational 
impacts for Bonneville, The Dalles or John Day 
pools. Loss of other habitats, particularly the emer­
gent marsh/riparian zone is considered of more 
importance. 

Submerged Aquatic Plant Bed Zone 

The extent and location of submerged aquatic plant 
beds has not been documented for either Bonneville, 
The Dalles, or John Day pools. Some backwater 
areas of these pools are known to support sub­
merged aquatic plant communities. McCormack 
Slough and Patterson Slough, plus ponds in the 
Irrigon Wildlife Management Area on John Day 
pool, contain submerged aquatic plant communities. 
Observations of foraging concentrations of American 
coots and American wigeon at other embayments 
along these pools are strong indicators of the pres­
ence of submerged aquatic plant communities. The 
presence of submerged aquatic plant communities in 
open water habitat is suspected but not adequately 
documented. 

Benthic Invertebrate Productivity Zone 

Benthic invertebrates, principally Corbicula man­
i1ensis, appear to form an imporialll prey base for 
diving ducks in Bonneville pool, although sufficient 
documentation is lacking. 
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Human Effects 

Recreational users are the primary human effect of 
concern to wildlife resources for below Bonneville 
Dam, and for Bonneville, the Dalles and John Day 
dams. 

Specific activities of concern include fishing, wind­
surfing, and boating/picnicking that occur in areas 
important to wildlife (i.e., nesting islandsllocations 
and brooding/rearing areas). The demand for 
recreation facilities results in development and loss 
of wildlife habitat. 

Highways and railroads are an existing and signifi­
cant human effect. Increased urban and residential 
development is significant in many locations. 

2.2.17.2 Wildlife 

Waterfowl 

Wintering waterfowl probably constitute the most 
abundant wildlife resource on Bonneville, The Dalles, 
and John Day projects, with John Day Project sup­
porting very significant numbers of wintering water­
fowl. Resident, breeding waterfowl numbers are 
generally low except for Canada geese (Great Basin 
Canada geese), which occur throughout all three 
projects and various duck species in and around the 
Umatilla NWR. 

Bonneville pool supports lesser numbers (estimated 
2,500 to 3,000 birds) of wintering waterfowl than 
either The Dalles or John Day pools. This is substan­
tially attributable to the lack of agricultural lands in 
the Columbia River Gorge. Wintering concentrations 
of diving ducks, primarily scaup spp. occur upstream 
of Home Valley on the Washington shore, at Hege­
wald Pond in Stevenson, in Government Cove, at 
Mayer State Park embayment, and along the Oregon 
shoreline just upstream of Mayer State Park. 

Wintering mallards, pintails, American wigeon and 
American coots occur in fair numbers at Govern­
ment Cove, Hegewald Pond, Wells Island, Mayer 
State Park Embayment, and nearshore areas just 
upstream of Mayer State Park. Adjacent lakes, 
marshes and backwaters are also important habitats 
for foraging and loafing. Aquatic vegetation appears 
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to be an important food resource for these species. 
Breeding ducks are minimal in number. 

Canada geese are represented by a substantial nesting 
population on Bonneville pool. The 1991 nesting 
survey indicated that 168 goose nests are present on 
Bonneville pool, with the majority of goose nests 
associated with islands. Wells Island at Hood River 
supported 74 nests alone. Islands in Rock Creek 
embayment at Stevenson (Hegewald Pond) support 
the next largest nesting concentration. Nearshore 
areas supporting grass/forb communities are impor­
tant foraging areas for geese with broods. Lawns at 
Rock Creek Park and pastures at Bonneville Dam 
provide significant foraging habitat for geese with 
broods. Wintering geese are distributed throughout 
the pool. Concentrations of loafing/roosting Canada 
geese do occur just below The Dalles Dam. 

Waterfowl use in The Dalles pool is primarily 
associated with islands which are used extensively by 
nesting Canada geese and also by wintering ducks 
and geese. Nesting by ducks is minimal which is 
probably attributable to the lack of marshlwetland 
habitat for rearing young. 

A total of 117 Canada goose nests were recorded 
from The Dalles pool during the 1991 survey. 
Brown's, Little Miller, and Rufus Islands support the 
majority of nests. Low tailwater elevations in early 
April 1991 at John Day Dam were required to 
facilitate repair of the lock. This resulted in sub­
stantialland-bridging at Rufus Islands and inci­
dences of predation by dogs (eight) were evident. 
Vehicular access to the site from the freeway and 
nearby Rufus contribute to disturbance by man and 
his pets. Forage resources for geese with broods 
may be limiting in the pool. Tabor (1976) reported 
geese with broods using park lawns at Horsethief 
Lake and Deschutes River State Parks. Grass-forb 
communities adjacent to the river, embayments, and 
backwaters are important foraging/loafing areas for 
geese with broods. 

Rufus Islands also represent a high use area for 
wintering waterfowl. Mallards and Canada 
geese (2,000 to 3,000 geese) use these islands in 
significant numbers for loafing and roosting. The 
presence of shallow backwater, gravel bars, islands 
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and protection from the wind contribute to the 
attractiveness of this location for waterfowl. Forag­
ing by most wintering waterfowl occurs in agricultur­
al lands located north and south of the ridgeline 
above the Columbia River. Miller Island supported 
grazing geese in the recent past when commercial 
haying and grazing operations were ongoing. Pres­
ently, the pasture appears in a degraded condition 
and less use by Canada geese would be expected. 
Minimal forage resources occur within The Dalles 
pool (i.e. aquatic plant beds) and therefore water­
fowl concentrations are less likely to develop. 
Concentrations of diving ducks, primarily scaup spp. 
and ring-neck ducks, occur at RM 202 (Oregon 
shore) and at the Biggs grain terminal. Approxi­
mately 1600 diving ducks occur at RM 202 com­
prised primarily of scaup spp. and ring-necked 
ducks. The Biggs grain terminal supports approxi­
mately 1,500 diving ducks. It is presumed that diving 
ducks are utilizing benthic invertebrate resources at 
the RM 202 and spilt grain at Biggs grain terminal. 

The John Day pool supports one of the most signifi­
cant wintering concentrations of waterfowl - partic­
ularly Canada geese and mallards - in Oregon and 
Washington. Backwater areas on John Day pool 
provide protected areas for wintering waterfowl to 
escape storms and roost. The USFWS censuses in 
1995 documented a maximum of 131,000 ducks 
wintering on John Day pool upstream of RM 250 for 
winter 1994/'95. An estimated 20,500 to 58,400 
(average 33,550, USFWS surveys 1987-'92) Canada 
geese also winter on this portion of the pool. Water­
fowl resources in the area of major regional signifi­
cance (25 percent of wintering mallard population, 
i.e., 131,000 in 1995 for Oregon and Washington.) A 
peak population of 600,000 ducks, primarily mal­
lards, has occurred in the South Columbia Basin. 
Approximately 20,000 northern pintails are present 
in this concentration (J. Annear, Umatilla NWR, 
pers. comm. 1991). Most of these birds will occur in 
the vicinity of the Umatilla NWR. Wintering Cana­
da geese number approximately 100,000. Wintering 
waterfowl are strongly dependent on agricultural 
crops grown in the region, particularly field corn and 
winter wheat for forage resources. The Columbia 
River and its islands provide protected, relatively 
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undisturbed loafing, resting, and roosting habitat for 
these waterfowl. 

Ducks begin arriving in the Umatilla NWR/John Day 
pool area in August when 30,000 to 50,000 birds, 
principally northern pintails and green -winged teal, 
are present (J. Annear, Umatilla NWR, pers. comm. 
1991). Mallards begin arriving in substantial num­
bers in September. A population of 100,000 ducks 
can be attained by the end of September. These 
early arriving waterfowl appear to focus on aquatic, 
emergent, and moist-soil vegetation resources 
rather than field-feeding. Foraging in agricultural 
fields is prevalent during winter. Foraging in shallow 
backwaters, ponds, and wetlands is prevalent there­
fore in late-summer and early fall. 

Geese do not begin arriving in significant numbers 
until November. Most wintering geese will occur in 
the vicinity of Umatilla NWR but significant num­
bers of geese can be located loafing and roosting on 
the Columbia River throughout the John Day pool 
and major arms such as the John Day River and 
Willow Creek backwaters. Protected bays and 
backwaters are important loafing/roosting areas for 
wintering birds during high winds and storm events. 

Substantially more Canada geese nest in John Day 
pool (1991: 323 nests) than either Bonneville or The 
Dalles pool. The majority of nests are located on 
islands in the Umatilla NWR although McCredie 
and Three Mile Islands also support substantial 
number of nests. Most islands are well offshore and 
therefore protected from mammalian predation. 
McCredie and Three Mile Islands are relatively 
nearshore and susceptible to land-bridging. 

Brood rearing areas in the John Day pool occur 
primarily on the Umatilla NWR, particularly at 
Whitcomb Island, Crow Butte Island backwater, 
Longwalk Island, McCormack Slough, and Paterson 
Slough (Thbor 1976). The Oregon shoreline be­
tween RM 260 and 265, and Willow Creek Wildlife 
Management Area, are other important foraging 
areas for Canada geese with broods. Gently sloping 
shorelines with grass-forb communities are used by 
foraging geese (Tabor 1976). Thbor (1976) noted 
that low water-levels increased the distance geese 
with broods had to travel to access shoreline forage 
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from open water. This increase in escape distance 
could have a significant positive bearing on preda­
tor efficiency and a negative effect on percent 
brood survival. 

Waterfowl nesting other than Canada geese is also 
centered on the Umatilla NWR. The Willow 
Creek and Irrigon Wildlife Management Areas 
and McNary Wildlife Park also provide important 
nesting and brood rearing areas for ducks. Ta­
bor (1976) considered that portion of John Day 
pool downstream of RM 250 as unproductive 
waterfowl habitat due to the lack of islands and 
rocky, steep shorelines. Upstream of RM 250, 
gently sloping shorelines with adjacent grass-forb 
communities are more prevalent and provide 
appropriate habitat conditions for waterfowl. 
Fourteen -plus species of ducks with an annual 
production of 2,000 to 2,500 young occur in John 
Day pool (Tabor 1976, Annear 1983). 

Colonial Nesting Birds 

Species comprising this complex include herons, 
gulls, terns, and cormorants. Individual species 
present at the three Portland District projects include 
great blue heron, black-crowned night heron, 
double-crested cormorant, Caspian tern, Forster's 
tern, and California, glaucous-winged, and ring­
billed gulls. These species are primarily dependent 
on fisheries resources associated with the Columbia 
River although reptiles, amphibians, small mammals, 
and invertebrates may provide important forage 
resources at times. Scavenging and field -feeding by 
gulls is also common. 

Great blue herons are the only colonial nesting 
waterbird known to nest on Bonneville pool. Wells 
Island near Hood River, Oregon supported 24 active 
and 38 total nests in early May 1991 (Torland, 
ODFW, unpubl. notes). Shallow water, embayments, 
shorelines and wetlands represent foraging areas for 
this species. Double-crested cormorants and vari­
ous gull species occur throughout the project area, 
typically foraging throughout the pool. Concentra­
tions of gulls are particularly noticeable at The 
Dalles tailrace where they forage on juvenile salmo­
nids and other fish injured when passing through the 
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ice/trash sluiceway. Gulls loaf on rocks below The 
Dalles Dam and at Boat Rock just upstream of Bonne­
ville Dam. 

Nesting by California gulls and great blue herons 
occurs in The Dalles pool. Great blue herons nest at 
Brown's Island (2-plus nests) and Miller Island. 
Torland (ODFw, pers. comm. 1991) reported 23 heron 
nests at Miller Island in 1991. The number of active 
nests is not determined. He noted that there are 12 
active of 20 total nests in 1990. California gulls nest 
on rocky islands upstream of Miller Island (RM 206) 
and on Little Memaloose Island (RM 195). Thbor 
(1976) reported 213 nests on rock islands upstream of 
Miller Island and approximately 275 nests on Little 
Memaloose Island. Ackerman (USACE, 1991) re­
ported approximately 300 gull nests on the rocky 
islands just upstream of Miller Island. Torland 
(ODFW, 1991, pers. comm.) reported that approxi­
mately 1,500 nests occurred on these rock islands 
upstream of Miller Island during a 1983 census. 
Ring-billed (95 percent) and California gulls (5 
percent) are the species present. Torland also re­
ported substantial gull presence at Little Memaloose 
Island although nesting numbers are unknown. Thbor 
(1976) reported the presence of a few adult glaucous­
winged gulls at the aforementioned gull colonies and 
considered them probable breeders at these locations. 
He also reported occasional nesting Caspian and 
Forster's terns at Rufus Islands. 

Concentrations of gulls occur in The Dalles pool 
immediately downstream of John Day Dam, apparent­
ly foraging for juvenile salmonids and other fish 
injured or stunned during passage through John Day 
Dam. 

The John Day pool supports substantially more colonial 
nesting species and number of breeding birds than 
either Bonneville or The Dalles pools. Three Mile 
Island at RM 256 supports black-crowned night her­
ons, California gulls, ring-billed gulls, and Caspian 
terns. Thbor (1976) reported Forster's terns as having 
nested at Three Mile Island. An estimated 35 black­
crowned night heron nests occur at this location. The 
breeding popUlation of California and ring-billed gulls 
is estimated at 7,000 to 10,000 birds. Approximately 
12 Caspian tern nests are located at this site. Sand 
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Dune Island (RM 274) supports approximately 50 
nests each of black -crowned night herons and great 
blue herons. 

Gulls oongregate below McNary Dam in order to 
capture fish injured or stunned passing through the 
dam; foraging may occur the length of the pool. 
Foraging by gulls in agricultural fields, freeway rest 
stops, and garbage dumps is also common. Foraging 
by herons would primarily occur along shorelines, in 
wetlands, and throughout shallow backwaters. 

Shorebirds 

Shorebird use in Bonneville pool is relatively minor. 
Minor concentrations have been observed on ex­
posed shoreline at Hegewald Pond, Stevenson, and 
Washington. Mudflats, when exposed, at the mouth 
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of the White Sa lmon River (delta). Wells Island, 
Mayer State Park, embayments, and Taylor Lake 
would provide roraging, loafing, and potentially 
roosting habitat for migrant shorebirds. Killdeer and 
spotted sandpipers are the principal nesting shore­
birds. nesting just upslope from the high pool line 
and foraging along the shoreline . 

Nongame Birds 

Many species of nongame birds occur in the vicinity 
of the three Portland District projects. Most species 
are associated with upland habitats adjacent to the 
project. Riparian and wetland habitats directly 
influenced by waters of the Columbia River are 
important to many nongame species as well as the 
ecotone to upland habitats. The pool areas also 
support a number of species. 
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Figure 2-16. Bonneville and the Dalles Projects 

1995 FINALEIS 2-91 



2 

Migrant and wintering western grebes occur on 
Bonneville pool in minor numbers. PTesence of 
pied-billed grebes is generally associated with 
emhayments, backwaters, and ponds along the river. 
Rail occurrence in the Bonneville pool area would 
be associated with emergent vegetation occurring in 
wetlands and embayments. 

Bird species that forage for insects in the airspace 
over the pools are present in substantial numbers. 
Approximately 1,000 to 2,000 cliff swallow nests are 
estimated to occur on the powerhouses, spillway, and 
other structures at Bonneville Dam. Highway 
bridges, structures, and rock cliffs adjacent to Bon­
neville pool support many more nesting cliff swa l­
lows. Nesting bam swallows are also numerous at 
these locations. Violet-green and tree swallows use 
cavities in snags, Jive trees, c1irrs, structures, and 

pilings for nesting and are abundant in the pool 
area. Insect production in riparian, wetland, embay­
ment, and backwater areas are important for these 
species. Common nighthawks and Vaux's swifts 
would also benefit (rom insect production from these 
habitats; riparian habitats aJso provide roost and 
perch locations for common nighthawks. 

Riparian habitats provide nesting and foraging 
requisites for several species of woodpeckers, Oy­
catchers, and chickadees plus warblers, kinglets, 
orioles, and grosbeaks, among other species. Marsh 
habitats are important to several species of sparrows, 
warblers, rails, blackbirds plus marsh wrens and 
common yellowthroats in addition to other species. 

Many species of birds would use the Columbia River 
or associated backwaters for a water source. lYpical­
Iy, riparianlmarshlwetland habitats and the ecotones 
to upland habitats will support a higher density and 
diversity of bird lire than dryland shrub-steppe, 
talus, cliff, and/or grassland habitat which is prevalent 
along the Columbia River. Habitats associated with 
the river generally support trees or dense grass-forb 
cover offering more structural diversity and better 
forage resources than adjacent upland habitats. 
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Upland Gamebirds 

Ruffed grouse, ring-necked pheasant, California 
quail, turkey, mourning dove, band-tailed pigeon, and 
common snipe occur along the Bonneville pool. None 
of these species would be considered abundant. 

Chukar would be the most abundant species in The 
Dalles project vicinity (BPA 1984). They occur 
primarily on the adjacent slopes in habitat comprised 
of upland grasses and cliffs/rimrock. 

Similar to other species present along John Day 
pool, upland gamebirds are also more abundant in 
the upper reaches of the pool, particularly in the 
Umatilla NWR. This is a reflection of suitable 
habitat occurrence. 

RaptOI"S 

Osprey represent the most abundant nesting raptor 
whose foraging requirements are dependent on the 
fisheries resources of the Columbia River. Nesting is 
principally confined to the Bonneville pool area where 
substantial forested habitat occurs adjacent to the 
river. Approximately ten to 12 osprey nests occu r 
along the Oregon and Washington shores of Bonne­
ville pool (Anderson, WDFW and Thrland. ODFW. 
pers. comm., 1991). Members of these pairs would be 
expected to forage extensively in Bonneville pool and 
associated backwaters. Additional pairs of osprey 
occur in the Columbia River Gorge. but are 
associated with lakes. 

Discussion on occurrence and use of the Portland 
District projects by bald eagles and peregrine falcons 
will be discussed under threatened and endangered 
species. 

Raptor use along Bonneville, The Dalles, and John 
Day pools is primarily associated with upland habitats, 
wherein their principal prey base would occur. 
Riparian forest habitats provide nesting opportunities 
for some species, particularly red -tailed hawks, 
Swainson's hawks, and American kestrels. Swainson's 
hawks, on the USFWS's (1982) Sensitive Species List 
for Region One, occur in riparian stands within the 
Umatilla NWR, John Day pool. Use of riparian 
habitats du ring migration would be expected by 
sharp-shinned and Cooper's hawks. Northern harri-
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ers would make use of grassland, marsh, and wetland 
communities. Golden eagles would occur along the 
upper end of Bonneville pool and throughout The 
Dalles and John Day pools. Their use would be 
primarily associated with cliffs, shrub-steppe, and 
other upland habitats. Great-homed and western 
screech-owls would represent the principal owl 
species in riparian habitats associated with the proj­
ects. Short -eared owls would by present in wetland 
and marsh plant communities, principally during 
migration and winter. 

Aquatic Furbearers 

Aquatic furbearers occurring at each project would 
include muskrat, beaver, river otter, and mink. 
Tabor (1976) notes that density of these species, as a 
group, is higher for the Bonneville pool area than 
for The Dalles and John Day pools. Beaver use in 
Bonneville pool is strongly associated with riparian 
habitats and protected areas, including embayments. 
inlets, ponds, and sloughs (Thbor 1976). Mink are 
more abundant in Bonneville pool than in the other 
two pools. They exhibit high use of riprap, particu­
larly where it occurs in conjunction with embayments 
(Tabor 1976). Muskrats occur primarily in embay­
ments and sloughs where wetland plant communities 
are present. Densities are low in Bonneville pool 
(Thbor 1976). 

Density of aquatic furbearers are low in The Dalles 
pool and reflect the lack of riparian habitat available 
(Tabor 1976). Beaver is present where riparian shrub 
or hardwoods occur. 

Aquatic furbearer density is also low in the John Day 
pool (labor 1976). The lack of riparian habitat 
between RM 216 and 263 significantly contributes to 
the lack of these species. Most aquatic furbearers 
occur upstream of RM 263 where more suitable 
habitat is present than (or downstream locations 
(Tabor 1976). Riparian forest. principally cotton­
woods, are an important habitat feature for beaver. 
Muskrats are associated with cattail-bulrush 
marshes. Otter are common in John Day pool with 
most observations upstream of RM 263 (labor 1976). 
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Terrestrial Furbearers 

Terrestrial furbearers occurring in riparian habitats 
associated with Bonneville pool include raccoon, 
coyote, bobcat, porcupine, striped skunk and opos­
sum (Thbor 1976). Red fox are also present in 
project area (BPA 1984). Raccoon use of riparian 
habitats is generally greater than for other terrestrial 
habitats (labor 1976). Raccoons are also the most 
abundant terrestrial furbearer. Striped skunks are 
next highest in abundance (Tabor 1976). 

Terrestrial furbearers occurring in riparian habitats 
associated with The Dalles pool include raccoon, 
coyote, bobcat, porcupine, and striped skunk (13-
bor 1976). Shrub-willow habitat is the most impor­
tant habitat for raccoons (labor J976). Striped 
skunks and raccoons are the most abundant species 
along The Dalles pool. 

John Day pool riparian habitats support coyotes, 
badgers, striped skunks, and raccoons (labor 1976). 
Coyotes are the most abundant species, though they 
exhibited a prefe rence for sagebrush habitat Rac­
coons, the next most abundant species, are most 
prevalent in riparian habitats (labor 1976). 

Big Game 

Black-tailed deer occur in terrestrial habitats adja­
cent to Bonneville and The Dalles pools with this 
species most prevalent adjacent to Bonneville Project. 
Tabor (1976) notes that they are most commonly 
observed in habitats south of J-84 which forms a 
relatively effective barrier to deer movement. He 
further noted that density of black-tailed deer is low 
adjacent to Bonneville pool. Density of mule and 
black-tailed deer adjacent to The Dalles pool is also 
low. Use on the Oregon shore is more restricted to 
the canyon walls due to the Interstate highway abut­
ting the shoreline whereas in Washington deer use 
occurs in areas adjacent to the river as Highway 14 is 
located high on the canyon wal l (Thbor 1976). Mule 
deer are the only species of big game observed in 
habitats adjacent to John Day pool (Thbor 1976). 
BiUerbrush habitat appears as the most important 
habitat for mule deer in the John Day pool area 
although labor (1976) believes that collonwoodlwil­
low and marsh habitats are more important to deer 
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than their surveys indicate. He notes that islands in 
the John Day pool, particularly those on Umatilla 
NWR, appear to be important fawning areas for 
mule deer. The lack of predators on these islands is 
cited as a probable factor for the high use observed 
during the spring and summer. 

Reptiles and Amphibians 

Tabor (1976) reports six species of reptiles and 
amphibians associated with riparianlwater habitats in 
the Bonneville pool area. A number of other species 
are expected to occur in the Bonneville pool area 
but are not detected. Pacific chorns frog concentra­
tions are noted in large willow habitat. The author 
slates that large willow habitat in the Bonneville 
pool area do not appear to be of great importance to 
amphibians or reptiles. 

Seven species are reported in riparian/Wetland habi­
tats along The Dalles pool; other species not recorded 
are expected to occur (Thbor 1976). He notes that 
most habitats censused in this area are sparsely 
populated with reptiles and amphibians with Pacific 
chorus frogs being most abundant. Large willow 
habitat have the highest diversity of species although 
number of individuals encountered is low. Shrub 
willow habitat, which is subject to periodic inundation 
receives little use by this species complex (Th-
Ix" 1976). 

Marsh/riparian habitat along the John Day pool 
support seven species; other species may ocx:ur (Thbor 
1976). Woodhouse's toad is abundant in marsh 
habitat. The ecotone between marsh and upland 
habitats is most important to lizards and snakes 
(labor 1976). Prey populations/availability in and 
near marsh habitat are probable attractants to lizards 
and snakes. The Great Basin spadefoot toad and 
Woodhouse's toads are the major species associated 
with marsh cottonwood-willow habitats (Thbor 1976). 
These two species use marshes for breeding habitat. 

Western painted turtles are abundant in the Irrigon 
Wildlife Management Area of John Day pool. The 
complex of emergent marsh, open water with abun­
dant submerged aquatic plants, and associated 
sparsely vegetated uplands support this population. 
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Benthic Invertebnltes 

Specific information for benthic populations in 
Bonneville and the Dalles areas is limited. 

The extensive shallow water habitat on the upper 
John Day pool probably supports good benthic 
invertebrate populations, since physical conditions 
appear conducive to these species. However, the 
nature and composition of benthic invertebrates in 
John Day pool is not well known. 

Endangered, Threatened, and Sensitive Species 

Bald eagles and peregrine falcons are the principle 
Federally-listed threatened and endangered species 
potentially affected by the proposed alternatives. A 
number of state (Oregon and/or Washington) listed 
species ocx:ur in the project area but are not generally 
considered to be affected by proposed actions. 

One bald eagle nesting territory is associated with 
Bonneville pool; another territory occurs near the 
mouth of the Sandy River. Since impacts from 
operational alternatives are not considered to extend 
below the mouth of the Willamette River, the numer­
ous nesting and wintering bald eagles downstream of 
the Wlllamette River are not expected to be im­
pacted. 

Wintering bald eagles are most common (40 birds) on 
John Day pool and are associated with the large 
concentration of wintering waterfowl. Fewer birds 
(to to 15 each) are associated with The Dalles, 
Bonneville, and below Bonneville areas. 

Peregrine hacking operations and natural nesting 
occur in the Columbia River Gorge. Approximately 
six nest sites are currently known. 

2.2.18 Columbia RIver Below Bonneville Dam 
to the Willamette River Mouth 

2.2.18.1 Physical Habitat 

The area below Bonneville Dam is a free Oowing 
stretch of the Columbia River. The Columbia River 
from Bonneville Dam (RM 145) to the mouth of the 
Willamette River (RM 101) encompasses 44 miles of 
river. Tidal fluctuations, although minor in magni. 
tude, occur in this reach of the river. Peak river 
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flows, typically occurring during May and June, still 
impact the riparian areas along the river. Low flows 
occur during late summer and early fall and result in 
the exposure of extensive mudflats. 

Riverine habitats present include sloughs, backwa­
ters, shorelines, islands, mudflats and riparian zones. 
Railroads and highways usurp a substantial portion 
of the riparian zone in this reach. Human develop­
ment of adjacent shorelands is prevalent below the 
Interstate 205 bridge. Agricultural areas encompass 
a substantial amount of the flood plain in this reach. 
A number of relatively large islands are also pres­
ent. Three NationaJ Wildlife Refuges, i.e. Pierce, 
Franz, and Steigerwald, a re present along the Wash­
ington shore. 

Beaches below Bonneville are sandy. Deep, sa ndy 
loam prevails in adjacent riparian and agrarian 
lands. An accumulation of organic material is 
present in the riparian zones. Shoreline erosion, 
particularly in areas with sa ndy soils is prevalent. 
Erosive areas include the shoreline along Franz 
NWR and Sand Island at RM 132. GraveVcobble 
ba rs are present on the upstream portions of Jves 
and Pierce Islands. 

Barren Zone 

Each year, lowering water levels expose sand and silt 
that is barren for part of the year. 

Riparian Habitat 

Black cottonwood and various species of willows 
are the dominant tree species for riparian areas in 
this reach of the Columbia River. Mature black 
cottonwoods are the domi nant tree species in 
terms of height. Willows range in size from inva­
sive stands on sand bars and beaches to mature 
stands compri sing a major component of the 
overstory vegetation. Tree species com prisi ng 
lesse r components of the riparian zone include 
Oregon ash and black hawthorn. 

Shrub wi llows, red osier dogwood, young cotton­
woods and Himalaya blackberry a re predominant 
shrub components. A dense shrub layer is often 
present. Reed canarygrass, nightshade, trailing 
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blackbeny, and stinging nettles are common ground­
cover components of the vegetation. Reed canary­
grass can dominate ground cover in many locations. 

Mature riparian forests provide perch and nesti ng 
habitat for bald eagles and osprey in this reach. 
Many species of passerines, including yellow war­
blers and Swainson's thrushes, use the riparian forest 
and shrub habitat for foraging and nesting. Deca­
dent trees, either a result of maturity or from wind! 
ice snappage provide opportunities for cavity nesters 
such as downy woodpeckers. Great blue herons also 
use the riparian stands for nesting. Canada geese 
will nest with in the riparian forest, generally along 
the edge, on islands. Beaver use shrub willow and 
cottonwood stands for fo raging; denning occurs in 
the bankline. 

Emergent Wetlands 

Emergent wetlands below Bonneville Dam are 
primarily limited to backwater sloughs and ponded 
areas away from the main Columbia River. Franz 
Lake at Franz NWR contains an extensive stand of 
wapato. Old slough channels, embayments and 
ponded areas on Government Island, Sandy River 
Delta, Steigerwald Lake, Ainsworth State Park (RM 
138 to 139) and other riverine areas support emer­
gent wetlands. Often, these areas are domi nated by 
reed canarygrass. 

These habitats provide forage, loafing, and night 
roost locations for waterfowl. The extensive wapato 
stand at Franz Lake supports a substantial 
(J ,OOO-plus) population of wi ntering tundra swan in 
addition to other waterfowl species. These sites also 
provide foraging areas for various species of water­
fowl, great blue herons, rails, passerines such as 
red-winged blackbirds, swa llows, and marsh wrens, 
and other species of birds, mammals and amphibians. 

Submerged Aquatic Plant Beds 

Emergent wetlands are expected to occur in sloughs. 
embayments and ponded areas where water depth is 
sufficient to support submergen! plants. The sub­
stantial fluctuation in flows and elevations of the 
Columbia River below Bonneville limits the develop­
ment of submergent aquatic plant beds. 

FlNALEIS 2-95 



. 

2 Wildlife Appendix 

\ , , 
-- ---- -

--
--

tMI" LOC'ATION , " , " i ll, 

Figure 2-17. Columbia River Below Bonneville Dam to the Willamette River Mouth 

Upland Habitat 

Upland habitat varies by location and extent of 
human activities/development that have occurred 
over time. Extensive grass/forb habitat occurring 
along this reach is typically associated with agricul­
tural or former agricultural operations (livestock), 
such as at Pierce NWR, Steigerwald Lake, Govern­
ment Island, and Sandy River delta. Placement of 
construction-borrow material for Bonneville Se­
cond Powerhouse has resulted in the development 
of a large grass-forb upland site at Hamilton 
Island immediately below Bonneville Dam. 

Upland forests are typically Douglas-fir in com­
position. Red alder and big leaf maple are common 
understory/early successional stage tree species. 
Oregon white oak occurs on more xeric sites. 
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Island Habita t 

This reach of the Columbia River is dominated by a 
number of large islands. Hayden Island occurs just 
upstream of the mouth of the WiJlamette River. 
This island is heavily developed on its upstream end 
while the lower half conta ins riparian forest and 
grass/forb uplands. Interstate 5 and the railroad 
bisect Hayden Island. Lemon, Sand, McGuire and 
Government Islands form a large island complex at 
RM 112 to 117. Government Island is bisected by 
Interstate 205. These islands contain grass-forb 
uplands. riparian forest, sloughs, and small lake 
habitats. Gary and Flagg Islands are riparian forest 
dominated islands off the Sandy River de lta. Reed 
Island at RM 124 to 127 is comprised of riparian 
forest and grass- forb upland . Another Sand Island 
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occurs at RM 131 to 132. Riparian forest and a 
large, erosive sand bluff on the northeast shoreline 
dominate this island. Pierce and Ives Islands are 
located just downstream of Bonneville Dam. A 
number of these islands are grazed. Others remain 
in their natural state. 

Human Disturbance Zone 

Human disturbance is prevalent along this reach of 
the Columbia River because of the large urban 
population centers of Portland and Vancouver, the 
presence of major highways and railroads along both 
shores, and the recreational draw presented by the 
Columbia River. A number of major state parks are 
located along this reach of the Columbia River. 

Primary Fish Production Zone 

Major migrations of anadromous fish species, includ­
ing spring, summer and fall chinook, chum, sockeye, 
and coho salmon, winter and summer steelhead, 
shad, and white sturgeon pass through this reach of 
the Columbia River. Natural production of these 
anadromous fish is generally limited in tributary 
streams because of run declines associated with 
habitat degradation, harvest, and presence of a large 
component of hatchery fish in the runs. The Wa­
shougal and Sandy Rivers are the principal tributary 
streams providing production of anadromous fish. 
Hardy and Hamilton Creeks support remnant runs 
of chum salmon. White sturgeon spawn in the 
Columbia River below Bonneville Dam. Massive 
numbers of shad migrate through this reach of the 
Columbia River. Angling for these species is an 
important draw for recreationists in the Columbia 
River below Bonneville Dam. 

Resident fish present - many of them arising from 
introductions - include smallmouth and largemouth 
bass, walleye, and various sun fish. Sport fishing, 
particularly for bass and walleye occurs in this reach. 
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The bounty program for squawfish has encouraged 
anglers to fish for this species. 

2.2.18.2 Wildlife 

Waterfowl 

Wintering waterfowl account for the majority of 
waterfowl use in this reach. Steigerwald and Franz 
National Wildlife Refuges along with the Govern­
ment Island area represent the major wintering 
waterfowl sites. 'The dense stand of wapato at Franz 
NWR supports 1,OOO-plus tundra swans at peak 
periods during the winter. 

Nesting by Canada geese along this reach is not as 
significant as for Bonneville pool or for the Colum­
bia River downstream of Portland. Production of 
ducks is minor and generally associated with sloughs, 
ponds and backwater areas. 

Colonial Nesting and Shorebirds 

A great blue heron colony is located at Reed Island. 
Cliff swallows have substantial nesting colonies on the 
powerhouses and spillway structures at Bonneville 
Dam. Purple martins nest in old pilings at Skamania 
Landing and in the Vancouver area. Spotted sand­
pipers and killdeer nest along exposed beaches in this 
reach. Few migrant shorebirds use the Columbia 
River between Bonneville Dam and the city of Port­
land, although they occur downstream of Portland. 

Songbirds 

The riparian forest supports numerous passerine 
species including Swainson's thrushes, song sparrows, 
western wood peewees and robins. Barn, tree, vio­
let-green and cliff swallows are abundant in this 
reach. 

Raptors 

Red-tailed hawks and osprey are probably the most 
abundant nesting raptors in this reach. Osprey are 
very dependent on the river for foraging and 
associated riparian and coniferous forest habitats for 
nest sites. Tho bald eagle nests and two peregrine 
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eyries are associated with the area below Bonneville 
Dam. Wintering bald eagles are also present. 

Furbearers 

The array of terrestrial furbearers present along this 
reach of the Columbia River is typical for western 
Oregon and Washington. Thbor (1976) did note gray 
fox on both shores. The Washington observations 
are of special note because the species had not been 
documented previously in Washington. Beaver, river 
otter and mink are probably the most abundant 
aquatic furbearers. Muskrat would be expected to 
occur in backwaters, sloughs and ponded areas which 
support emergent marsh habitat. 

Big Game 

Black-tailed deer represent the principal big game 
species along the Columbia River in this reach. 
Roosevelt elk may occasionally occur in habitats 
adjacent to the river, but generally occur upslope 
from the highways and railroads. 

Small Mammals 

Tabor (1976) recorded 16 species of small mammals 
along this reach of the Columbia River. He noted 
that riparian habitat - specifically ash/cottonwood/ 
willow - had the highest diversity of small mam­
mals. Deer mice, vagrant shrew, and Townsend's 
vole are the most abundant small mammal in his 
study for this reach. 

Thbor (1976), based on a literature survey effort, 
reported that seven species of bats had been col­
lected near this reach of the Columbia River and 
that ten species could be expected to occur in the 
area. Bats are observed during his study foraging 
over riparian stands and adjacent open water habi­
tats. Roosting in riparian forest stands is suspected 
although not confirmed. He observed that bats 
appear most abundant in the ash/willow/cottonwood 
stands. 

Reptiles and Amphibians 

Tabor (1976) observed ten species of reptiles and 
amphibians along the Columbia River below Bonne­
ville Dam. He reported that 23 species may occur in 
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the general area. Thbor (1976) reported that the 
presence of permanent ponds greatly enhanced the 
likelihood of the presence of these species. Western 
painted turtles occur in Columbia Slough, a former 
attached side channel of the Columbia River in the 
Portland area of this reach. 

Endangered, Threatened and Sensitive Species 

For the Columbia River from its mouth to McNary 
Dam, the USFWS has listed Columbian white­
tailed deer, peregrine falcon and bald eagle. Colum­
bian white-tailed deer occur in the lower Columbia 
River in the vicinity of Cathlamet-Skamokawa, 
Washington, but not in the project area. Peregrine 
falcons have established nesting territories along 
Bonneville and The Dalles pools. Wintering per­
egrines would be expected along John Day pool 
given the large prey base available. Bald eagles have 
established nesting territories along Bonneville pool 
and downstream of Bonneville Dam. Wintering 
birds occur along all pools but are prevalent along 
John Day pool. The large waterfowl concentration 
on John Day pool serves to attract bald eagles to the 
location. 

One proposed plant species, Howellia, is listed by 
the USFWS as occurring in the project area. 

The USFWS has also identified 25 sensitive or 
candidate species along these three projects. These 
include three mammals, five birds, three amphibians 
or reptiles, one fish, five invertebrates and eight 
plant species. 

2.3 SCIENTIFIC NAMES 

2.3.1 Plant 

alder - Alnus spp. 

alder buckthorn - Rhamnus alnifolia 

antelope bitterbrush - Purshia tridentata 

arrowleaf balsamroot - Balsamorhiza sagittata 

bank monkeyflower - Mimulus clivicola 

Barrett's breadtongue - Penstemon ba"ettiae 

Bebb willow - Salix bebbi 

black cottonwood - Populus trichocarpa 
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black hawthorn - Crataegus douglasii 

black locust - Robinia pseudo-acacia 

blue grass - Poa spp. 

bluebunch wheatgrass - Agmpyron spicatum 

box elder - acer negulldo 

bristly cryptantha - Cryptantha intenupta 

broad - frui t mariposa - Caloch011uS nitidus 

brome grasses - Bromus spp. 

buckwheat - Eriogonum spp. 

bulrush - Scirpus spp. 

Canadian buffaloberry - Sheperdia canadensis 

cattail - 1jJpha latifolia 

ceanothus - Ceanothus spp. 

cedar - Thuja plicata 
Ceratophyllum demersum 

cheatgrass - Bromus tectorum 

chokecherry - Prunus virginiana 

cocklebur - Xanthium strumarium 

Columbia milk-vetch - Astragulus columbianus 

Columbia River mugwort - Artemisia lindleyana 

Columbia yellow - cress - Rorippa columbiae 

compressed bluegrass - Poa compressa 

creeping Oregon grape - Berberis repens 

curly leaf pondweed - Potamogeton cnspus 

Cusick's lupine - Lupinus cusickii 

dense sedge - Carex densa 

dogbane - Apocynum spp. 

Douglas fir - Pseudotsuga menziesii 

Douglas' constricted onion - Allium COllstrictum 

duckweed - Lemma spp 

elodea - Elodea spp. 

Eurasian watermilfoil - Myriophyllum spicatum 

flowering rush - Butomus umbellatus 

giant helleborine - Epipactis gigantea 

giant wildrye - Elymus giganteus 
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golden currant - Ribes aureum 

gooseberry - Ribes spp. 

Grand fir - Abies grandis 

gray cryptantha - Oyptantha leucophaea 

hardstem bulrush - Scirpus acutus 

Hazel's prickly phlox - Leptodactylon pungens 
hazeliae 

heartleaf arnica - Amica cordifolia 

Howell's fleabane - Erigeron howellii 

Idaho fescue - Festuca idahoensis 

Jessica's aster - Aster jessicae 

kinnikinnick - Arctostaphylos uva -ursi 

lodgepole pine - Pinus contorta 

Lombardy poplar - Populus nigra 

lupine - Lupinus spp. 
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Macfarlane's four-o-clock - Mirabilis macfarlanei 

mallow ninebark - Physocarpus malvacea 

mock azalea - Mellziesia ferruginea 

mock orange - Philadelphus lewisii 

mountain alder - Alnus incana 

needlegrass - Stipa veridula 

northern wormwood - AI1emesia campestris 

northwest raspberry - Rubus nigenimus 

obscure buttercup - Ranunculus reconditis 

oceanspray - Holodiscus discolor 

Palouse goldenweed - Haplopappus liatrifonnis 

paper birch - Betula papyifera 

pine - Pinus monticola 

Pinegrass - Calamagrostis rubescellS 

Piper's daisy - Erigemll peperianus 

poison ivy - Rhus radicalls 
Polygonum amphibium 

pond lily - Nuphar spp. 

Ponderosa pine - Pillus ponderosa 

pondweed - Potamogeton spp. 

prairie J unegrass - Koeleria cristata 
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pygmy-weed - Tillaea aquatica 

quaking aspen - Populus tremuloides 

rabbitbrush - Chrysothamnus spp. 

redosier dogwood - Comus stolonifera 

reed canarygrass - Phalaris arundinaceae 

reedgrass - Calamagrostis spp. 

Rocky Mountain juniper - Juniperus scopulorum 

Rocky Mountain maple - Acer glabrum 

rose - Rosa spp. 

rough fescue - Festuca scabrella 

rushes - Juncus spp. 

Russian olive - Elaeagnus angustifolia 

sagebrush - Artemisia spp. 

sago pondweed - Potamogeton pectinatus 

sandbar willow - Salix exigua 

Saskatoon serviceberry - Amelanchier alnifolia 

scurfpea - Psoralea laceolata 

sego lily - Caloch011us apiculatus 

shining flatsedge - Cyperus rivularis 

Siberian elm - Elmus pumila***(speIling?) 

silver fir - Abies alba 

Sitka alder - Alnus sinuata 

smooth desert parsley - Lomatium laevigatum 

smooth sumac - Rhus glabra 

Snake River goldenweed - Haplopappus radiatus 

snow eriogonum - Eriogonum niveum 

snowberry - Symphorica1pos spp. 

Spaulding's silene - Silene spauldingii 

spike rush - Eleocharis spp. 

spruce - Picea spp. 

squaw currant - Ribes cereum 

Suksdorf's desert parsley - Lomatium suksdorfii 

sweetcIover - Melilotus officinalis 

thickspike wheatgrass - Agropyron dasytachyum 

thimbleberry - Rubus parviflorus 
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thistle - Circium spp. 

triangular-lobed moonwart - Botrychium ascendens 

tumble mustard - Sisymblium altissimum 

watercress - Rorippa nasturtium-aquaticum 

western hemlock - Tsuga heterophylla 

western larch - Larix occidentalis 

white mulberry - Morus alba 

white poplar - Populus alba 

white spiraea - Spiraea betulifolia 

willow - Salix spp. 

Wood's rose - Rosa woodsii 

yarrow - Achillea mille folium 

2.3.2 Birds 

American avocet - Recurvirostera americana 

American coot - Fulica americana 

American kestrel - Falco sparverius 

American robin - Turdus migratorius 

Baird's sandpiper - Calidris bairdii 

bald eagle - Haliaeetus leucocephalus 

bank swallow - Raparia riparia 

Barrow;s golden-eye - Bucephala ciangula 

belted kingfisher - Cnyle alcyon 

black-headed grosbeak - Pheucticus melanocepha-
Ius 

black tern - Chlidonias niger 

black-billed magpie - Pica pica 

black-crowned night heron - Nycticorax nycticorax 

black-necked stilt - Himantopus mexicanus 

blue bird - Sialia spp. 

blue grouse - Dendrogapus obscurus 

burrowing owl - Athene canicularia 

California gull - Larus califomicus 

California quail - Callipepla califomica 

Canada geese - Branta canadensis 

Caspian tern - Sterna cas pia 

Cassin's finch - Ca1podacus cassinii 
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chukar - Alectoris chukar 

Clark's grebe - Aechmophorns clarkii 

cliff swallow - Hirnndo py"honota 

Columbian sharp-tailed grouse - 1Ypanuchus 
phasianellus columbianus 

common flicker -Colaptes auratus 

common goldeneye - Bucephala clangula 

common loon - Gavia immer 

common merganser - Mergus merganser 

common nighthawk - Chordeiles minor 

common raven - Corvus corax 

common redpoll - Carduelis flammea 

common snipe - Gallinago gallinago 

cordilleran flycatcher - Empidonax occidentalis 

dark-eyed junco - Junco hyemalis 

dipper - Cinclus mexicanus 

downy woodpecker - Picoides pubescens 

European starling - Sturnus vulgaris 

ferruginous hawk - Buto regalis 

f1ammulated owl - Otus flammeolus 

Forsters tern - Sterna forsteri 

fox sparrow - Passerella iliaca 

gadwall - Anas strepera 

golden -crowned kinglet - Regulus satrapa 

golden eagle - Aquila chrysaetos 

goshawk - Accipiter gentilis 

grasshopper sparrow - Ammodramus savannarnm 

gray jay - Perisoreus canadensis 

great egret - Casmerodius albus 

great horned owl - Bubo virginian us 

Great blue heron - Ardea herodias 

greater yellowlegs - Trillga melalloleuca 

gyrfalcon - Falco rnsticolis 

hairy woodpecker - Picoides villosus 

harlequin duck - Histrionicus histrionicus 
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hermit thrush - Catharns guttatus 

horned grebe - Podiceps auritus 

horned lark - Eremophila alpestris 

house finch - Carpodacus mexicallus 

house sparrow - Passer domesticus 

house wren - Trooglodytes aedon 

Hungarian partridge - Perdix perdix 

killdeer - Charadrius vociferus 

lesser yellowlegs - Tringa flavipes 

Lewis' woodpecker - Melanerpes lewis 

loggerhead shrike - Lanius ludovicianus 

long-billed curlew - Numenius american us 

long-billed dowitcher - Limnodromus scolopaceus 

long-eared owl - Asio otus 

mallard - Anas platyrhynchos 

merlin - Falco columbarius 

mountain chickadee - Parns gambeli 

mountain quail - Oreotyx pictus 

mourning dove - Zenaida macroura 

northern goshawk - Accipiter gentilis 

northern oriole - Icterns glabula 

northern phalarope - Phalaropus lobatus 

northern shrike - Lanius excubitor 

osprey - Pandion haliaetus 

peregrine falcon - Falco peregrinus anatum 

pileated woodpecker - Dryocopus pileatus 

pine siskin - Carduelis spinus 

pintail - Anas acuta 

poorwill - Phalaenoptilus nuttallii 

prairie falcon - Falco mexicanus 

red-breasted nuthatch - Sitta canadensis 

red - eyed vireo - Vireo olivaceus 

red-necked grebe - Podiceps grise gena 

red - tailed hawk - Buteo jamaicensis 

red-wing blackbird - Agelaius phoeniceus 

ring-billed gull - Larus delawarensis 
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ring-necked pheasant - Phasianus colchicus 

rough -legged hawk - Buteo lagopus 

rough -winged swallow - Stelgidopteryx serripennis 

ruffed grouse - Bonasa umbellus 

rufous hummingbird - Selasphorus rufus 

sage sparrow - Amphispiza belli 

sanderling - Calidris alba 

sandhill crane - Grus canadensis 

scaup - Aythya spp. 

semipalmated plover - Charadrius semipalmatus 

short eared owl - Asio flammeus 

snowy owl - Nyctea scandiaca 

solitary sandpiper - Tringa solitaria 

solitary vireo - Vireo solitarius 

song sparrow - Melospiza melodia 

spotted sandpiper - Actitis macularia 

spruce grouse - Dendrogapus canadensis 

Steller's jay - Cyanocitta stelleri 

Swainson's hawk - Buteo swainsoni 

Swainson's thrush - Catharus ustulatus 

teal - Anas spp. 

Townsend's warbler - Dendroica townsendi 

tundra, whistling swan - Cygnus columbianus 

turkey - Meleagris gallopavo 

turkey vulture - Cathanes aura 

turkey vulture - Cathanes aura 

western grebe - Aechmophorus occidentalis 

western kingbird - ljIrannus venicalis 

western meadowlark - Stumella neglecta 

western sage grouse - Centrocercus urophasianus 

western tanager - Piranga ludoviciana 

western wood pewee - Contopus sordidulus 

white pelican - Pelecanus erythrorhynchus 

white-crowned sparrow - Zonotrichia leucophrys 

white-winged crossbill - Loxia leucoptera 
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wigeon - Anas americana 

wood duck - Aix sponsa 

yellow warbler - Dendroica petechia 

yellow-rumped warbler - Dendroica coronata 

2.3.3 Mammals 

badger - Taxidea taxus 

beaver - Castor canadensis 

bighorn sheep - Ovis canadensis 

black bear - Ursus americanus 

black-tailed jackrabbit - Lepus califomicus 

bobcat - Lynx rufus 

bushy-tailed woodrat - Neotoma cinerea 

cottontail rabbit - Sylvi/agus nuttalli 

cougar - Felis concolor 

coyote - Canis latrans 

deer mouse - Peromyscus maniculatus 

elk - Cervus canadensis 

grasshopper mouse - Onochomys leucogaster 

gray wolf - Canis lupis 

Great Basin pocket mouse - Perognathus parvus 

grizzly bear - Ursus arctos 

house mouse - Mus musculus 

least chipmunk - Eutamias minimus 

long-legged myotis - Myotis volans 

long-tailed weasel - Mustela /renata 

lynx - Lynx canadensis 

Merriam's shrew - Sorex merriami 

mink - Mustela vison 

moose - Alces alces 

mountain goat - Oreamnos americanus 

mule deer - Odocoileus hemionus 

Muskrat - Ondatra zibethica 

northern pocket gopher - Thomomys talpoides 

Norway rat - Rattus norvegicus 

Pacific fisher - Manes pennanti pacifica 
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Pacific western big-eared bat - Plecotus townsendii 
townsendii 

pallid bat - Antrozous pallidus 

pine marten - Martes americana 

porcupine - Erithizon dorsa tum 

Preble'shrew - Sorex preblei 

pygmy rabbit - Brachylagus idahoensis 

river otter - Lutra canadensis 

sagebrush vole - Lagurus curtatus 

short-tailed weasel - Mustela enninea 

snowshoe hare - Lepus americanus 

striped skunk - Mephitis mephitis 

Thompson's big-eared bat - Corynorhinus 
rafinesquei 

Townsend's ground squirrel - Spennophilus 
townsendii 

western harvest mouse - Reithrodontomys megalotis 

white-tailed deer - Odocoileus virginian us 

wolverine - Gulo gulo luscus 

woodland caribou - Rangifer tarandus 

yellow-bellied marmot - Mannota flaviventris 

yellow pine chipmunk - Eutamias amoenus 

2.3.4 Reptiles and Amphibians 

garter snake - Thamnophis elegans 

gopher snake - Pituophis melanoleucus 

Great Basin spadefoot toad - Spea intennontanus 

Larch Mountain salamander - Plethodon larselli 

long-toed salamander - Ambystoma macrodactylum 

northern alligator lizard - Gen-honotus coeruleus 

northern red-legged frog - Rana aurora aurora 

Pacific rattlesnake - Crotalus viridis 

Pacific treefrog - Pseudacris regilla 

painted turtle - Chrysemys picta 
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rubber boa - Charina bottae 

sagebrush lizard - Sceloporus graciosus 

short-horned lizard - Phrynosoma douglassii 

side-blotched lizard - Uta stansburiana 

Spotted frog - Rana pretiosa 

western pond turtle - Clemmys mannorata 
mannorata 

western skink - Eumeces skiltonianus 

western toad - Bufo boreas 

Woodhouse's toad - Bufo woodhouseii 
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western yellow-bellied racer - Coluber constrictor 

2.3.5 Fish 

chinook salmon - Oncorhynchus tshawytscha 

coho salmon - Oncorhynchus kisutch 

mountain sucker - Catostomus platyrhynchus 

mountain whitefish - Prosopium williamsoni 

paiute sculpin - COitUS beldingi 

reticulate sculpin - Coitus perplexus 

sandroller - Percopsis transmintana 

sockeye - Oncorhynchus nerka 

steelhead trout - Oncorhynchus mykiss 

white sturgeon - Acipenser transmontanus 

smallmouth bass - Micropterus dolomieui 

2.3.6 Invertebrates 

California floater - Andonta californiensis 

Columbia pebblesnail - Fluminicola columbianus 

Columbia River limpet -

Columbia River spire snail - Lithoglyphus 
columbiana 

immaculate green hairstreak - Callophrys affinis 
affinis 

shortface lanx - Lam nuttalli 
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