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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 scoping meetings were held 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 
altemdves for the other proposed SOR actions, including a Columbia River Regional Forum for 
assisting in the determination of future SOSs, Pacific Northwest Coordination Agreement 
alternatives for power coordination, and Canadian Entitlement Allocation Agreements 
alternatives. A series of nine public meetings was heldin September and October 1994 to present 
the Draft EIS and appendices and solicit public input on the SOR. The lead agenciesreceived 282 
formal written comments. Your comments have been used to revise and shape the alternatives 
presented in the Final EB. 

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 publications explaining various 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 
Screening Analysis: A Summary 
Screening Analysis: Volumes 1 and 2 
Power System Coordination: A Guide to the Pacific Northwest Coordination 

Modeling the System: How Computers are Used in Columbia River Planning 
DailyMourly Hydrosystem Operation: How the Columbia River System Responds to 

I 

Agreement 

Short-Term Needs 
Copies of these documents, the Final FS, and other appendices can be obtained from any of the 
lead agencies, or from libraries in your m a  

Your 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 Federal Columbia 
River system is the responsibility of the Bureau of 
Reclamation (Reclamation), Corps of Engineers 
(Corps) and Bonneville Power Administration 
(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 
SOR 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 endangered 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 

new Canadian Entitlement Allocation Agreements 
(contracts that divide Canada’s share of Columbia 
River Treaty downstream power benefits and obliga- 
tions among three participating public utility districts 
and BPA). The review provides the environmental 
analysis required by the National Environmental 
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 
strategie+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 coop- 
erating agencies, state and local government agen- 
cies, representatives of Indian tribes, and members 
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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 provide 
the greatest benefit to their river use, and one or 
more alternatives that, while not ideal, would pro- 
vide 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 institutional 
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. 

e ScopinglPilot 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 Federal proj- 
ects on the Columbia and lower Snake Rivers 
that are operated by the Corps and Reclama- 
tion and coordinated for hydropower under 
the PNCA. BPA markets the power pro- 
duced at these facilities. A pilot study ex- 
amining three alternatives in four river re- 
source areas was completed to test the deci- 
sion analysis method proposed for use in the 
SOR. 

Screening-Work groups, involving regional 
experts and Federal agency staff, were 

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 agen- 
cies 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. 
menty-one possible options were evaluated. 
Results and tradeoffs for each resource or 
river use were discussed in separate 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 comments, 
eliminating a few options and substituting 
new options, and reevaluated them during 
the past 8 months. Results are summarized 
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 impacts 
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. 
Accounting for options, a total of 13 alternatives is 
now under consideration. Six of the alternatives 
remain unchanged from the specific options consid- 
ered in the Draft EIS. One is a revision to a pre- 
viously considered alternative, and the rest represent 
replacement or new alternatives. The basic catego- 
ries 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 Discus- 
sion Alternatives, which is labeled SOS 9 and re- 
places the SOS 7 category. This category of alterna- 
tives 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 l b  Optimum had-Following Operation 
represents 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 opera- 
tion. 

SOS 2c Current Operatiorno-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. 

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 
drawdown of Lower Snake River projects to near 
spillway crest level for four and one-half months, 
specified spill percentages, and no fish transporta- 
tion. 
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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. 

SOS 9c [New] Balanced Impacts Operation draws 
down the four lower Snake River projects near 
spillway crest levels for two and one-half months 
during the spring salmon migration period, Refill 
begins after July 15. This alternative also provides 
1994-98 Biological Opinion flow augmentation, 
integrated rule curve operation at Libby and Hungry 
Horse, a reduced flow target at Lower Granite due 
to drawdown, winter drawup at Albeni Falls, and 
spill 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 fall 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. 

B. 
C. 

D. 
E. 
E 

G. 
H. 

River Operation Simulation 
Air Quality 
Anadromous Fish &Juvenile Fish 
Transportation 
Cultural Resources 
Flood Control 
Irrigation/Municipal and Industrial 
Water Supply 
Land Use and Development 

Navigation 

I. 
J. 
K. 
L. 
M. 
N. 
0. 
P. 

Q. 
R. 

S. 

T. 

Power 
Recreation 
Resident Fish 
Soils, Geology, and Groundwater 
Water Quality 
Wildlife 
Economic and Social Impacts 
Canadian Entitlement Allocation 
Agreements 
Columbia River Regional Forum 
Pacific Northwest Coordination Agree- 
ment 
U. S. Fish and Wildlife Service Coor- 
dination Act Report 
Comments and Responses 

Each appendix presents a detailed description of the 
work group’s analysis of alternatives, from the 
scoping process through full-scale analysis. Several 
appendices address specific SOR functions 
(e.g., River Operation Simulation), rather than 
individual resources, or the institutional alternatives 
(e.g., PNCA) being considered within the SOR. The 
technical appendices provide the basis for develop- 
ing and analyzing alternative system operating 
strategies in the EIS. The EIS presents an inte- 
grated review of the vast wealth of information 
contained in the appendices, with a focus on key 
issues and impacts. In addition, the three agencies 
have prepared a brief summary of the EIS to high- 
light issues critical to decision makers and the 
public. 

There are many interrelationships among the differ- 
ent resources and river uses, and some of the appen- 
dices provide supporting data for analyses presented 
in other appendices. This Recreation appendix 
relies on supporting data contained in Appendice C, 
K, N, and 0. For complete coverage of all aspects 
of recreation, readers may wish to review all five 
appendices in concert. 
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Management 
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Cubic Meters per Second 

Columbia River Gorge National 
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U.S. Army, Corps  of Engineers 
(also referred to as the Corps) 

Contingent Behavior Method 
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Environmental Impact Statement 
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FWS 

HCNRA 

IAM 

IDFG 

IPC 

IWR 

KAF 

KCFS 

Km 

MAF 

MDFWP 

MOP 

NGVD 

NMFS 

NPPC 

NPS 

NRCS 

NRMS 

NWED 

NWR 

ODFW 

ONA 

Federal Water Projects Recreation 
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Recreation Impact Assessment 
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Operation Review 
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Upper Rule Curve (see flood 
control rule curves). 

United States Forest Service 

USFWS (FWS) United States Fish and Wildlife 
Service 

USGS 

W R S  

WDW 

WES 

WIAC 

WSP 

WTP 

United States Geological Survey 

Visitation Estimation and 
Reporting System (Corps) 

Washington Department of 
Wildlife 

Waterways Experiment Station 
(Corps) 

Washington State Interagency 
Committee for Outdoor 
Recreation 

Washington State Parks 

Wdlingness to Pay 
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CHAPTER 1 

RECREATION STUDIES SCOPE AND PROCESSES 

This appendix contains the results, findings, and 
conclusions of the detailed studies undertaken by the 
Recreation Work Group (RWG) through the Colum- 
bia River System Operation Review (SOR). Chap- 
ter 1 presents a brief, general description of the 
technical and geographic scope and study process 
followed by the RWG including: formation of the 
work group; coordination efforts with the public, 
agencies and other work groups; recreation issues 
and concerns raised during the SOR public scoping 
process; and work group methodologies and findings 
during major study phases (pilot, screening, and 
full-scale analysis). Each of these items is de- 
scribed in detail in subsequent chapters and techni- 
cal exhibits to this appendix. 

1.1 THE SOR RECREATION WORK GROUP 

1 .I .I Objectives 

Through the process of the Columbia SOR, the 
objectives of the RWG have been as follows: 

a. 

b. 

C. 

To identify the programs, goals, and objeo 
tives of Federal, state, and local agencies and 
entities with recreation resource management 
responsibilities in the Columbia River Basin 
that influence or may be influenced by 
changes in operation of the system of Federal 
dams in the Columbia River Basin (the 
system), 

To identify the past, present, and potential 
future recreational users of Columbia Basin 
reservoirs and rivers and their needs, concerns, 
and desires regarding system operations. 

To identify trends in water-dependent and 
water-related recreation use, including both 
reservoir and instream, that presently 
influence, or could in the future influence or 
be influenced by, Columbia River system 
operations. 

d. 

e. 

f. 

1.1.2 

To identify and analyze the potential effects 
of changes in system operations on recre- 
ational participation in the Columbia Basin, 
including predicted impacts of alternatives 
and selection of preferred alternatives. 

To identify recreation research and study 
needs, and to develop and implement 
recreation research designs, methodologies, 
and results, including surveys and models, 
required to accurately evaluate potential 
recreation impacts. 

To develop recreation mitigation plans for 
alternatives selected under the SOR. 

Formation 

The RWG was one of four work groups initially 
established to participate in the pilot modeling 
phase of the SOR (described in more detail under 
section 1.5). Initial participants on the RWG in- 
cluded representatives from the three sponsoring 
agencies, U.S. Army Corps of Engineers ( C o r p s ) ,  
U.S. Bureau of Reclamation (Reclamation) and 
Bonneville Power Administration (BPA). Through- 
out the study process, the sponsoring agency repre- 
sentatives had administrative oversight for the work 
accomplished by the RWG, including: 

a. 

b. 

C. 

d. 

e. 

f. 

coordination with SOR study management/ 
analysis group 

scheduling work group activities 

administration of contracts 

obtaining and managing funding 

preparing written materials for SOR 
documentation 

implementation of the public involvement 
plan. 
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1 Recreation Appendix 

As the SOR moved into the scoping and screening 
phases, other Federal, state, and local agencies and 
others with authorities and responsibilities for 
managing recreation facilities or resources in the 
basin, as well as private citizens, were invited to join 
the RWG. 

1 .I .3 Participants 

1 .I .3.1 Tier 1 

The RWG has two levels of participation; tiers 1 and 
2. Tier 1 is comprised of a core group of representa- 
tives who were able to attend and participate in 
RWG meetings on a regular basis. The RWG met 
on an average of about once a month beginning in 
November 1990 with the pilot phase of the SOR and 
continuing through the completion of the full-scale 
analysis phase. Most of the meetings were held in 
Portland, Oregon, which was the most convenient 
locale for the majority of RWG tier 1 participants. 
However, meetings were held periodically at other 
locations throughout the region, including Spokane 
and Grand Coulee, Washington; Sandpoint and 
Boise, Idaho; and Libby, Montana, to provide an 
opportunity for other agencies’ representatives and 
interested members of the public to participate. 

Tier 1 participants were also primarily responsible 
for producing this appendix and other interim 
products required of the RWG during the SOR 
process. Individual members of tier 1 determined 
the appropriate scope of SOR recreation studies. 
They collected, evaluated, and consolidated informa- 
tion and data, and wrote sections of the appendix. 
Finally, tier 1 participants reviewed and provided 
comments on materials produced by other members 
and consultants of the RWG, and other SOR work 
groups. 

Tier 1 of the RWG included representatives of the 
following agencies and organizations: (See Exhibit 
A for complete list): 

Federal Agencies 

Corps of Engineers 

Portland District 

Seattle District 

Walla Walla District 

Waterways Experiment Station 

Institute for Water Resources 

Bureau of Reclamation 

Pacific Northwest Region 

Denver Service Center 

Bonneville Power Administration 

Forest Service, Region 6 

National Park Service, Coulee Dam 
National Recreation Area 

State Agencies 

Oregon 

Oregon State Parks and Recreation 
Department 

Oregon State Marine Board 

Washington 

Washington State Parks and Recre- 
ation Commission 

Washington Interagency Commit- 
tee for Outdoor Recreation 

Idaho State Parks 

Other Public Entities 

Chelan County Public Utility District 
No. 1 

Northwest Power Planning Council 

Pacific Northwest Utilities Conference 
Committee 

British Columbia Hydro and Power 
Authority (B.C. Hydro) 

I .I .3.2 Tier 2 

Tier 2 consists of all agencies, entities, and individu- 
als that have expressed an interest/concern regarding 
recreation issues in the SOR, but by their own 
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choice have been unwilling or unable to be direct, 
active participants in tier 1 of the RWG. In general, 
tier 2 consists of many state and local agency repre- 
sentatives with an interest in the relationship of 
SOR to recreation at a specific reservoir, subregion 
or locale, rather than to the system as a whole. 
These individuals include marina operators, park 
managers, port directors, and recreation user groups. 

Coordination with tier 2 was accomplished primarily 
through mail. Tier 2 participants were provided 
copies of all RWG meeting notices, meeting minutes, 
and other interim work products. The RWG objec- 
tive was to keep the tier 2 participants informed of 
the research efforts, results and conclusions of the 
tier 1 participants. Exhibit A to this appendix 
provides a complete tier 2 list. 

1 .I .4 Coordination With Other Work Groups 

In order to fully evaluate the potential impacts of 
changes in operation of the Columbia River system 
on recreation resources and opportunities, it has 
been necessary for the RWG to coordinate closely 
with several other work groups during the SOR 
process. 

1 .I .4.1 Resident and Anadromous Fish Work 
Groups 

The Resident and Anadromous Fish Work Groups 
were responsible for determining the potential 
effects of changes in system operations on the 
habitat and biology of their respective species. The 
RWG coordinated closely with these work groups to 
translate those changes into effects on fish catching 
success and fishing participation. 

1 .I .4.2 Wildlife Work Group 

Similar to fish, changes in Columbia River system 
operations will affect habitat and biology of certain 
wildlife species. The RWG coordinated with the 
SOR Wildlife Work Group to attempt to translate 
wildlife impacts into changes in hunting success and 
wildlife viewing opportunities. 

1 .I A.3 Economic Analysis Group 

Recreation is an important sector of the Pacific 
Northwest economy. Significant local economic 
infrastructures have developed to support the recre- 
ational use of the reservoirs and rivers of the Colum- 
bia Basin. Changes in system operation that affect 
the rates of participation of users will have corre- 
sponding impacts on local and regional economies. 
In general terms, the division of responsibility calls 
for the RWG to estimate the impacts of SOR alter- 
natives on recreation participation (as defined as 
changes in visitor days of use). The Economic 
Analysis Group (EAG) translated those potential 
changes in recreation participation into economic 
effects. 

The two work groups worked closely to develop tools 
to evaluate the economic impacts of recreation. The 
most important of these tools was derived from 
regionwide recreation user surveys (described in 
section 3.10) undertaken during the fall of 1993. 
The results and analytical models developed from 
the survey are presented in this Final EIS. The 
RWG had the lead role in developing the survey, but 
coordinated the effort closely with the EAG. The 
data collected in the survey included information on 
both the way recreationists change their recreation 
participation in response to different operational 
scenarios, as well as the effect of those changes on 
the welfare (economic) value of their recreation 
experience. The user survey also obtained data 
regarding recreationists expenditures that were used 
by the EAG to assist in developing estimates of 
regional economic impacts. 
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1.2 PUBLIC INVOLVEMENT AND AGENCY 
COORDINATION 

1.2.1 Objectives 

During the scoping phase of the SOR, the RWG 
developed a public involvement program for the 
recreation element. The objectives were to: 

a. Provide a forum for interested publics, 
including private users, public interest groups, 
and resource management agencies to 
express their needs, interests, and concerns 
regarding management, operation, and 
development of Columbia Basin reservoirs 
and rivers for recreation. 

b. Identify the programs, goals, and objectives 
of Federal, state, and local agencies and 
entities with recreation resource management 
responsibilities in the Columbia River Basin 
that influence or may be influenced by system 
operations. 

Validate the technical methodologies and 
approaches used in recreational studies and 
analysis undertaken through the SOR process 
from recreation peers and professionals in 
the region. 

c. 

1.2.2 Key Publics 

This program was targeted at key “publics”, includ- 
ing other Federal, state, and local agencies and 
private entities with recreation resource manage- 
ment responsibilities, state and local political inter- 
ests, local civic groups, public interest and user 
groups, professional peers in recreation and related 
fields, and interested individuals. As previously 
described in Section 1.1.3.2, most of these key 
publics were incorporated into the tier 2 mailing list 
(attached as Exhibit A). 

The public involvement objective for tier 2 was to 
keep these publics informed of the research efforts, 

results, and conclusions of the RWG tier 1. Coor- 
dination with this group was mostly passive. Min- 
utes of the regular RWG meetings were mailed to 
tier 2 along with other- interim documents produced 
by RWG and other SOR elements. 

Rather than attempting to cover the entire Columbia 
River Basin, public involvement efforts of the RWG 
were targeted at those specific geographic regions or 
project areas where recreation issues or concerns 
were expected to be created, relieved, or exacer- 
bated by the outcomes of the SOR. Generally, 
impacts were expected to be relatively minor along 
the run-of-river reservoirs of the lower Columbia 
River. Impacts were expected to be more significant 
at the storage reservoirs on the upper reaches of the 
Columbia River and its tributaries, and under some 
alternatives for the lower Snake River. Therefore, 
public involvement efforts for the recreation element 
were targeted for communities/projects in the upper 
reaches. 

1.2.3 Public Meetings 

As previously described, the RWG held regular 
coordination meetings. The schedule for these 
meetings was established in advance and meeting 
notices were mailed to everyone on both the tier 1 
and tier 2 mailing lists. RWG meetings were part of 
an open public process, and members of the public 
and other interested agencies and organizations 
were encouraged to participate. Meeting locations 
were primarily in Portland, Oregon, but were period- 
ically rotated around the region and frequently 
included field trips to the project sites with agency 
or group representatives. 

In addition to these regular RWG working sessions, 
RWG members held numerous other meetings 
around the study area with specific groups, organiza- 
tions and agencies specifically interested in recre- 
ation issues and concerns related to the SOR. 
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Those meetings are listed below: 
Date 
May 16,1991 
- 

June 4,1991 
November 12,1991 
November 13,1991 
November 14,1991 
November 19,1991 
November 20,1991 
November 21,1991 
February 5,1992 
February 6,1992 

February 11,1992 

February 13,1992 

February 19, 1992 

February 21,1992 

February 25, 1992 
February 27,1992 
August 18,1992 

September 8, 1992 
September 10,1992 
September 14,1992 
September 15,1992 
September 21,1992 
September 22,1992 
September 23,1992 
September 24,1992 
September 14,1992 

September 15,1992 
June 7,1993 

Location 
Sandpoint, WA 

Grand Coulee, WA 
Sandpoint, ID 
Kalispell, MT 
Libby, MT 
Orofino, ID 
Kennewick, WA 
Grand Coulee, WA 
Umatilla, OR 
Crow Butte, WA 
Rooster Rock, OR 
Clarkston, WA 

Dworshak Dam, ID 

Grand Coulee, WA 

Libby Dam, MT 

Seattle, WA 
Sandpoint, ID 
Libby, MT 

Boise, ID 
Kennewick, WA 
Clarkston, WA 
Grand Coulee, WA 
Sandpoint, ID 
Libby, MT 
Eureka, MT 
Kalispell, MT 
Wenatchee, WA 

Spokane, WA 
Boise, ID 

Host/Sponsor/Participants 
Sandpoint Chamber of Commerceflocal 
agencies 
Lake Roosevelt Forum 
Albeni Falls Project 
Flathead Basin Commission 
Libby Dam Project 
Dworshak Dam Project 
McNary Dam Project 
Grand Coulee Dam 
Port of Umatilla 
Park Manager, Washington State Parks 
Park Manager, Oregon State Parks 
State, county & local agencies/organizations 
in the Lewiston/Clarkston area: 
City of Orofino, Orofino Chamber of Com- 
merce and other local business and agency 
representatives 
Lake Roosevelt Forum, Grand Coulee 
Chamber of Commerce, local businesses, 
other Federal agencies 
Kootenai N. F., MT Dept. of Fish, Wildlife 
and Game, local representatives and business 
interests from Libby and Eureka 
University of Washington 
Sandpoint Chamber of Commerce 
Kootenai NFLibby ChamberLincoln County 
Economic Development 
SOR Public Meeting 

7, 

,J 

Y, 

,> 

2, 

YJ 

,> 

Chelan, Douglas and Grant County Public 
Utility Districts 
Lake Roosevelt Forum 
Idaho State Parks 
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1.3 RECREATION ISSUES AND CONCERNS 
RAISED DURING SCOPING 

1.3.1 Overview 

The SOR scoping process and results are described 
in detail in the Columbia River System Operation 
Review Scoping Document, published in May 1991. 
The process is also described in the Preface to this 
Appendix. This section focuses on specific recre- 
ation and recreation-related issues and concerns 
that were raised during the scoping process. Those 
issues form the basis for the scope of work undertak- 
en by the RWG through the SOR and described in 
this Appendix. 

The scoping process began in July 1990 with the 
public announcement by the sponsoring agencies of 
their intent to prepare the SOR EIS. Public notices 
were sent to approximately 11,000 groups and indi- 
viduals, who were asked to comment on the scope of 
the SOR in writing and/or to attend one of the 15 
scoping meetings held in locations throughout the 
region during August 1990. 

1.3.2 General Issues 

Participants felt that a comprehensive review of 
system operations was impossible without looking at 
the entire system. This view tended to be supported 
by state and Federal agencies, particularly those with 
fish and wildlife interests, Tribes, and fishing-ori- 
ented recreation groups. Section 1.4 describes the 
geographic scope of the SOR as it relates to the 
work performed by the RWG. 

1.3.2.3 Fish 

Many scoping participants supported the preserva- 
tion and enhancement of the system’s fish resources 
as an important new priority of system management, 
citing their regional, national, and international 
economic importance. The majority of these com- 
ments were related to anadromous fish species. 
However, trout, kokanee, and other resident fish 
were also seen as important to many local and 
regional recreation-dependent economies. This 
concern was noted frequently in Montana. 

1.3.3 Site-specific issues 

The following site-specific recreation issues and 
concerns were raised during the SOR scoping 
process. 

1.3.2.1 Recreation 
1.3.3.1 Lower Columbia River 

In general, comments from participants in the 
scoping process focused on the importance of recre- 
ation to the overall quality of life in the Pacific 
Northwest, as well as to local and regional econo- 
mies. Many participants were concerned about the 
detrimental effects of water releases during peak 
recreation seasons on recreation suitability of the 
lakes in the system. Most of those comments were 
site-specific, with concerns about operation of the 
upper end storage projects, especially Libby Reser- 
voir and the Kootenai River the most numerous. 
Site-specific issues and concerns are described in 
more detail in Section 1.3.3. 

1.3.2.2 Geographic Scope 

A majority of scoping participants recommended 
that the SOR study area be expanded to encompass 
the entire Columbia River Basin, including the 
upper Snake River and Canadian parts of the basin. 

Relatively few issues were raised specific to recre- 
ation on the lower Columbia River. Port authorities, 
marina operators, and park managers expressed 
concern about the effects of high flows on boating 
and swimming facilities on the run-of-river proj- 
ects on the lower Columbia River, as well as on the 
free flowing reach below Bonneville Dam. State and 
local agencies and organizations identified windsurf- 
ing as a particularly important activity to local 
economies in the Columbia River gorge that could 
be affected by changes in system operations. 

1.3.3.2 Tri-Cities Area 

The Tri-Cities area is a major population center in 
the Columbia Basin. Changes in operation of the 
mid- and lower-Columbia and lower Snake River 
projects could affect recreational opportunities and 
regional economies in this area. 
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1.3.3.3 Mid-Columbia Projects 

Chelan, Grant and Douglas County Public Utility 
Districts (PUDs) expressed concern about the effects 
of system operations on the recreational suitability 
of the mid-Columbia run-of-river projects. Most 
of the facilities on these reservoirs are usable over 
the normal three to four-foot (0.9 to 1.2m) operat- 
ing ranges. These projects have very limited storage 
space; high-volume flows released from Grand 
Coulee and Chief Joseph Projects create unsafe 
swimming and boating conditions and can tempo- 
rarily flood out recreation facilities. 

1.3.3.4 Grand CouleeKhief Joseph Projects 

By virtue of its status as a National Recreation Area, 
Lake Roosevelt is especially important to the scope 
of the SOR. The National Park Service, marina 
operators, boating clubs, user groups, Colville Con- 
federated Tribes, and Lake Roosevelt Forum all 
expressed concerns about recreation issues related to 
operation of Grand Coulee Dam. Use of the reser- 
voir has increased rapidly over the last several years 
and houseboating is very popular. 

Local interests are concerned about any changes in 
operation that could affect use of the lake. Water 
quality is also a problem in the lake and may affect 
safe consumption of fish. Public information about 
low water elevations and water quality problems may 
be more detrimental to use than the actual condi- 
tions dictate. 

Local groups and residents are very interested in 
improving the resident game fish populations in the 
lake. TWO new hatcheries are expected to greatly 
increase the kokanee population. Groups and 
private citizens participate in a very active net pen 
rearing program for rainbow trout and other species. 
The impact of reservoir operation on water reten- 
tion time in the lake may be critically important for 
determining the health and size of resident fish 
populations. 

Many of the facilities on the lake are usable over a 
wide range of operations. However, large draw- 
downs make access to boating facilities difficult, 
especially to commercial houseboat moorages. 

Drawdowns of over 8 feet (2.4 m) make swimming 
beaches unusable. 

1.3.3.5 Libby 
Business and civic interests, marina operators, 
commercial fishing guides, Montana Department of 
Fish, Wildlife and Park, Kootenai National Forest, 
and other interests from communities around Lake 
Koo.canusa voiced strong concern about the negative 
impacts of current operation of the reservoir on 
recreation, fisheries, and the local economy both 
within the reservoir and on the Kootenai River 
downstream. 

Residents of Libby and Eureka, Montana, and 
neighboring communities in British Columbia agreed 
to the construction of the project based on promises 
that it would become an important recreation re- 
source. They believe that Federal agencies have 
reneged on those promises by operating the project 
primarily for purposes other than recreation. They 
point out that many of the recreation facilities that 
were planned on the lake have never been 
constructed. 

Low water elevations have frequently made many of 
the boating and swimming facilities unusable for 
long periods during peak recreation seasons. This is 
especially true in upper reaches of the lake in Cana- 
da. Drawdowns also expose large mudflats in the 
vicinity of Eureka, which have resulted in a dust 
problem. The kokanee fishery that was once nation- 
ally recognized has declined severely in recent years, 
possibly due in part to reservoir operations. 

A blue ribbon trout fishery has developed in the 
Kootenai River downstream from Libby Dam; 
trophy size rainbow trout attract anglers from across 
the nation. Fishing guides and other services that 
support the fishery are an important sector of the 
local economy. Severe fluctuations in releases from 
the dam affect fish biology and fishing success rates. 

1.3.3.6 Hungry Horse 
Operational concerns similar to those at Libby occur 
at Hungry Horse, but site-specific scoping com- - 
ments were limited. There are no communities 
nearby with large sectors of their economies directly 
related to recreational use of Hungry Horse. 
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1.3.3.7 Albeni Falls 

Recreational fishing is an extremely important 
activity at Lake Pend Oreille. A large sector of the 
local economy is dependent upon fishing and boat- 
ing use of the lake. Reservoir operations may have 
an impact on resident game fish biology, particularly 
kokanee. Local interests would like to see reservoir 
operations changed to include a higher minimum 
drawdown level. 

1.3.3.8 Dworshak 

Recreational use of Dworshak Lake is very impor- 
tant to the local economy of the city of Orofho, 
Idaho. Drawdowns during the peak recreation 
season severely constrain use and access to the lake 
and the usability of facilities. The popular dispersed 
mini-camps around the lake are very difficult to use 
if drawdown exceeds about 10 feet (3 m). 

The Clearwater River downstream of Dworshak 
Dam is an important fishery, especially for steel- 
head. The peak of the steelhead run occurs during 
the winter and early spring. 

1.4 GEOGRAPHIC SCOPE OF RECREATION 
STUDIES 

The SOR Scoping Document (May 1991) describes 
the geographic scope of the SOR. The geographic 
scope of recreation studies is based on this overall 
scope, with some modifications. 

1.4.1 Federal Projects 

The focus of the SOR recreation analysis is on the 
14 Federal projects on the Columbia and lower 
Snake Rivers and tributaries. Under most of the 
alternative system operating strategies under consid- 
eration, recreational suitability of the five storage 
projects would be affected to the largest degree by 
changes in the timing and extent of filling and 
drawdown (see Chapter 4 for a description of the 
alternatives and their impacts). These projects are: 
Hungry Horse, Libby, Grand Coulee, Albeni Falls, 
and Dworshak. 

The remaining 9 Federal projects are run-of-river 
projects. Four of them are on the lower Snake 
River: Ice Harbor, Little Goose, Lower Monumen- 
tal, and Lower Granite. Several of the alternative 
system operating strategies call for drawing down 
some or all of these projects for various periods, 
with potentially significant effects on recreation. 

The 5 remaining run-of-river projects are on the 
middle and lower Columbia River: Chief Joseph, 
McNary, John Day, The Dalles, and Bonneville. 
With the exception of John Day, none of the SOR 
alternatives call for direct changes in these projects. 
Recreational use of these projects could be affected, 
however, by changes in timing and velocity of flows 
released from the Federal storage projects. John 
Day does have some storage capacity and would be 
drawn down to minimum operating pool during the 
summer under several alternatives. 

For each of the 14 Federal projects, the RWG 
performed detailed technical evaluations, including: 

a. 

b. 

C. 

d. 

1.4.2 

Inventory of existing recreation sites, 
facilities, and activities (see Section 1.6.2) 

Inventory of historical recreation visitation 
patterns & trends (see Section 1.6.3) 

Development of recreation limpact assess- 
ment models to provide quantitative 
estimates of impacts of the SOR alternatives 
(see Section 1.6.5) 

Supplemental qualitative evaluation of the 
impact of alternatives. 

Downstream River Reaches 

Undammed river reaches below Federal projects in 
the system provide critical recreation opportunities 
throughout the region. The timing and quantity of 
flows released from storage and run-of-river 
projects can both benefit and harm recreation 
resources and opportunities downstream. Important 
recreational river reaches that may be affected by 
system operations include: 

Kootenai River below Libby Dam 

Flathead River below Hungry Horse Dam 
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Clearwater River below Dworshak Dam 

Snake River below Hells Canyon Dam 

Columbia River (Canada) below Hugh Keen- 
leyside Dam 

Columbia River, Hanford Reach below Priest 
Rapids Dam 

Columbia River below Bonneville Dam. 

AI1 of these river reaches were included in the 
inventory of recreation sites, and visitation and 
potential impacts on recreational suitability stem- 
ming from changes in system operations are qualita- 
tively described for each. In addition, the RWG 
prepared models to assess the impact of alternatives 
on recreation participation on the Columbia River in 
Canada, the Kootenai, and the Clearwater Rivers. 
There was adequate visitation data and knowledge 
of the relationship between flows and recreation 
participation to allow development of models for 
these river reaches. 

1.4.3 Non-Federal Projects 

Recreation impact assessment models were not 
developed to estimate the effects of SOR alterna- 
tives on recreation use of the five PUD run-of-riv- 
er projects in the Mid-Columbia reach of the river, 
including Wells Dam, Rocky Reach Dam, Rock 
Island Dam, Wanapum Dam, and Priest Rapids 
Dam. However, the RWG worked with Chelan, 
Grant and Douglas PUDs to inventory recreation 
sites and visitation and to qualitatively describe the 
recreational impacts of alternatives. In addition, 
models were not developed for IPC’s Hells Canyon, 
Oxbow and Brownlee Dams. 

1.5 RECREATION PILOT MODELS 

The initial phase of the SOR was the Pilot Modeling 
Phase. From November 1990 to around April 1991, 
the RWG and several other work groups were 
formed and asked to develop first cut “pilot” simula- 
tion models that could be used as tools to quantita- 
tively estimate the sensitivity of various resources in 
the Columbia River Basin to changes in system 
operations. The Recreation Impact Assessment 

models developed by the RWG in the pilot model 
phase and further refined in the later study phases 
are described in detail in chapter 3. The basic 
“value measure” used by the pilot models to de- 
scribe impacts of operations on recreation use was 
impact to visitation as expressed in terms of “recre- 
ation days” of use. In summary, the pilot models did 
show that water-related recreation activities in the 
Columbia River Basin are affected by changes in 
reservoir elevations and downstream flows resulting 
from operation of the dams in the system. The 
information gathered in the pilot model phase was 
carried forward into the screening phase. 

1.6 SCREENING PROCESS 

1.6.1 General 

The second major phase of the SOR was the screen- 
ing process. This process is described in detail in the 
document entitled Columbia System Operation 
Review Screening Analysis (August 1992). In sum- 
mary, during this phase the SOR work groups had 
two major tasks. First, they developed alternative 
strategies for operating the Columbia River system 
of Federal dams. Second, work groups evaluated the 
impacts of all of the alternatives developed under 
screening. RWG efforts under each of these tasks 
are described in more detail below. 

1.6.2 Recreation Optimization Alternatives 

During the screening phase, RWG and many of the 
other work groups developed alternative system 
operating scenarios that would theoretically provide 
the greatest benefit to their individual river uses. In 
other words, the RWG was asked to describe system 
operating strategies that came as close as possible to 
maximizing benefits for recreation. The work 
groups were also asked to develop other alternatives 
that, while perhaps not ideal, would provide an 
acceptable environment for their river use. 

The purpose of developing these alternatives was to 
learn more about the operating relationships of the 
various reservoirs and river reaches that make up 
the Columbia Basin system, to define which river 
uses are compatible and which conflict, and to 
determine under what conditions and to what extent 
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the conflicts occur. The goal of the screening phase 
was ultimately to use these data to come up with 
combinations or variations of the alternatives that 
would define alternative strategies for a multiple- 
use river system to be evaluated in the final SOR 
phase, full-scale analysis. 

A total of approximately 90 different alternative 
operating strategies were developed and evaluated 
during the screening phase (SOR Screening Analysis 
1992). The RWG developed three alternatives 
summarized below. 

1.6.2.1 Optimum Recreation Pools 
(REC-OPTP) 

Description. The purpose of REC-OPTP was to 
maintain optimum lake elevations for recreation in 
the storage and run-of-river reservoirs. The 
alternative is expressed in terms of target end-of- 
month pool elevations for every project in the 
system. Generally, the target elevation is full pool 
or within 2 feet (0.6 m) of full during the entire peak 
summer recreation season. For some storage proj- 
ects, this involves changing the flood control rule 
curve to extend the recreation season out to spring/ 
early summer and late summer/fall. Under this 
alternative, optimum reservoir elevations have 
priority over downstream flow requirements; draw- 
down below optimum elevation is not allowed. If 
pool elevations cannot be achieved due to low water 
conditions, then pool elevations follow flood control 
rule curves. 

Impacts. Analysis of REC-OPTP showed that, as 
expected, it would result in significant benefits for 
recreation at all storage and run-of-river projects. 
Stable pool elevations would also benefit resident 
fish and wildlife populations. However, there would 
be some major tradeoffs associated with this alterna- 
tive. REC-OPTP would have extreme negative 
impacts on power peaking capacity in the system. In 
addition, modification of flood control rule curves 
would mean some loss of flood control during spring 
high flow periods with the potential for increased 
flood damage. Resulting higher spring and early 
summer flows, as well as lower late summer flows, 

would negatively affect recreational use of the river 
reaches downstream of dams in the system. 

1.6.2.2 Optimum Recreation Flows 

Description. REC-OPTF is similar to REC- 
OFTP. Its purpose was to provide optimum flows 
for downstream recreation while maintaining pool 
elevations in the storage and run-of-river reser- 
voirs as close as possible to the targets specified in 
REC-OPTP. The alternative is expressed as a 
target range of desired average monthly flows need- 
ed to optimize important recreational opportunities 
in downstream river reaches. This alternative is 
based on a recognition that maintaining the target 
reservoir elevations specified under REC-OPTF' 
could have some negative impacts on downstream 
recreation under certain conditions. Under this 
alternative, for projects with target downstream 
flows, flows have priority over reservoir target 
elevations. If flows cannot be achieved under flood 
conditions, flows are kept below flood stage. 

Impacts. Analysis of REC-OPTF showed that, as 
expected, it would result in significant benefits for 
recreation on downstream river reaches. High 
quality recreation conditions would be maintained at 
all of the run-of-river reservoirs and at most of the 
storage reservoirs. However, there would be signifi- 
cant recreational losses at Grand Coulee (Lake 
Roosevelt) and Dworshak Reservoir resulting from 
drafting required to fulfill the downstream target 
flows. 

Tradeoffs of REC-OPTF would be similar to those 
for REC-OPTR Modification of flood control rule 
curves would mean some loss of flood control during 
spring high flow periods with the potential for 
increased flood damage. Resulting higher spring and 
early summer flows would negatively affect recre- 
ational use of the Columbia River downstream of 
Bonneville Dam. In addition, the desired target 
flows for recreation in the Columbia River below 
Bonneville would be much higher than average, with 
extreme impacts on power generating capacity. 
Stable pool elevations would benefit wildlife popula- 
tions. However, impacts to resident and anadro- 
mous fish species would be mixed. 

(REC-OPTF) 
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1.6.2.3 Acceptable Recreation Targets 
(REC-ACC) 

Description. REC-ACC is an alternative that 
attempts to provide a compromise for reservoir and 
downstream recreation with other project purposes. 
It stipulates target ranges of pool elevations and 
downstream flows in which recreational facilities and 
opportunities are not seriously impacted. REC- 
ACC target flows and pool elevations are intended 
to allow more flexibility in meeting other purposes 
of the system, while still protecting recreation. For 
example, target storage reservoir elevations may be 
anywhere within the top 10 feet (3 m) of the pool 
during the summer recreation season. Under these 
conditions, recreation would not be optimum, but 
most facilities would remain usable while water and 
storage space in the lake could be made available for 
other purposes. 

Impacts. While REC-ACC was intended to be 
more flexible than the other two recreation opti- 
mization alternatives, it ultimately resulted in much 
lower recreation use than either of the other two, 
while still having negative impacts on power and 
other purposes. 

1.6.3 Summary of Screening Evaluations 

The results and findings of screening are described 
in the SOR Screening Analysis. Insights gained to 
recreation and other closely related project purposes 
are summarized below. 

1.6.3.1 Recreation 

The Recreation Impact Assessment models devel- 
oped in the SOR pilot phase (section 3.4) were used 
to develop quantitative estimates of the impacts of 
all 90 screening alternatives on recreation visitation 
to the projects. For screening, pilot models were 
developed for only four representative storage 
projects. The models estimated the impacts of 
alternative end-of-month pool elevations on 
participation in four water-related recreation 
activities; boating, fishing, swimming, and camping/ 
picnicking. For the remaining storage and run-of- 
river projects and downstream river reaches, the 
RWG qualitatively described the impacts based on 

professional knowledge and familiarity with the 
operating characteristics and recreational facilities in 
those areas. The overall ranking of the 90 alterna- 
tives was based on a combination of both quantita- 
tive model results and qualitative evaluations. 

Of the 90 screening alternatives, 27 generated good 
or very good overall recreation benefits. The majority 
of these included operations which maintained stor- 
age projects at or near full pool and run-of-river 
projects within normal operating ranges during the 
primary recreation season without adversely affect- 
ing downstream flows. Alternatives which achieved 
these conditions included those which modified the 
flood control rule curve to increase early spring refill 
probabilities. This category of alternatives basically 
maintains projects within normal operating ranges so 
that all recreation facilities remain usable and 
accessible. 

Under some alternatives, full-pool elevations were 
achieved at the expense of extremely high or low 
downstream flows. These involved operating alter- 
natives which significantly modified or adjusted 
flood control rule curves and returned streamflows 
to a more natural environment. Several alternatives 
designed to optimize irrigation and to determine the 
flexibility in existing flood control rule curves pro- 
duced positive recreation benefits at storage proj- 
ects. However, in some cases, these alternatives 
created high spring/early summer and low late 
summer/early fall flows in downstream river reaches, 
particularly the Columbia River below Bonneville 
Dam, that were frequently outside of the desired 
range for recreation. This group of alternatives 
demonstrated a tradeoff between reservoir and 
downstream recreation which must be balanced 
when considering multi-purpose objectives. 

Recreation at the storage and run-of-river reser- 
voirs in the system were most severely affected under 
the 42 screening alternatives which included ele- 
ments of reservoir drawdown and flow augmentation. 
When reservoir storage was used during the spring 
and summer to augment flows for anadromous fish, 
refill probability declined. Under these scenarios, 
recreation facilities at the storage reservoirs became 
unusable during the peak summer recreation season 
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due to very low water levels. Similarly, alternatives 
that lowered the Snake River run-of-river projects 
to below minimum operating pool (MOP) to increase 
river velocities during downstream anadromous fish 
migration rendered virtually all of the recreation 
facilities at those projects unusable (during the 
drawdown time period). 

The remaining 21 screening alternatives were ranked 
as fair for recreation because participation results as 
indicated by the pilot models did not differ signifi- 
cantly from the base case. In these cases, reservoir 
levels did not always refill to optimum levels, but 
elevations remained relatively stable throughout the 
primary recreation season. Correspondingly, these 
alternatives tended to maintain downstream river 
flows and run-of-river pool elevations within 
ranges that were generally acceptable for recreation. 

1.6.3.2 Resident Fish 

During the screening process it was discovered that 
very little information exists to translate the effects 
of alternatives on resident fish biological values into 
impacts on recreational fishing success. The Resi- 
dent Fish Work Group and RWG will continue to 
work together through full-scale analysis to qualita- 
tively describe the potential impacts of alternative 
System Operating Strategies (SOSs) on fish habitat 
and on the numbers and size of fish that might be 
caught by anglers. 

The Recreation and Resident Fish Work Groups 
went into screening analysis under the assumption 
that alternatives designed to maximize either recre- 
ation or resident fish would be largely mutually 
beneficial to the other. However, screening results 
showed that the target pool elevations under the 
recreation optimization alternatives may be counter- 
productive to some resident fish species. 

1.6.3.3 Wildlife 

?ivo of the recreation optimization alternatives 
described above (section 1.6.2) also benefited wild- 
life by reducing seasonal drawdowns, stabilizing pool 
elevations, and passing natural streamflows. 

1.6.4 Participation in Development of SOS 4c: 
Enhanced Storage Operations 

Based on the results of the screening process, the 90 
screening alternatives were blended into six alternative 
SOSs by the SOR Interagency Team. The alternative 
SOSs and their impacts to recreation are described in 
more detail in Chapter 4 of this appendix. The RWG 
was particularly involved in development of one of 
those alternatives, SOS 4c --Enhanced Storage 
Operation. RWG worked jointly with the Resident 
Fish and Wildlife Work Groups to develop SOS 4c. 

Recreation, resident fish, and wildlife all benefit 
from reservoir operations in which pool elevations 
are held as stable as possible without wide seasonal 
or shorter term fluctuations. SOS 4 seeks to mini- 
mize reservoir fluctuations at the five Federal stor- 
age projects in the system by setting monthly eleva- 
tion targets year-round. Water levels would remain 
highest during the summer months. Pools that are 
brought up to full in mid-summer under existing 
flood control rule curves may be brought up in late 
spring to benefit recreation, resident fish, and 
wildlife. SOS 4 also attempts to provide a compro- 
mise with system requirements for other purposes, 
including flood control, power generation, and 
anadromous fish flows. 

1.7 FULL-SCALE ANALYSIS 

The final phase of the SOR is analysis of 13 alterna- 
tive SOSs produced as an outcome of the draft EIS. 
Analytical methodologies incorporated by the RWG 
to perform the screening and full-scale analyses are 
described in Chapter 3. The results of the full-scale 
analysis, and an assessment of the impacts on recre- 
ation resulting from each of the alternative SOSs are 
presented in Chapter 4 and Chapter 5. 

I .7.1 Description of Existing Conditions 

The initial step in analyzing the recreational impacts 
of the SOSs was to inventory existing recreation 
conditions in the Columbia River Basin. Chapter 2 
presents a general description of the outdoor recre- 
ation resources, opportunities and facilities that are 
available in the basin. Although the basin provides a 
wide variety of high-quality outdoor recreation 
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experiences, the focus of the evaluations for the 
SOR was on water-related recreation resources and 
facilities directly related to the Columbia River and 
its tributaries that may be affected by operation of 
the Columbia River system of 14 Federal dam 
projects. Key elements of the description of existing 
recreation conditions include: 

a. A discussion of the importance of water-re- 
lated recreation in the Columbia Basin 

b. A description of recreation participation 
along the Columbia River and tributaries, 
including major activities and use areas 

c. A description of the users and user character- 
istics 

d. An analysis of the factors influencing 
recreational use along the river, focusing on 
those factors related to system operations 

Tho major tasks undertaken by RWG as part of the 
description of existing recreation conditions in the 
Columbia Basin were to complete detailed invento- 
ries of existing sites and facilities in the basin and to 
estimate total visitor use to the projects and river 
reaches in the basin. 

1.7.1.1 Recreation Site Inventory 

RWG completed an inventory of all developed 
recreation sites and facilities located along the 
storage projects, run-of-river reservoirs and down- 
stream river reaches within the geographic scope of 
the SOR. The inventory includes data on the name, 
location, managing agency, size, number, and type of 
facilities at every known developed recreation site 
with direct access to the lakes and rivers. Approxi- 
mately 250 individual recreation sites are included in 
the inventory. 

The results of the site inventory are summarized in 
Chapter 2. The complete data base is maintained at 
the Army Corps of Engineers, Portland District 
Office, Planning Branch. 

1.7.1.2 Recreation Visitation Inventory 

RWG also completed a detailed inventory of historic 
visitation data for water-related recreation activi- 
ties along the Columbia River and tributaries. 
These data are critical variables in the recreation 
impact assessment models used in the screening and 
full-scale analysis phases. Chapter 2 summarizes 
the estimated numbers of visitors to the reservoirs 
and rivers of the Columbia River Basin (within the 
scope of the SOR) from 1987 to 1991; The method- 
ologies used to collect and consolidate the data are 
described in detail in Chapter 3 of this appendix. 
Chapter 3 also describes in detail the problems and 
limitations associated with this data base. 

1.7.2 Recreation Impact Assessment 

The purpose of the SOR full-scale analysis phase 
was to undertake a complete analysis of the poten- 
tial impacts of the six alternative SOSs. The results 
of the recreation impact assessment undertaken in 
this phase are presented in Chapters 4 and 5. 
Chapter 4 describes the effects of the alternative 
SOSs individually on each affected project or river 
reach. Chapter 5 compares and evaluates the trade- 
offs between the alternatives. 

In the screening phase, assessment of recreation 
impacts of 90 alternatives was keyed primarily to the 
pilot models for only four storage projects combined 
with limited qualitative analysis for run-of-river 
and downstream river reaches. In comparison, 
full-scale analysis attempts to assess the full range 
of potential impacts of the SOSs on all affected 
reservoirs and river reaches in the system. The key 
components of full-scale analysis are: (1) quantita- 
tive results of recreation impact assessment models 
and (2) supplemental qualitative evaluations. 

1.7.2.1 Quantitative Model Results 

The Impact Assessment Models (IAh4s) developed 
by the RWG and used to estimate the quantitative 
impacts of the alternative SOSs on recreation visita- 
tion for the DEIS have been replaced in this FEIS. 
As early as 1991, the RWG had concluded that the 
validity of the break-point curves that formed the 
basis for the IAMs was questioned because evidence 

1995 FINAL EIS 1-13 



1 Recreation Appendix 

of users actual response to changes in lake elevations 
and streamflows was absent. Although the lake 
elevation (streamflow)/activity relationships may 
approximate reality, for the most part they are not 
based upon empirical user behavioral response 
(demand) curves. Other important limitations of the 
draft EIS modeling approach was: (1) it did not 
correlate visitation to fishing and hunting success as 
it may be influenced by the effects of alternative 
SOSs on fish and wildlife populations; and (2) it does 
not address shifts in participation across substitutes 
in the region under the alternative SOSs. 

To remedy these concerns, the RWG determined that 
recreation user surveys should be conducted at a 
number of Federal projects to enhance the predict- 
ability and credibility of the SOR recreation IAMs 
applied in the draft EIS. To this end, a comprehen- 
sive study plan was developed to improve upon the 
draft EIS analytical tools and to accomplish the 
following objectives for the final EIS : 1) implement 
visitor use surveys throughout the Columbia River 
Basin; 2) apply a Contingent Valuation Method 
(CVM) to elicit the public’s participation and eco- 
nomic valuation response to changes in lake eleva- 
tions and/or streamflows; 3) estimate contingent 
valuation and participation user responses to alterna- 
tive hydrologic conditions; and 4) develop a simula- 
tion model that will statistically predict changes in 
recreation demand and social welfare values under 
various hydrological (pool levels and streamflow 
rates), substitution, resource quality, and social, 
demographic, and economic conditions in the basin. 

A survey of Columbia River Basin recreationists was 
carried out in fall 1993 and designed to provide data 
needed for the developing the revised models. The 
statistical estimation tasks and development of a 
Basinwide simulation demand model were subse- 
quently completed and the results incorporated into 
the final EIS. The simulation modeling results 
predict changes in recreation participation for the 
final set of SOSs and replace the quantitative esti- 
mates that were provided in the draft EIS. Chapter 
3 describes the conceptual framework of the model 
development while Appendix J-1 provides a detailed 
technical description. Chapter 4 of this appendix 

presents the quantitative estimates of changes in trip 
taking behavior resulting from changes in the alterna- 
tive operating alternatives (SOSs) . The monetized 
non-market value of these changes in visitation to 
Federal hydro projects are presented in Appendix 0 
(Economic and Social Impacts). 

1.7.2.2 Qualitative Evaluations 

As in the screening phase, quantitative model results 
are combined with a qualitative description of the 
recreational impacts of the alternatives. The purpose 
of the qualitative analysis is to explain, expand, and 
clarify the quantitative results of the recreation 
impact assessment models. In other words, if the 
models predict a decline in recreation participation 
over the summer recreation season under a given 
alternative, the qualitative assessment should clearly 
describe why the RWG expects the decline to occur. 

The qualitative evaluation assesses the impacts of 
each alternative SOS on the following recreation 
characteristics: 

Effects on Recreation Facilities/Activities 

Effects on Fish Habitat and Fishing Success 

Effects on Wildlife Habitatmunting & Wild- 
life Viewing Success 

Effects on Recreational Safety and Physical 
Characteristics 

Effects on Water Quality Parameters In- 
fluencing Recreation 

0 Effects on Aesthetics 

I .7.3 Recreation Mitigation 

The RWG considered mitigation for recreation 
impacts as part of the full-scale analysis process. 
For each final alternative, RWG assessed the level of 
impact that could be expected. Following that assess- 
ment, RWG identified and evaluated opportunities 
for “avoidance” and/or “minimization” of recreation- 
al impacts. Appropriate mitigation measures are 
recommended in Chapter 4 for each project or river 
reach under each alternative SOS. A conceptual 
plan for mitigating the recreation impacts of the 
Preferred Alternative (PA) is presented in Chapter 5. 

0 

0 
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CHAPTER 2 

RECREATION IN THE COLUMBIA RIVER BASIN TODAY 

This chapter presents a general description of the 
outdoor recreation resources, opportunities, and 
facilities that are available in the Columbia River 
basin (the basin). Although the region provides a 
wide variety of high-quality outdoor recreation 
experiences, the focus of this chapter is on those 
water-related recreation resources and facilities 
directly related to the Columbia River and its tribu- 
taries that may be affected by operation of the 
Columbia River system of 14 Federal dam projects 
(the system) that are being considered under the 
SOR. A discussion of the factors related to system 
operation that influence recreation participation is 
included. 

2.1 GENERAL OVERVIEW 

Water and outdoor recreation have an important 
and direct relationship. In order to understand the 
effects on recreation that result from operating the 
Federal water resource projects in the basin, it is 
necessary to understand this relationship. 

Water is used for recreation in two ways. First, it is 
a resource necessary to perform a wide variety of 
recreation activities, including boating, swimming, 
fishing, waterskiing, and windsurfing. Second, in 
addition to being the medium for some recreation 
activities, water provides an “aesthetic complementy7 
to many other land-based activities that do not 
require a body of water to be performed, but are 
generally enhanced by association with it. People 
are attracted to landscapes that include aesthetically 
pleasing bodies of water. They frequently prefer 
water-related settings for camping, picnicking, 
sightseeing, hiking, hunting, and nature study. 

It is difficult to overestimate the importance of 
water as a recreation resource, especially in the 
Basin where opportunities for water-related recre- 
ation are so diverse and varied. Recreation is one of 
the most rapidly growing demands for water in this 

country. As early as 1962, the Outdoor Recreation 
Resources Review Commission (ORRRC) reported 
that. “the major portion of outdoor recreation activi- 
ties take place in water or adjacent thereto ... and 44 
percent of the population prefers water-based 
recreation over any other.” It is evident that this 
trend continues in the basin today; Section 2.4 
describes the characteristics of recreationists in the 
region, including their preferences for water-related 
recreation activities. 
The basin is blessed with a diverse landscape that 
offers a wide variety of outdoor recreation opportu- 
nities. It is characterized by several mountain 
ranges, plateaus, and large river valleys. Recreation- 
ists have a choice of settings for water-related 
recreation ranging from wilderness mountain lakes 
and streams to urban waterfront parks. The forests 
and mountains of the Pacific Northwest, many in 
public ownership, provide some of the most out- 
standing outdoor recreation opportunities in the 
country. The abundant and diverse fish and wildlife 
resources and many outstanding natural and man- 
made scenic wonders help support a tourist industry 
that is important to the regional economy. 
The principal source of water in the basin is snow- 
melt from mountain ranges. Streams flowing rapidly 
out of the mountains provide opportunities for 
fishing, kayaking, rafting, and other activities in 
dispersed wilderness and semi-wilderness settings. 
A large percentage of the land area along headwa- 
ters lakes and streams in the region is located in 
National Forests; the U.S. Forest Service (USFS) has 
developed an extensive system of recreation sites 
and facilities along them. 
Free-flowing streams and rivers provide important 
opportunities for recreation activities in settings 
different from the slack water of lakes. They are an 
important scenic resource as well, adding to the 
aesthetically pleasing diversity of the basin’s land- 
scape. Many streams have attained national signifi- 
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cance. The Hell’s Canyon reach of the Snake River, 
Salmon River, Middle Fork of the Clearwater River, 
Imnaha River, St. Joe River, North and Middle 
Forks of the Flathead River, Deschutes River, and 
John Day River are all designated National Wild and 
Scenic Rivers. 

Eventually, these streams flow into the Columbia 
and Snake Rivers. For a substantial portion of their 
lengths, the Columbia and Snake Rivers flow 
through the arid and semi-arid plains and valleys 
east of the Cascade Mountains. In this part of the 
basin, the rivers have been highly developed through 
water resource projects designed to accomplish a 
variety of purposes. Large man-made lakes bisect 
the Columbia and Snake River plains, providing 
expanses of slack water for recreation. In many 
parts of the basin, these reservoirs are the only water 
resources available for recreation. Consequently, 
they are extremely popular with residents. 

Recreation is a specifically authorized purpose at 
several of the projects in the system. In addition, 
recreation use and development is authorized at all 
of the projects under generic Federal legislation, 
including the Federal Water Projects Recreation Act 
of 1965 (Public Law 89-72) and the Flood Control 
Act of 1944. Under these authorities, the U. S .  
Army Corps of Engineers (Corps) and the U. S .  
Department of Interior, Bureau of Reclamation 
(Reclamation) are the Federal agencies primarily 
responsible for providing recreation facilities at the 
respective lakes which they manage. Recreation 
facilities are provided at all of the Federal projects 
being considered under the scope of the SOR. 

The Corps and Reclamation also cooperate with 
other Federal agencies, including the USFS, the 
National Park Service ( N P S ) ,  and the U.S. Fish and 
Wildlife Service (FWS), as well as Idaho, Oregon, 
and Washington state park departments and other 
local entities such as counties, cities, and port dis- 
tricts, to build and manage a system of water-re- 
lated recreation facilities. These include boat ramps, 
swimming beaches, marinas, campgrounds, picnic 
areas, and interpretive sites. 

Recreational use of the reservoirs occurs year- 
round but peaks from late spring through early fall. 
Where compatible with other project purposes, the 
reservoirs are operated to maintain recreation 
benefits. Normal operation of the projects for flood 
control, power generation, and other purposes 
sometimes conflicts with optimum conditions for 
recreation. 

2.2 RECREATION OPPORTUNITIES AT 
DIFFERENT TYPES OF SYSTEM 
ELEMENTS 

This section provides a generic description of the 
operation of the Columbia Basin system, focusing on 
the different types of elements in the system and the 
effects of system operations on recreation suitability 
of each. 

In very simplified terms, the Columbia River system 
is comprised of four types of elements, including 
free flowing rivers and streams, storage reservoirs, 
run-of-river reservoirs, and controlled downstream 
river reaches. The role of each of these elements in 
operation of the system, the different spectrum of 
recreation opportunities they provide, and the 
effects of operations on their recreation suitability 
are summarized below. In this document, the terms 
“reservoir” and “lake” are used interchangeably to 
refer to the bodies of water behind dams. 

2.2.1 Free Flowing Rivers and Streams 

The free flowing rivers and streams in the basin 
provide critical water-related recreation opportuni- 
ties. They are located in headwaters above the 
Federal water resource projects in the system and, 
therefore, are not directly affected by operation of 
those projects. For that reason, free flowing rivers 
and streams are outside of the scope of the SOR. 

2.2.2 Storage Projects 

Most of the larger tributaries in the basin have 
storage projects near their headwaters. The main 
purpose of the storage projects is to adjust the 
natural flow patterns of the river to closely conform 
to water uses; they are characterized by large season- 
al fluctuations in water level over a year’s operation. 
They generally store spring and summer runoff to 
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control floods and to provide flows for power and 
other purposes when it is needed. The reservoirs 
are drawn down in mid to late fall and/or before the 
spring runoff to make storage space available for 
flood control. 

The suitability of the storage reservoirs for recre- 
ation is directly related to the degree and timing of 
seasonal drawdown. Storage reservoirs are at their 
optimum for recreation suitability when they are at 
or near full pool. The spring and summer storage 
season approximately corresponds to the warmest 
summer months when demand for water-related 
recreation activities is at its peak in the Northwest. 
This peak period traditionally occurs between the 
Memorial Day and Labor Day holidays. The storage 
reservoirs in the Columbia Basin support an average 
of 50 to 60 percent of their annual total visitation 
during that period ('hble 2-13). 
Operations that delay filling the storage reservoirs 
until later in the summer or cause them to be drawn 
down earlier in the fall will have a more severe 
effect on recreation suitability than similar opera- 
tions at other times of the year. 
Federal storage projects that may be directly af- 
fected by operational alternatives considered in the 
scope of the SOR include: 

Dworshak Dam and Lake on the Clearwater 
River 

Albeni Falls Dam (Lake Pend Oreille) on the 
Pend Oreille River 

Libby Dam (Lake Koocanusa) on the Koote- 
nai River 

Hungry Horse Dam and Lake on the Flat- 
head River 

Grand Coulee Dam (Lake Roosevelt) on the 
Columbia River. 

Grand Coulee, the largest storage project in the 
system, is located on the mainstem of the Columbia. 
The other Federal storage projects are located near 
the headwaters of the major tributary streams in the 
basin. 
Recreation resources and opportunities at several 
non-Federal storage projects in the basin may be 
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indirectly affected by changes in operation of the 
Federal system. They include: 

Corra Linn Dam and Kootenay Lake on the 
Kootenai River (Canada) 
Kerr Dam and Flathead Lake on the Flat- 
head River 
Brownlee Dam and Lake on the Snake River. 

2.2.3 Run-of-River Projects 
The run-of-river projects on the main stems of the 
lower Snake and middle Columbia Rivers were 
constructed to serve two major purposes: (1) to 
provide for power generation, and (2) to provide 
adequate water depth for navigation over rapids and 
other obstacles. With the exception of John Day, 
the run-of-river projects in the basin have only 
minor amounts of storage space, which is used for 
hourly regulation of powerhouse discharges to follow 
daily and weekly load patterns. 
Run-of-river projects do not experience the large 
seasonal fluctuations in pool elevations that charac- 
terize storage reservoirs. Most of the water-related 
recreation facilities along these projects are designed 
to be usable throughout the normal narrow range of 
daily and weekly fluctuations. As long as pool 
elevations are held within that normal range, recre- 
ation facilities at run-of-river projects generally 
remain fully usable. 

On the other hand, recreation suitability of the 
run-of-river projects can be influenced by the 
velocity and timing of flows passing through them. 
For example, high-velocity flows can create turbu- 
lence and safety hazards for boaters and swimmers 
or cause downstream erosion. 

Federal run-of-river projects that may be directly 
affected by operational alternatives considered in 
the scope of the SOR include four projects on the 
lower Snake River: 

Lower Granite Dam and Lake 

Little Goose Dam and Lake Bryan 

Lower Monumental Dam and Lake Herbert 
G. West 

Ice Harbor Dam and Lake Sacajawea 
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And five projects on the Middle and Lower Colum- 
bia River: 

Chief Joseph Dam and Lake Rufus Woods 

McNary Dam and Lake Wallula 

John Day Dam and Lake Umatilla 

The Dalles Dam and Lake Celilo 

Bonneville Dam and Lake. 

In addition, changes in operation of the system 
considered under the SOR could affect the recre- 
ation resources and opportunities at the series of 
non-Federal run-of-river projects operated by 
public utility districts (PUDs) in the middle Colum- 
bia River, including: 

Wells Dam 

Rocky Reach Dam 

Rock Island Dam 

WanapumDam 

Priest Rapids Dam 

2.2.4 Controlled Downstream River Reaches 

Undammed river reaches below Federal projects 
provide critical recreation opportunities throughout 
the region. The timing and quantity of flows released 
from storage and run-of-river projects can both 
benefit and harm recreation resources and opportuni- 
ties downstream. Important recreational river reach- 
es that may be affected by system operations: 

Kootenai River (Kootenay River in Canada) 
below Libby Dam 

Clearwater River below Dworshak Dam 

Snake River below Hells Canyon Dam 

Columbia River (Canada) below Hugh 
Keenleyside Dam 

Columbia River, Hanford Reach below Priest 
Rapids Dan) 

Columbia River below Bonneville Dam. 

Flathead River below Hungry Horse Dam. 

2.3 RECREATION PARTICIPATION ALONG 
THE COLUMBIA RIVER AND 
TRIBUTARIES 

2.3.1 Visitation Estimates 

Table 2-1 presents a summary of the estimated 
visitation to the reservoirs and rivers of the Colum- 
bia River Basin (within the scope of the SOR) from 
1987 to 1993 (as measured in terms of visitor days). 
The methodologies used to collect and consolidate 
the data are described in detail in Chapter 3 of this 
appendix. Chapter 3 also describes in detail the 
problems and limitations associated with this data 
base. 

The visitor data includes estimates of use for water- 
dependent and water-related recreation activities 
only. Only those developed recreation sites with 
direct access to the Columbia River and its tribu- 
taries are included in the data base. Numerous 
other upland recreation sites in the Basin without 
direct access to the rivers and lakes have been 
excluded. 

The Federal agency primarily responsible for manag- 
ing each jake or river is the primary source of visita- 
tion data. Visitation data for all 12 Corps projects in 
the Basin are contained in the Natural Resource 
Management System (NRMS) data base maintained 
by Portland, Seattle, and Walla Walla Districts. 
NRMS includes all of the recreation facilities that 
are located on Federal project lands administered by 
the Corps. Reclamation maintains a similar data 
base for Hungry Horse and Grand Coulee projects. 

Supplemental data were obtained for recreation sites 
administered by other agencies, including the N P S  
(Coulee Dam National Recreation Area); USFS 
(Hells Canyon National Recreation Area and Na- 
tional Forest recreation sites at several lakes and 
streams); FWS (Umatilla National Wildlife Refuge); 
state parks departments for Oregon, Washington, 
Idaho, and Montana; public utility districts along the 
mid-Columbia River; the Spokane and Colville 
Confederated Tribes for reservation lands at Lake 
Roosevelt; and numerous local port districts. 
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Table 2-1. Summary of Historic Recreation Visitation to Columbia River Basin 
Reservoirs and Rivers, 1987 - 1993 

VISITOR (RECREATION) DAYS (~1,000) 

PROJECT / RIVER REACH 

Hungry Horse Dammeservoir 

Libby Dambake Koocanusa 

Kootenai River below Libby Dam 

Albeni Falls Dambake Pend 

Columbia River, Canada 

Grand Coulee Dambake 

Chief Joseph DamWoods Lake 
Rock Island Dam/Lake 

Rocky Reach Dam/Lake 
Snake River/Hells Canyon NRA 

Dworshak DamDworshak Lake 

Lower Granite Dam/ Lake 
Little Goose Dambake Bryan 

Lower Monumental bake West 

Ice Harbor Dambake Sacajawea 
McNary Dambake Wallula 

The Dalles Dambake Celilo 
John Day Dam/Lake Umatilla 

Bonneville Dambake Bonneville 

Oreille 

Roosevelt 

TOTAL 

1993 

93.5 

204.7 
-- 

320 

-- 

1766.7 

46.9 
-- 
-- 
-- 

150.8 

1656.5 

250.1 

140.5 

524.2 
-- 

1411.3 

2518.3 

3164.6 

12248.1 

1992 

92.4 

202.0 
-- 

381.4 

-- 

1680.1 

46.3 
-- 
-- 
-- 

164.7 

1866.7 

258.2 

129.5 

516 
-- 

1614.7 

2650.9 

2769.2 

12372.1 

Wherever possible, average annual visitation was 
obtained over the last seven complete years of 
record (1987-1993). For sites where less than seven 
years of record are available, the most recent year of 
data was used as a proxy for average annual use. 

2.3.2 

Table 2-2 displays the breakdown of recreation 
participation by activity at three typical project areas 

Major Activities and Use Areas 

1991 

92.3 

188.9 
-- 

1337.8 

154.9 

2347.5 

46.7 

1368.9 

730.2 

50.2 

221.2 

1691.2 

202.8 

136.0 

502.8 

2747.5 

2920.1 

2545.5 

3041.7 

20326.2 

1990 

88.3 

193.0 
-- 

1219.2 

-- 

2045.7 

51.6 

852 

790.7 

48.7 

198.9 

1613.7 

191.3 

120.9 

446.4 

2779.0 

2802.8 

2540.8 

4910.6 

20893.6 

1989 

77.0 

145.8 

33.9 

1249.3 

-- 

1579.8 

48.1 

5863 

575.6 

42.1 

237 

1422.6 

232.3 

131.3 

454.3 

3097.2 

2809.6 

2559.4 

3250.8 

18532.4 

1988 

35.9 

172.7 
-- 

1242.0 

-- 

1706.9 

-- 
633 

529 

39.1 

239.8 

1209.2 

323.9 

161.3 

458.6 

2956.2 

1334.2 

2257.8 

2694.8 

15994.4 

1987 

75.0 

121.0 
-- 

1241.4 

-- 

1509.8 

-- 
NIA 

483.4 

37.4 

260.4 

1248.7 

242.2 

157.5 

472.9 

3276.2 

1038.8 

1596.5 

3325.1 

150863 

7-YR 
AVG 

79.2 

175.4 

33.9 

998.7 

154.9 

1805.2 

47.9 

860.1 

621.8 

43.5 

210.4 

1529.8 

243.0 

139.6 

482.2 

2971.2 

1990.2 

2381.3 

3308.1 

- 

18076.4 

in the basin. These three project areas were chosen 
to illustrate the differences in the mix of activities 
that occur at the lakes in the system. Lake Umatilla 
(John Day Dam) is typical of the large run-of-river 
projects on the lower Columbia and Snake Rivers. 
Lake Dworshak (Dworshak Dam) and Koocanusa 
are typical of the relatively remote storage reservoirs 
located on the upper tributary streams. It is inter- 
esting to note that, despite their similarity in size 
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and physical and operational characteristics, the 
ratio of activity use at lakes Dworshak and Koocanu- 
sa varies considerably. 

2.3.2.1 Boating 

Boating is the most popular water-related recre- 
ation activity occurring at most of the lakes and 
rivers in the system. As shown in nb le  2-2, be- 
tween 13 percent of visitors to Lake Koocanusa and 

age of boating use at all areas in the system is 
associated with fishing. At the reservoirs, waterski- 
ing, sailing and cruising, make up the balance of 
boating use. Houseboating is a popular activity at 
some of the lakes in the system, particularly Lake 
Roosevelt, where demand for houseboating has risen 
dramatically over the last 10 years. Dworshak Lake 
has over 70 mini-camps scattered around the 
shoreline and boat-in camping is popular. 

40 percent of users at Dworshak Lake participate in 
boating activities. In some of the downstream river reaches, kayaking, 

canoeing, and whitewater rafting are popular. The 
This category encompasses a variety of different 
types of boating activities. The types of boating uses 
vary between the lakes and rivers. A high percent- 

Hells Canyon reach of the Snake River is a world- 
class whitewater boating river. Whitewater jetboat- 
ing and rafting in Hells Canyon is supported by a 

Table 2-2. Percent of Visitor Participation by Activity, 1991 

Activity 

Camping 

Picknicking 

Boating 

Fishing 

Hunting 

Sightseeing 

Waterskiing 

Swimming 

Windsurfing 

Other 

Total 41 
- 11 Corps of Engineers, Portland District 
- 21 Corps of Engineers, Walla Walla District 
31 Corps of Engineers, Seattle District 

- 

Lake 
Umatilla 1/ - 

12.0 

25.2 

33.0 

31.7 

6.7 

15.6 

9.9 

14.5 

5.0 

14.8 

164.0 

- 

Lake 
Dworshak 21 - 

3.2 

8.4 

40.0 

30.5 

2.1 

14.1 

1.6 

2.8 

0.0 

56.0 

158.6 

- 

Lake 
Koocanusa 31 - 

33.3 

2.0 

13.0 

13.3 

7.0 

33.3 

0.5 

2.0 

0.0 

7.0 

111.4 

- 

- 
4, Total is greater than 100% because visitors participate in more than one activity (ratio of duplication) 
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substantial guide and outfitter industry in the Lewis- 
ton Clarkston area. Most of the downstream river 
reaches, such as the Clearwater below Dworshak 
Dam, the Kootenai below Libby Dam, and the 
Flathead below Hungry Horse Dam, provide out- 
standing fisheries and support high numbers of 
driftboats and other fishing-related boating. 

Most boating use in the system is highly localized; 
boaters launch from marinas and boat ramps in the 
vicinity of where they would like to fish or ski and 
within that particular area. All of the reservoirs in 
the system have several boat ramps, courtesy docks 
and other facilities, and most have at least one 
marina to provide a complete range of boating 
services. A small amount of upriver and downriver 
cruising between reservoirs does occur on the lower 
Snake and Columbia rivers. Recreational craft can 
pass through navigation locks at the dams free of 
charge. In 1989, 634 recreational craft locked 
through Bonneville Dam. 

There are a number of commercial cruise lines that 
operate on the lower Columbia and lower Snake 
Rivers. It is difficult to categorize this activity as 
boating or sightseeing. For example, several com- 
mercial operators offer cruises along the entire 
Columbia River from Portland to the Lewistod 
Clarkston area from the spring through the fall. 
These are typically eight day/seven night trips. The 
cruise ships will make stops at communities such as 
Cascade Locks, Hood River, The Dalles, Umatilla 
and Lewiston/Clarkston, and at other points of 
interest such as Bonneville Dam along the way. 
Approximately 95 percent of passengers on the 
cruise ships also take a side trip up the Hells Canyon 
by guided jetboat services. Obviously, the cruise 
ship lines are important to local economies along the 
rivers. 

2.3.2.2 Waterskiing 

Waterskiing is a relatively minor activity at most of 
the lakes in the system in terms of total numbers of 
participants. As shown in table 2-2, nearly 10 
percent of visitors to Lake Umatilla waterski, but 
only 1.6 percent and 0.5 percent of visitors to lakes 
Dworshak and Koocanusa waterski. In most cases, 
however, the reservoirs in the Columbia Basin 

provide the only large slack-water bodies available 
to support the activity. 

2.3.2.3 Fishing 

Fishing is probably second only to boating as the 
most popular recreational activity on the reservoirs 
and rivers of the basin. As shown on Bble 2-2, 
annual average participation in fishing ranges from 
13 percent of all visitors to Lake Koocanusa up to 30 
percent at Lake Umatilla. Although visitation data 
are less complete or consistent, it appears that the 
percentage of visitors participating in fishing at 
downstream rivers is even higher than the lakes. 
Fishing is the primary purpose for many of the 
recreational trips taken to facilities in the system. 
The Columbia River Basin recreational fishery has 
high seasonal impacts on local economies. 

Fishing takes place at numerous and widely dis- 
persed locations throughout the basin, at storage 
reservoirs, run-of-river reservoirs, and along 
rivers. A high percentage of the fishing is from 
boats, although substantial shoreline fishing does 
occur. A diversity of game fish species are available. 
Anadromous fish (salmon, steelhead) are caught in 
the lower Columbia and lower Snake Rivers and 
many of their tributaries, including the Clearwater 
River. Different species of warmwater game fish 
(bass, walleye, sunfish) and coldwater game fish 
(kokanee, rainbow trout, cutthroat trout, sturgeon) 
populate all of the rivers and streams in the basin. 

2.3.2.4 Hunting 

Hunting is a relatively minor activity at most of the 
lakes and rivers in the system in terms of total 
numbers of visitors participating. Brget game 
species include big game (deer, elk), upland game- 
birds, small mammals, and waterfowl. Most wildlife 
game species are not significantly affected by 
changes in operations of the projects in the system. 
The exception is waterfowl; changes in pool eleva- 
tions and flows can significantly affect waterfowl 
habitat with resulting impacts to hunting (and wild- 
life viewing) success. 

Waterfowl hunting is a very important activity at the 
Umatilla National Wildlife Refuge, located along 
Lake Umatilla. Hunters use boats on Dworshak 
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Lake to access deer and elk hunting grounds in the 
remote areas along the lake. 

2.3.2.5 Swimming 
Swimming is a relatively minor recreational activity 
in the system in terms of total visitor use. However, 
this activity has the potential to be more seriously 
impacted by project operations than other water-re- 
lated activities due to the constraints of developed 
swimming beaches. A certain percentage of swim- 
ming also occurs at dispersed or unimproved 
beaches. Almost all swimming in the basin occurs 
during the summer months of June, July, and August 
when water and air temperatures are warmest. 

2.3.2.6 Windsurfing 
In the few years since windsurfing was introduced to 
the Columbia River Gorge, it has grown dramatically 
in importance as a recreation activity and as a 
source of local economic growth. The activity yearly 
draws hundreds of thousands of participants, and 
tens of thousands of spectators have witnessed 
professional racing events. In 1990, there were an 
estimated 231,600 windsurfing visitor days in the 
gorge. Windsurfer expenditures were estimated at 
$16.5 million (Povey, 1990). 

Windsurfing is an extremely important activity at the 
lower Columbia River reservoirs, including lakes 
Bonneville, Celilo and, to a lesser extent, Umatilla. 
Minor amounts of windsurfing do occur at other 
lakes in the region. 

2.3.2.7 Camping 
The importance of overnight camping varies by lake 
or river reach. Nearly all of the lakes and rivers in 
the system have campgrounds to support overnight 
use by visitors. Camping facilities range from highly 
developed, multiple-use parks with paved roads, 
utility hookups, and flush toilets, to more primitive 
“fore~t-type~’ campgrounds. The lakes and rivers in 
the system are important destination recreation sites 
for overnight visitors, who travel to the sites to camp 
in addition to participating in a variety of other 
water-related activities. Many campers choose 
destinations based on their proximity to other 
recreation activities, particularly boating and fishing. 

Camping facilities can also be affected by system 
operations. For example, low water levels can 
render pumped irrigation facilities and water systems 
inoperable. 

Some campers at the lakes and rivers in the system 
are travelers passing through the region, who make 
use of the camping facilities available. This is 
especially true at the lakes and rivers located near 
major highways. 

2.3.2.8 Picnicking 

Picnicking activity is similar to camping in many 
ways. It is land-based, but most picnickers partici- 
pate in a “package” of activities which may include 
water-based recreation such as swimming. All of 
the lakes and rivers in the system have facilities to 
support picnicking and related day-use activities. 
Picnickers tend to be day-use visitors who live in 
close proximity to the lake or river reach and are 
making a one-day trip from their home. The 
importance of picnicking varies by lake or river 
reach. Picnicking tends to be a more important 
activity at those project areas with a substantial 
population center nearby, such as Lake Umatilla, at 
which 25.5 percent of visitors picnic. This is 
compared to more remote lakes and rivers such as 
Lake Koocanusa, at which only 2 percent of visitors 
are picnickers. 

2.3.2.9 Sightseeing 

Roads and highways paralleling the rivers and reser- 
voirs of the Columbia Basin provide access to majes- 
tic vistas of natural features such as forests, moun- 
tains, cliffs, rivers and streams, and waterfalls. The 
study region has innumerable parks, rest areas, and 
viewpoints available for sightseers to enjoy these 
scenic amenities. 
Many visitors are attracted to impressive manmade 
features such as Grand Coulee, Bonneville, and 
other dams and associated features, including fish 
hatcheries. Most of the project areas have visitor 
centers and other facilities designed to interpret 
project history, operations, and purposes for visitors. 
Tmble 2-2, shows that an annual average of from 15 
to 33 percent of all visitors to Corps recreation sites 
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on the Columbia and Snake Rivers participate in 
sightseeing. 

Many historic and prehistoric features are located 
along the shorelines of the Columbia River and 
tributaries, including the Lewis and Clark trail, 
evidence of the Oregon Bail and early pioneer 
settlement, and historic engineering features such as 
the dams and navigation locks, and the Columbia 
River Highway. Petroglyphs and other artifacts 
provide evidence of the prehistoric importance of 
the basin. 

Some of these cultural resources are inundated by 
the reservoirs of the Columbia River. Opportunities 
to view these features actually increase during low 
water periods. However, as access to these cultural 
resource sites improves, so do opportunities for 
illegal vandalism ‘and artifact collection. 

2.3.3 Future Recreation Demand 

Contemporary literature on the subject of recreation 
predicts an increased demand for recreation facili- 
ties and services throughout the northwestern 
United States and southwestern Canada. A large 
part of the attractiveness of the region for both 
residents and visitors is the quantity and variety of 
public and private year-round recreation facilities 
and opportunities. The regional population on both 
sides of the border has evolved with a societal 
expectation that this variety of public and private 
recreation opportunities will be available at all times. 
As the regional population continues to grow 
through both the expansion of the existing popula- 
tion base and immigration from outside the region, 
this expectation will remain and likely strengthen, 
resulting in a significant increased demand for 
recreation sites and facilities. 

The Columbia River and its tributaries provide a 
large and varied portion of the fresh water recre- 
ation opportunities for residents and visitors in the 
region. Recreation opportunities available in the 
Columbia River watershed range from passive, low 

impact experiences to consumptive, high impact 
activities. With public ownership of the water 
surface and a portion of the surrounding lands a 
norm, significant opportunities exist to meet the 
increased regional demand for a variety of fresh 
water recreation facilities and sites. 

The.Pacific Northwest Outdoor Recreation Commit- 
tee, comprised of the parks and recreation depart- 
ments of Oregon, Washington and Idaho and six 
Federal land management agencies completed the 
“Pacific Northwest Outdoor Recreation Consump- 
tion Projection Study: Tri-State Summary Project” 
(Hospodarsky, 1989). The Tri-State Summary 
assessed the future recreation demands for the three 
state area. Based upon the demographic similarities 
found throughout the region and the presumption 
that most of the potential SOR recreation impacts 
will occur within the three northwestern states, 
demand results from the Tri-State Summary were 
used to estimate future recreation demand. 

The Tri-State Summary breaks recreation participa- 
tion into a total of 60 different activities. Eleven of 
those activities encompass the water-dependent 
and water-related recreation activities that occur 
most frequently at the lakes in the SOR. Predicted 
low, average and high growth rates (scenarios) for 
these activities, from 1989 through 2010 are listed on 
Table 2-3. 

Although no foolproof method is available to predict 
the future demand for recreation sites and facilities 
in the Columbia River Basin, the Tri-State Summary 
provides some valid estimates of the probable 
growth of various recreation activities. The growth 
of these activities is a direct influence on the de- 
mand for suitable recreation facilities and sites. The 
demand for several of the activities supported by 
recreation facilities and sites at the Federal projects 
in the Columbia River Basin is expected to more 
than double by 2010. Demand for many of the other 
significant recreation activities will come close to 
doubling during this same 20-year period. 
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Waterskiing 
Sailing (not including sailboarding) 

Table 2-3. Estimated Future Recreation Demand in the Columbia River Basin 
(Oregon, Washington and Idaho) 

32 92 62 
40 188 114 

I Predicted Growth Rates: 1989 - 2010 I 

Sailboarding 
River Boating (non-motorized) 

I Activity I Low I High I Average I 

24 88 56 
34 149 92 

Lake Boating (non-motorized) 
Lake Boating (motorized) 
River Boating (motorized) 
Freshwater Fishing (boat) 
Freshwater Fishing (bank or dock) 

51 176 114 
29 89 59 
22 67 45 
25 78 52 
20 61 41 

Swimming 
Picnicking 

39 117 78 
44 121 83 

Sightseeing 
Recreational Vehicle Camping 

46 109 78 
39 112 76 

2.4 RECREATIONAL USER CHARACTERISTICS; 
RESULTS OF PHASE IA SURVEY 

Tent Camping with vehicle 
Boat Camping 

This section presents a summary of the results of the 
Phase IA user survey sponsored by the Columbia 
River SOR Recreation Work Group (RWG). The 
Phase IA survey is described in detail in Estimation 
of Recreation Impacts for the Columbia River 
System Operation Review: Methods for Phase I1 
(RCGMagler, Badly, Inc., 1993). Its primary pur- 
pose was to acquire information about the patterns 
of water-related recreation use in the region. This 
information was used to establish sampling strategies 
for the Phase I1 full-scale user survey implemented 
during the summer of 1993. The Phase 11 survey 
allowed RWG to construct scientifically and statisti- 
cally defensible recreation impact assessment model 
specifications for the final analysis of the SOR 
alternatives. The results of the Phase 11 survey were 
not available in time for inclusion in the draft EIS 

46 124 85 
24 62 43 

but have been incorporated into this final EIS. The 
Phase II User Surveys and resulting recreation 
impact assessment models are described in detail in 
Chapter 3 (Section 3.9). 

The results of the Phase IA survey are useful in 
characterizing who uses the Columbia River Basin 
system, where they come from, and what activities 
they participate in. These results were derived using 
the 831 complete or partially complete telephone 
surveys administered in December 1992. The Phase 
IA survey gathered information on water-based 
recreation activities from residents in the Columbia 
River Basin, which includes regions of the U.S. 
Pacific Northwest and southwest Canada. Four 
categories of information were sought: (1) participa- 
tion rates for water-based recreation; (2) demo- 
graphic characteristics; (3) trip information by 
destination (reservoirs, federal projects, and rivers) 
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and activity (fishing, swimming); and (4) attitudes 
towards site characteristics. 

2.4.1 Participation Rates in Water-Based 
Recreation 

Participation rates are important for a number of 
reasons. First, they indicate the overall level of 
demand and therefore the importance of water- 
based recreation in the region. Second, comparison 
of the Phase IA survey participation rates with those 
resulting from other studies allow a gauging of the 
accuracy of the results. Finally, they can be used in 
conjunction with the demographic characteristics 
(e.g., age, gender, income) to identlfy which personal 
characteristics are more likely to affect the decision 
to participate in water-based recreation activities. 

Respondents who agreed to take part in the survey 
were asked if they had participated in water-based 
recreation in the past 12 months. A total of 565 
individuals responded positively (hereafter referred 
to as “recreators”), leaving 266 respondents who did 
not participate (“non-recreator~~~). This gives an 
overall participation rate in the Columbia River 
Basin of 68 percent. 

Comparisons were made between Phase IA survey 
participation rate results and recreation participa- 
tion statistics reported elsewhere to ascertain if the 
results are reasonable. Unfortunately, these com- 
parisons are tenuous at best since the other statistics 
do not specifically measure overall participation in 
water-based recreation. Instead they report partici- 
pation rates for individual activities or narrowly 
defined groups of activities, e.g., fishing, waterskiing, 
motorboating. And the degree of overlap in activi- 
ties is unknown. 

For example, in 1987,57 percent of Washington 
households engaged in fishing and 72 percent en- 
gaged in water-related activities, encompassing a 
diversity of activities, ranging from boating to beach- 
combing, (Washington Outdoors, 1987). Clearly 
some boaters must also fish, but the degree of 
overlap is unknown so we cannot estimate the 
overall participation rate for water-based activities 
such as boating or fishing. Similarly, the - 1988 

Oregon Statewide Comprehensive Outdoor Recre- 
ation Plans (SCORP) reports that 52 percent of 
Oregon households fished and 43 percent engaged in 
water activities such as boating and windsurfing. 
The 1988 Montana Statewide Comprehensive Out- 
door Plans (MDFWP, 1990) also reports rates for 
activities: 56.4 percent of households fish, 32.6 
percent motorboat, 11.4 percent canoe and 423 
percent swim in lakes. 

To the extent that the data can be disaggregated into 
similar categories, Phase IA survey participation 
rates were consistently lower than in the SCORP 
reports for the various states. For example, the 
information that survey respondents gave for fishing 
trips suggest angler participation rates of 25.44 
percent in Washington, 39.57 percent in Oregon, and 
45.83 percent in Montana. Activity-specific rates 
from the survey are lower than rates predicted in the 
SCORPS. 

There are some important features of the Phase IA 
survey that would tend to produce lower participa- 
tion rates for specific activities such as fishing. First, 
respondents to the survey recorded fishing trips only 
if fishing was the primary purpose of one or more of 
their recreation trips. Second, fishing trip data was 
only collected for trips to freshwater sites in the 
region. Any saltwater anglers who didn’t also take a 
freshwater fishing trip would be excluded from the 
total number of anglers. Finally, respondents were 
asked to only consider their recreation activities for 
the past 12 months. Consequently, the survey would 
have excluded people who considered themselves 
anglers, but haven’t actually fished in the past 12 
months. 

Recreation participation rates from the Phase 1A 
survey are reported by state or province of residence 
in Bble 2-4. Participation rates for Idaho, Mon- 
tana, and Alberta are somewhat higher than the 68 
percent participation rate for all regions. This may 
be due to some type of sampling bias or to actual 
differences in participation rates. While a participa- 
tion rate of 68 percent cannot be verified through 
comparison with other reported statistics, it doesn’t 
appear to be unreasonably high. 
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Table 2-4. Phase IA Survey Participation Rates for Water Based Recreation 

Washington 
Oregon 
Idaho 
British 

Columbia 
Alberta 
Montana 
TOTAL 
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2.4.2 Characteristics of Non-Recreators 

The survey gathered a variety of information from 
non-recreators in order to identify which factors 
influence the recreation participation decision. 
First, specific reasons for not participating were 
explored and second, demographic characteristics 
were requested. The 266 non-recreators were 
asked to respond to a list of eight possible reasons 
for their lack of participation. nb le  2-5 shows 
these reasons and the number of times a yes re- 
sponse was recorded, along with the percentage of 
the 266 respondents who answered yes. The most 
common reason for not participating was that the 

respondent was too busy. The second most common 
reason was not owning a boat. This result was not 
anticipated, so it prompted additional analysis. It was 
found that although these respondents were located 
throughout the region, this was the most frequent 
reason among persons living in counties adjacent to 
the federal projects. Furthermore, “lack of time” was 
also relatively less important to this group of respon- 
dents than it was to all non-recreators. Finally, fewer 
than 10 percent of all non-recreators and 5 percent 
of those living in proximate counties said that fluctu- 
ating water levels in lakes and rivers was a reason for 
non-participation. This may indicate that operating 
changes aren’t necessarily an important factor in the 
decision to participate or not participate. However, 
this outcome has no bearing on the importance of 
water levels to the destination decision of recreators. 

Non-recreators were then given an opportunity to 
state their own reasons for not participating. Out of 
116 people responding, 40 indicated that they were too 
old. This suggests a point that will be reiterated below: 
age is an important determinant of participation in 
water based recreation. Furthermore, 16 respondents 
cited reasons relating to health, some of which could be 
age-related, e.g., arthritis. Lack of interest in water- 
based activities is the only other response which oc- 
curred with some frequency (22 responses). 

Table 25. Phase IA Survey Participants Reasons for Not Participating in Water Based 
Recreation 

You are too busy 
You don’t own a boat 

You do not enjoy water based activities 
You live too far from the water 

It is usually too crowded 
It is too expensive 

The water quality is poor 
The levels reservoir and river levels change too much 

129 
97 
64 
54 
49 
45 
21 

51.1 
48.5 
36.5 
24.1 
20.3 
18.4 
16.9 
7.9 
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There are a number of demographic differences 
between recreators and non-recreators, as shown in 
n b l e  2-6. First, non-recreators are on average 
older than the recreators. This is to be expected 
since some forms of water-based recreation are 
physically demanding. Second, non-recreators in 
the survey also tended to have smaller households, 
due primarily to the absence of children (household 
members aged 18 or younger). These results are 
consistent with the differences in ages between the 
two groups. 
Table 2-6. Phase IA Survey: Demo- 

graphic Characteristics of Re- 
creators and Non-Recreators 

Mean Age 

Median Age 

Average Household 
Size 

Average Number of 
Children in 
Household 

Mean Income 

Median Income 

39.7 
(13.1) 

39 

3.07 
(1.45) 

1.06 
(1.23) 

$42,939 
(22,162) 

$35,000 

52.3 
(18.0) 

53 

2.34 
(1.33) 

0.46 
(0.96) 

$32,963 
(22,26 1) 

$25,000 

*s.d. = Standard Deviation 

Finally, mean 1992 household income for the non- 
recreators is about $10,000 below the mean income 
for recreators. Fewer than 20 percent of the non- 
recreators cited expense as one of the reasons they 
didn't participate in water-based recreation. It 
ranked sixth out of the eight reasons for yes re- 
sponses (see 'Ihble 2-5). This suggests that income 
may not be very important. It is possible that this 
ambiguous result is due to the relatively high incom- 
es indicated by the survey. A comparison of median 

income figures from the survey results and median 
income figures from Statistical Abstract of the 
United States: 1992 shows that the survey is consis- 

~ ~~~ 

tently higher. This may be due to some form of 
self-reporting bias or it may be due to survey 
participation bias. For example, if a disproportion- 
ately large number of higher income people re- 
sponded to the survey, that could diminish the 
importance of income to recreation participation in 
the results. 
The survey results also indicate that gender in- 
fluences the participation decision. Female respon- 
dents, who accounted for 47.7 percent of the com- 
pleted surveys, comprised 59.3 percent of the non- 
recreators. This is due to the different participation 
rate between men and women. Almost 75 percent of 
the men surveyed were recreators, while only 60 
percent of the women were recreators. As noted 
earlier, differential male/female survey participation 
rates and recreation participation rates may be 
producing the higher recreation participation rates 
for Idaho, Montana, and Alberta that were reported 
in nb le  2-4. 

2.4.3 Participation Rates in Specific Activities 
Collecting data on the number of trips that were 
taken for a specific recreation activity is important 
for two reasons. First, it indicates what type of 
recreation activities are more important than others. 
Second, it illustrates the degree to which individuals 
currently substitute across activities. 
Trip information was collected for the following 
activities: fishing, boating, swimming, other water- 
based, nonwaterbased, and multiple activities. The 
last activity category was included to identify recre- 
ational trips that were primarily multi-purpose. For 
each of the six activities, a respondent was asked 
how many trips he took in the past 12 months where 
the main purpose of the trip was to engage in that 
activity. 

This type of trip information was requested in the 
two different branches of the survey. The 377 
recreators who followed the reservoir branch of the 
survey gave activity information for their reservoir 
trips. In the river branch, 314 people gave activity 
information in for their river trips. 
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Table 2-7 shows, for each of the six activity catego- 
ries, the number of respondents who took at least 
one trip. The results are divided into three columns. 
The first shows how many of the 565 total number of 
recreators engaged in each activity regardless of 
whether the trip was a reservoir trip or a river trip. 
The second column shows these results for the 
subset of people who made reservoir trips. Finally, 
the third column contains the people who took river 
trips and the activities they engaged in on those 
trips. The percent is reported next to each number. 

Recreation trip modeling is difficult when trips 
involve multiple activities; it is less complicated when 
trips are activity specific, e.g., waterskiing trips or 
fishing trips. The information of particular interest 
in nb le  2-7 is the large number of respondents who 
took multiple purpose trips; in fact, more people 
took multiple purpose trips (316) than any other 
kind. 

Table 2-8 shows that recreators engage in a variety 
of activities. This table demonstrates the variety 
that occurs across trips rather than during trips. The 
numbers in the left column indicate how many 
different “types” of trips an individual reported 
taking. 

The averages are conditional means; e.&, given the 
subset of recreators who took at least one fishing 

trip to reservoirs, the number indicates the average 
number of reservoir angling trips this group took in 
the past 12 months. 

The median number of trips per person are also 
reported since the averages tend to be biased up- 
wards by recreators who reported large numbers of 
trips. ?kro conclusions can be drawn: trips to reser- 
voirs are fairly evenly distributed across the six 
activities, whereas trips to rivers are less evenly 
distributed; and more trips per person are taken to 
reservoirs. As the results show, the average number 
of reservoir trips is almost everywhere higher than 
average number of river trips. The two numbers are 
similar only for fishing and non-waterbased activi- 
ties. The range of average trips across activities is 
smaller for reservoirs (%o trips) than for rivers 
(Four trips). These results suggest that recreation at 
reservoirs is more intensive, i.e., visitors take more 
trips on average. Furthermore, no activities routine- 
ly dominate reservoir recreation. 

2.4.4 Federal Project Visitation 
This section discusses two important categories of 
results pertaining to the trip data gathered for each 
of the Federal projects. First, overall participation 
rates are reported. These indicate which projects 
attract more visitor and trips. Second, origiddes- 
tination results are presented. 

Table 2-7. Phase la Survey: Number of Recreators Taking Trips by Activity 
. . . . . . . . . . . . 

Fishing 
Boating 

Swimming 
Other Water Based 
Non - waterbased 
Several Activities 

1/ All numbers exclude outlier 

258 (45.6%) 
248 (43.9%) 
240 (42.5%) 
181 (32.0%) 
279 (49.4%) 
316 (55.9%) 

197 (52.4%) 
198 (52.6%) 
178 (47.3%) 
121 (32.3%) 
206 (55.2%) 
236 (63.6%) 

189 (60.6%) 
123 (39.4%) 
141 (45.2%) 
113 (36.2%) 
174 (56.1%) 
186 (59.8%) 

- 
2/ Reservoir and river numberswill not sum the total since some respondentswill be reflected in numbers at both 

2-1 4 FINAL. EIS 1995 



Recreation Appendix 2 

Table 2-8. Phase IA Survey: Average Number of Trips by Activity 

Boating 

Swimming 

Other 
Water 
Based 

Non -wa ter 
based 

Several 
Activities 

Mean 
(s.d.)* 

8.7 
(13.46) 

7.5 
(1236) 

9.1 
(14.27) 

7.6 
(10.46) 

7.1 
(9.92) 

8.6 
(10.06) 

Median 

5 

4 

5 

4 

4 

5 

*s.d. = Standard Deviation 

Mean 
(sad.)* 

8.9 
(1 1.55) 

4.7 

7.9 
(12.99) 

5.3 
(5.91) 

(5.8) 

6.9 
(15.38) 

6.9 
(7.39) 

Median 

5 

3 

3 

3 

3.5 

4 

2.4.4.1 Participation Rates 
The trip information should indicate two things. 
First, it should indicate which locations and activities 
are relatively more important in terms of water- 
based recreation, if indeed any are. Second, the trip 
information provided by each respondent should 
indicate whether there is a propensity to substitute 
across recreation sites and/or activities. Further- 
more, since it is also known where the respondents 
live and which Federal projects they have visited, 
conclusions can be derived regarding travel patterns 
to the projects. 

Dip information for the Federal projects was col- 
lected from the 377 respondents who answered 
questions in the reservoir branch of the survey. For 
each project, they were asked to give the number of 
trips they had taken to that project in the past 12 
months. A total of 234 (62 percent) respondents 
took at least one trip to a project (project users). 

The demographic characteristics of project users 
were compared with other recreators who did not 
visit the projects. The results indicate that two 

groups are quite similar in terms of age and house- 
hold characteristics. The one exception is that 
project users have slightly lower household incomes. 

Project-specific trip results are reported in 
Table 2-9, which shows the number of respondents 
who visited each project. The third column reports 
the mean number of trips per person to each project. 
The mean trip figure is a conditional mean, Le., the 
average “conditioned” on the fact that the individu- 
als visited the project at least once. 

Among the projects drawing the most visitors in the 
sample were Bonneville and The Dalles. This not 
surprising given their proximity to large population 
centers and major highways. The Snake River 
between Brownlee and Lewiston/Clarkston, which is 
relatively more isolated, also drew a large number of 
visitors. As expected, those with the fewest visitors 
were Dworshak, Libby, and Hungry Horse, which are 
relatively remote headwaters reservoirs. 

The recreation patterns of the former will dominate 
the results. Consequently, if they are more likely to 
visit the closest projects such as Bonneville and less 
likely to visit distant projects such as Dworshak, then 
the final results will show more visitors for Bonne- 
ville and fewer for Dworshak. 

2.4.4.2 Destinations and Origins for 
Water-Based Recreators 

A fundamental assumption economists make in 
travel cost/recreation demand models is that the 
further an individual lives from a recreation site, the 
less likely (other things held constant) that individual 
is to visit the site. This is based on the idea that a 
recreator faced with two alternative destinations that 
are equal in every other respect will maximize net 
benefits by visiting the closer site, i.e., by minimizing 
travel costs. Travel, including the cost of travel time, 
can make up a large share of the overall cost for 
recreation activities, such as fishing and boating, 
which require travel to specific locations. Origin and 
destination relationships for trips to the Federal 
projects were studied to verify that travel cost is 
indeed a factor in recreation site decisions. 
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Table 2-9. Phase IA Survey; Participation at Federal Projects for the 565 Participants in 
Water Based Recreation 

Grand Couleebake Roosevelt 
Chief Joseph/Rufus Woods Lake 
McNary Dambake Wallula 
John Daybake Umatilla 
The Dalleskake Celilo 
Bonnevillebake Bonneville 
Snake Between Lewiston and Brownlee 
Snake Between Lewiston and Ti-Cities 
DworshaldDworshak Reservoir 
Hungry Horse/Hungry Horse Reservoir 
Libby Dambake Koocanusa 
Albeni Fallsbake Pend Oreille 

Project visitation data is shown disaggregated by 
state or province in Bbles 2-10 and 2-11. The 

56 
59 
49 
60 
72 
83 
79 
52 
18 
18 
16 
37 

3.5 (5.96) 
2.5 (5.20) 
4.1 (7.08) 
3.3 (6.40) 
2.8 (3.12) 
3.7 (3.66) 
2.7 (3.07) 
3.1 (3.38) 
2.0 (1.41) 
2.1 (2.08) 
6.8 (13.6) 
3.2 (5.96) 

involved, these results still suggest that location is an 
important determinant for trip-taking behavior. 

first table contains information regarding the num- 
ber of respondents who visited each project. 
Bble 2-11 reports the total number of trips that 
were recorded for each of the projects by state or 
province of origin. In spite of the large region 

For example, households in western Montana were 
more likely to visit Hungry Horse, Libby, or Albeni 
Falls than the other projects, while Oregon residents 
were less inclined to visit these projects than the 
ones on the Columbia River. 

Table 2-10. Phase IA Survey: Number of Households Visiting Each Project by Statel 
Province 

Grand Coulee 56 4 0 8 43 0 1 
Chief Joseph 59 11 0 17 29 0 2 

McNary 49 4 0 17 25 0 3 
John Day 60 4 2 29 24 0 1 
The Dalles 72 10 2 31 27 0 2 
Bonneville 83 8 1 39 33 1 1 

Middle Snake 79 2 1 17 31 0 1 
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Table 2-10. Phase IA Survey: Number of Households Visiting Each Project by 
StatdProvince - CONT 

Lower Snake 52 9 1 9 32 0 1 
Dworshak 18 7 0 2 9 0 0 

Hungry Horse 18 2 6 3 7 0 0 
Libby Dam 16 5 4 0 6 1 0 
Albeni Falls 37 10 4 3 18 1 1 

Table 2-11. Phase IA Survey: Total Number of Trips to Each Project by StateProvince 

Grand Coulee 
Chief Joseph 

McNary 
John Day 

The Dalles 
Bonneville 

Middle Snake 
Lower Snake 

D w o rs h a k 
Hungry Horse 

193 
145 
201 
200 
198 
304 
212 
159 
36 
38 

9 
15 
51 
48 
29 
17 
86 
45 
20 
3 

0 
0 
0 
2 
2 
1 
1 
1 
0 
19 

11 
29 
34 
81 
108 
207 
38 
22 
2 
5 

172 
99 
113 
68 
56 
77 
86 
90 
14 
11 

0 
0 
0 
0 
0 
1 
0 
0 
0 
0 

1 
2 
3 
1 
3 
1 
1 
1 
0 
0 

The importance of location is evident in data disag- 
gregated at the county level. People living in adja- 
cent counties are twice as likely to visit a project as 
the average recreator in the region. County-level 
data also reveal that major urban populations are 
another important source of project visits. Residents 
in counties with populations of more than 100,000 
took 50.1 percent of the project visits. 

2.4.5 Substitution Across Projects 

Substitution across the projects (and more generally 
across all recreation locations) is important because 
it influences the degree to which welfare measures 
will be affected by changes in system operation. 

Recreation demand literature shows that changes 
that impact recreation at a project which does not 
have substitutes will have greater welfare impacts 
than those at one with substitutes, all other things 
being equal. The reason for this is simple. If access 
to the only recreation outlet nearby is lost, an indi- 
vidual is willing to pay a great deal to prevent that 
loss. If many alternative outlets exist, an individual 
would be willing to pay less to avoid the loss. 

Substitution across projects is indicated in that 
almost two-thirds of the 234 project users surveyed 
visited more than one project; 156 (66.7 percent) 
recreators took trips to two or more of the projects. 
The following details how this breaks down by 
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number of projects visited: 60 people visited two 
projects; 36 people visited three projects; 27 people 
visited four projects; 20 people visited five projects; 
6 people visited six projects; 4 people visited seven 
projects; and 3 people visited eight projects. This 
means that if operating changes affect some projects 
but not others which may act as substitutes, then 
welfare changes will be diminished. 

Evidence of substitution across locations isn’t limited 
to the federal projects, as Figure 2-1 shows. This 
chart summarizes the trip behavior of the 565 re- 
creators by destination category. One group of 
interest is the 101 recreators (left-side path) who 
took reservoir trips--to both project reservoirs and 
other reservoirs- -and river trips. All together, 160 
or 68 percent of the project users also visited other 
reservoirs or rivers. 

An anomaly in Figure 2-1 is the 111 recreators who 
didn’t visit reservoirs or rivers (right-side path). 
One possible explanation is that these respondents 
didn’t understand some section of the survey. Another 

is that they engage in water-based recreation, but not 
at any of the sites included in the survey. For example, 
they may swim at public or private pools. Given that 
most of these individuals live near coastal waters also 
suggests that some may be saltwater recreators rather 
than fresh water recreators. 

2.4.6 Recreator Attitudes 

An ideal recreation demand model should include all 
factors that determine the choice of recreation site. 
Among these factors are site characteristics which 
affect the quality of recreation. As previously 
indicated, economists presume that recreators will 
prefer a site which offers a higher quality recreation- 
al experience to one of lesser quality, all other 
factors, including distance, being equal. For exam- 
ple, a boater located equidistant between two lakes 
will prefer to visit the lake that offers better boating. 
Site characteristics that distinguish the better lake 
could include the number and quality of boat ramps, 
docks, and marinas; water conditions such as tem- 
perature, surface area and turbidity; degree of 

Pwple who visited rcsevoirs, lakes, 
or ColumbialSnake r ivas  

377 

565 

188 
I 

Pwple who made mom than two 
trips to othcrresevoirs or lakes 

7 f i  
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
t 

People who visited other rivers 
in the Pacific Northwest 

101 38 59 36 42 37 35 29 77 111 

Figure 2-1. Destinations of People Who Engaged in Water-Based Recreation 
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congestion; and availability of amenities such as fuel. 
Section 2.3 includes a more detailed discussion the 
site characteristics which are relevant to different 
water-based activities. 

The Phase I survey was designed to gather informa- 
tion that would indicate the importance of certain 
site characteristics. In both the reservoir branch and 
the river branch of the survey, the respondents were 
asked to indicate how important a site characteristic 
is in terms of their destination choice. The scale 
they were given comprised the following response 
choices: very important, somewhat important, 
somewhat unimportant, very unimportant, and don't 
know. 

Bble 2-12 shows the number of times the very 
important and very unimportant responses were 
recorded for each characteristic. Comparing the 
responses of all reservoir users with those of river 

users reveals some similarities. First, the most 
important characteristic, regardless of destination, is 
that a site have a high environmental quality. Other 
characteristics drawing similar responses addressed 
the cost of the site and whether it was not very 
crowded (which are relatively important), how close 
the site was to home (which was considered very 
important by fewer than one third of the respon- 
dents) and novelty of the site (the least important 
charact ens tic). 

A number of characteristics are more important for 
reservoir trips than for river trips: large water 
surface, good boat ramp access, recreational activity 
variety, good public facilities, and good beach area. 
Since these amenities are more likely to be available 
at reservoirs than rivers, one would expect them to 
be more important to reservoir visitors. The one 
characteristic that was relatively more important to 
river visitors was the quality of fishing. This is 

Table 2-12. Attitudes About Importance of Recreation Site Features 
(All Numbers are Percentages) 

Close to Home 29% 07% 25% 08% 35% 05% 28% 09% 
Large Water Surface 19 11 22 12 14 11 12 18 

Good Boat Ramp Access 43 14 46 11 37 17 26 22 
Variety of Recreational 49 05 55 05 40 06 32 09 

Good Fishing 40 23 45 16 31 33 46 15 

Activities 
New Place 08 18 11 17 04 20 8 17 

Good Facilities 52 05 49 06 57 05 40 10 
Good Beach Area 35 09 34 08 37 10 23 16 
Not Very Crowded 44 02 46 03 40 01 48 04 

Inexpensive 43 05 43 04 42 07 40 05 
High Environmental Quality 76 02 78 00 73 01 76 01 
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consistent with the activity results reported in Tmble 
2-7, where fishing was the most popular river 
activity but fourth in popularity among reservoir 
activities. 

The results for the reservoir branch are further 
disaggregated into project users and non-users to 
see if there are any differences. In many respects 
the answers for these two groups are similar. Again 
there is agreement on the importance of environ- 
mental quality, cost, and degree of crowding. Fur- 
thermore, the presence of good beach area is rela- 
tively important to both groups. Some characteris- 
tics appear to be somewhat more important to the 
project users: whether a site is a new place to visit, 
good boat ramp access, and large water surface. 
Since one group that would consider boat ramps and 
large surface areas important are pleasure boaters, 
these results indicate the possibility that the projects 
are attracting a larger share of pleasure boaters than 
other reservoirs or lakes in the region. Tho site 
characteristics are slightly more important to non- 
users: good public facilities and proximity to home. 

The most noticeable differences between project 
users and non-users include the importance of good 
fishing and recreational variety. A larger share of 
the project users than non-users considered these 
attributes very important, and in the case of fishing 
quality, one- third of the non-users considered this 
to be very unimportant compared to only 16 percent 
of the users. First, this outcome indicates that catch 
rates are an important factor in the project users’ 
choice of an angling recreation site. Second, return- 
ing to the issue of substitution across activities, the 
responses show this to be particularly important for 
project users. 

2.4.7 Conclusions 

The Phase IA survey resulted in a number of impor- 
tant conclusions about water-based recreation 
patterns in the Columbia River Basin. 

Non-recreators are different from recrea- 
tors; they tend to be older, have smaller 
households, fewer children living at home, 
and lower incomes. This suggests that demo- 

graphic characteristics are important vari- 
ables that influence participation. 
Recreators engage in a variety of water- 
based activities as evidenced by the large 
proportions taking multiple purpose trips and 
by the large number who took more than one 
type of trip (i.e., trips in more than one of 
the six activity categories). Furthermore, 
whether a site supports a variety of recre- 
ational activities is found to be relatively 
important among the recreators who took at 
least one trip to a project. 
A large share of the recreators engage in 
substitution across location. Of the 565 
recreators, 237 (41.9 percent) reported trips 
to both reservoir and rivers. Of the 234 
project users, 66.5 percent reported visiting 
more than one of the projects. Furthermore, 
59.4 percent of the project users visited other 
reservoirs, and 68.4 percent of them also 
took river trips. 

Demographic differences between recreators 
who use the federal projects and those who 
do not are minimal. This suggests that other 
factors play a more important role in the 
decision of whether to visit a project. These 
include site characteristics and location. 
A majority of the project trips recorded 
originated either in adjacent counties (44.5 
percent) or in major population areas (50.1 
percent; 17.3 percent from counties that are 
also adjacent to projects). These results 
reflect the large share of urban respondents 
in the general population survey. 

Recreator attitudes towards site characteris- 
tics are consistent with a number of expecta- 
tions. For example, large surface area and 
good boat ramps are more important for 
reservoir trips than for river trips. The 
reverse is true for catch rates, which is con- 
sistent with the activity data results where 
fishing is relatively more popular vis a vis 
other activities for river trips than for reser- 
voir trips. Some characteristics are more 
important to people who reported using at 
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least one of the federal projects than they are 
to people who only visited other lakes and 
reservoirs. These include good boat ramp 
access, large surface area, good fishing, and 
recreational variety. 

2.5 FACTORS INFLUENCING RECREATIONAL 
USE IN THE COLUMBIA BASIN 

2.5.1 Seasonality of Visitor Use 
Thble 2-13 summarizes the 1989 monthly visitation 
to three typical projects in the region, lakes Umatil- 
la, Dworshak and Koocanusa. The seasonality of 
recreational use is a very important consideration in 
analyzing the potential effects of reservoir opera- 
tions. While pool elevations and river flows are 
important factors influencing the seasonality of 
recreational use, they are not the only factors. 
Other factors that must be considered include 
weather conditions and the availability of other 
similar recreation resources. The primary recre- 
ational activities, including sightseeing, fishing, 
boating, and waterskiing occur year round at most of 
the project areas in the basin. However, the peak 
period of use occurs during the warm, dry summer 
months. 
Annual visitation typically builds slowly, beginning in 
April and continuing in May. This corresponds to 

the period during which the storage projects are 
beginning to refill. The weather at that time of year 
is variable; it is improved over the winter but can 
still be very cool and damp, particularly at the upper 
elevation storage projects such as Libby and Hungry 
Horse. Much of the visitation to the projects during 
the spring can be directly attributed to the opening 
of fishing seasons. 

Visitation tends to increase rapidly from the end of 
May through June and July, and peaks in August. 
As shown, the projects typically receive over 50 
percent of average annual visitation during this 
period. The term “peak recreation season” roughly 
corresponds to the period between Memorial Day 
and Labor Day weekends. During this period, 
weather is most amenable for water-dependent and 
water-related recreation activities throughout the 
Pacific Northwest. Most students are out of school 
for the summer, and families take their vacations 
during this period. During the summer, the storage 
projects are generally refilled and held as high as 
possible to promote and support recreation use. 

Visitation generally begins to decline in September. 
This decline occurs regardless of reservoir opera- 
tions. For example, pool elevations at John Day 
Projecaake Umatilla, stay relatively stable year- 
round; like most run-of-river projects, it does not 
experience large seasonal drawdowns. Nonetheless, 

Table 2-13. Seasonality of Columbia River Recreation Use, 1989 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
- 1/ Corps of Engineers, Portland District 
- 2/ Corps of Engineers, Walla Walla District 
3/ Corps of Engineers, Seattle District - 

Monthly Use as a Percent of Total Annual Use 
Lake Lake 
Umatilla 11 Dworshak 21 - - 

3.4 2.4 
3.6 3.5 
5.8 6.6 
7.7 6.3 
8.6 9.6 
11.3 16.6 
13.5 20.2 
15.2 17.7 
12.8 7.2 
9.6 4.8 
5.1 2.6 
3.5 2.6 

Lake 
Koocanusa 31 - 

1.2 
1.6 
3.6 
5.5 
8.8 

11.6 
20.4 
23.4 
13.3 
6.0 
2.9 
1.6 
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approximately 45 percent of average annual visita- 
tion occurs during the three peak summer months. 
In comparison, Lake Koocanusa, a storage project 
with large seasonal pool fluctuations, receives 
approximately 55 percent of its total visitation from 
June through August. 
Weather is the most important factor influencing the 
seasonal use and demand for water-related outdoor 
recreation in the basin. Climatic effects (such as 
temperature and precipitation) have direct short and 
long-term effects on visitor use. During wet years, 
there generally is adequate water to maintain high 
pool elevations in the storage reservoirs across the 
basin. Because such a high percentage of visitation 
occurs during the short summer season, a cool, wet 
summer can have low annual total visitation no 
matter at what elevation the reservoirs are main- 
tained. This is especially true if the weather is poor 
during one or more of the three important summer 
holiday weekends (Memorial Day, Fourth of July, or 
Labor Day). 

By the same token, during hot, dry summers, de- 
mand for water-related recreation can be very high. 
Visitation to rivers and reservoirs may be high in 
spite of low pool elevations or flows. This is espe- 
cially true if there are few or no other similar recre- 
ation resources near the users. 
2.5.2 Accessibility to Water 

Accessibility to water is a critical factor in influenc- 
ing recreation use; the more accessible a water body 
is to users, the higher the recreation use will be. 
Access to water is directly influenced by reservoir 
pool elevations and downstream flows. 

2.5.2.1 Usability of Water-Based Recreation 

One of the primary effects of large seasonal draw- 
downs in storage reservoirs is a reduction in the 
usability of recreation facilities. Most of the recre- 
ation facilities at the reservoirs are designed to 
remain operational during the summer recreation 
season. During low water years, water levels may 
drop so many of the facilities remain unusable for 
some or all of the peak recreation season. 

This effect may also occur at run-of-river reser- 
voirs and downstream river segments but is generally 

Facilities 

less pronounced since the smaller physical variations 
in pool elevations and flows allow facilities to remain 
usable across the full range of normal operations. 

vpes  of facilities that are directly affected by reser- 
voir operations include boat ramps, fixed and float- 
ing boat docks and moorage, and swimming beaches. 
Certain land-based facilities, including picnic and 
camping sites, trails, and parking areas may also be 
indirectly affected. 

Boat ramps generally become unusable as water 
levels drop near or below the end of the ramp. Most 
ramps require a minimum water depth of 3 feet at 
the toe to be fully usable. Depths of less than 3 feet 
limit the functional use of a ramp by restricting the 
size of boats that can be launched and also create 
safety hazards. In some cases, even 3 feet of depth 
may not be adequate to allow launching of larger 
boats, particularly fixed-keel sailboats. 

At the larger storage reservoirs, many of the ramps 
are located on steep slopes. Large drawdowns may 
require boat launchers to negotiate long and steep 
ramps. This greatly increases the difficulty and time 
required to launch each boat. This is especially true 
at those ramps where there is not enough room to 
provide a turnaround or low water parking lots. 
Without low water parking, boaters may have to 
transport their vehicle and boat trailer long distances 
from shoreline to boat and back again. Even where 
boat ramps remain in the water, these impacts of 
drawdown may discourage many users, particularly 
the elderly and disabled. 

As noted above, most of the ramps on the run-of- 
river reservoirs on the Columbia and Snake Rivers 
are designed to remain usable over the normal 
(average) operational range of the reservoirs. 
Relatively few ramps are designed to remain usable 
at pool elevations below the minimum operating 
pools at any of the lakes. Some of the ramps be- 
come only marginally usable at minimum pool with 
inadequate depth for safe launching of larger trail- 
ered boats. 
Marinas and Fixed and Floating Boat Docks gener- 
ally are designed to remain usable over the normal 
operational range of the reservoirs during peak 
recreation seasons. However, as water levels fall, 
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water depths in sheltered marinas and boat basins 
become shallower, restricting boat access to facili- 
ties. Fixed and floating boat docks may become 
increasingly unusable as the amount of moorage or 
float space remaining in water decreases. At some 
marinas, shallow water conditions limit the use of a 
certain number of moorage spaces close to shore. 

Shallow depths within protected boat basins, often 
caused by sedimentation and shoaling, can be a 
problem at low pool elevations. 

Dredging may be an acceptable option for mitigating 
low-flow impacts at some of the boat ramp, marinas 
and boat moorage sites in the study area. 

1 .<' f. - .  
Figure 2-2. Typical Effects of Drawdown on Boating Facilities at Storage Reservoirs 

(Lake Koocanusa) 
I --- - 

.-- -- 
p' 

Figure 2-3. Ty ical Effects of Drawdown on Swimming Beaches at Storage Reservoirs 
(LaRe Koocan usa) 
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Figure 2-4. Typical Effects of Extreme Drawdown at Run-of-River Reservoirs (Lower 
Granite) 

Swimming Beaches. Swimming occurs at developed 
swimming beaches as well as at dispersed locations 
around the entire shorelines of the- Columbia River 
Basin’s lakes and rivers. Developed swimming 
beaches are generally more sensitive to water level 
fluctuations than other types of facilities. Beaches are 
most usable within at least 5 feet of full pool. There is 
usually a rapid degradation in usability after that level. 
This is because most swimming beaches are used by 
families with children. The beaches are generally 
designed to provide safe swimming opportunities up to 
about 6 to 7 feet in depth. After around 5 feet of 
drawdown, beach areas become marginal for swim- 
ming by even small children. 

Adults and older children can swim anywhere in the 
lake and are not necessarily constrained to a safe 
beach area. Tb some extent, as water levels are 
lowered a greater amount of shore area becomes 

available and access to a water body may be im- 
proved. This is important because sunbathing, 
socializing and shore-play are often important 
components of the activity “swimming.” Larger sand 
beach areas are also desired by windsurfers and 
waterskiiers who use the shoreline for takeoffs and 
landings. When beach areas are limited, some of 
these activities may be restricted. On the other 
hand, if beach substrates are muddy, rocky, stumpy, 
or otherwise unappealing, their exposure from 
drawdown or low flows may have a negative impact 
on swimmers. 

In some river reaches and run-of-river projects, 
high flows may also impact swimming beaches by 
inundating facilities and eroding swimming beach 
areas. High flows may also create unsafe swimming 
conditions. 

2-24 FllvAL EIS I995 



Recreation Appendix 2 
Irrigation Intakes. Many larger parks and recreation 
areas use either river water or well water to irrigate 
grass areas and other plantings. This is particularly 
true along the run-of-river projects on the Colum- 
bia and Snake Rivers. Most park irrigation intakes 
are designed to remain operational over the full 
range of reservoir operations. However, most of the 
irrigation systems operate less efficiently at low pool 
levels since the water has to be drawn up higher 
distances. In addition, because of local physical 
constraints, some irrigation intakes are located high 
enough so that they will not be able to draw water at 
minimum operating pool. 

Short-term drying of park irrigation intakes is not a 
serious problem; long-term drying of intakes could 
result in either serious damage to park landscaping 
and plant materials, or to requirements for costly 
alternatives. 

2.5.2.2 Land-based Facilities 

Camping and picnicking facilities, trails, parking 
areas, and other land-based recreation facilities are 
not directly affected by water-level fluctuations. 
However, indirect impacts include an increased 
distance from the facilities to water, and large 
drawdowns decrease aesthetic quality. 

Visitation to these facilities is primarily affected 
insofar as visitor use patterns may change in re- 
sponse to effects on associated water-based recre- 
ation activities such as boating or fishing. Many of 
the major recreation sites on the river were designed 
and built as destination sites; recreationists are 
attracted to them because of the full complement of 
recreation opportunities that they provide. As 
swimming beaches, boat ramps, moorage and other 
water-dependent facilities become unusable, re- 
creationists will begin to use other alternative sites 
within the region that provide the full range of 
activities desired. 

2.5.3 Water-Surface Area (Recreational 

As the water levels fluctuate in reservoirs and rivers, 
the amount of surface area available for water- 
based recreational use changes. At the large storage 

Carrying Capacity) 

reservoirs where large seasonal drawdowns substan- 
tially diminish lake surface areas, the impact on 
recreational carrying capacity can be significant. 

As a result of these effects, boaters, waterskiiers, 
anglers, windsurfers, and swimmers may be concen- 
trated into smaller areas. The numbers of recrea- 
tionists and types of activities that may be safely 
accommodated at a water body may be reduced. 
Congestion is not a serious problem in the basin 
except during peak use periods at popular access 
points such as Hood River during windsurfing 
events. Generally, surface area is not as critical a 
factor in constraining recreational carrying capacity 
as are other factors such as access facilities. 

Because of the steep, confined topography of the 
Columbia River and Snake River channels, a drop in 
pool elevation will not cause a correspondingly large 
reduction in lake surface area except at a few loca- 
tions where the lakes inundate former terraces or 
bottomlands and the bottom is flat or shallow. 
However, these locations tend to be popular sites for 
water-based recreation. 

An existing safety concern at Hood River, The 
Dalles, and other locations in the region is the 
potential for conflicts between windsurfers and 
barges and other commercial craft in the navigation 
channel. Decreases in the size of the pool at high- 
use areas, such as Hood River and The Dalles, may 
shorten the reach that windsurfers have to sail, 
concentrating more participants into a smaller area 
in the channel. Under present operations, and at 
present levels of windsurfing and navigation use this 
has not been a serious problem; education and 
coordination between commercial navigators and 
windsurfers appears to have solved most of the 
issues. 

In some cases, reduced water area in lakes and rivers 
concentrates fish, possibly improving chances for 
fishing success. 

2.5.4 Recreational Safety Hazards 

Reservoir operations and the resulting fluctuations 
in pool elevations and stream flows can cause a 
variety of different safety hazards for recreationists. 

~~ 
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2.5.4.1 Exposed Hazards 

Low water levels may expose dangerous tree stumps, 
rocks, and shoals that are hazardous to activities 
such as boating, waterskiing, and windsurfing. The 
rocky shoreline of the Columbia River is dangerous 
under normal operating conditions; most recreation- 
ists are aware of the normal hazards. A change of 
operations, such as dropping reservoir pools or river 
flows below normal operating conditions, will expose 

new rocks, shoals, stumps and other hazards with 
which recreationists are not familiar. 

Sandy shorelines on the Columbia River downstream 
from Bonneville Dam, particularly those around 
Government, Reed, Lemon, and other islands, 
become very popular in summer for boating, water- 
skiing, and camping. As water levels drop, the 
beaches in this area of the river become larger and 
more appealing. Eventually, however, as water levels 
become extremely low, sediments and large shoals 
restrict boat access to side channels and islands. 

Figure 2-5. Typical Exposed Shoreline Hazards Following Drawdown 
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2.5.4.2 Water Velocity and Flow-Related 

Hazards 

High water velocities are an existing hazard in the 
system. The powerful hydrodynamics associated with 
operation of the dams can be particularly dangerous 
for small craft. Safety hazards for recreational 
navigation occur both above and below the dams 
during releases. For example, releases from the 
navigation lock at The Dalles Dam create significant 
turbulence in the tailwater area downstream. 

High velocity flows from some of the dams in the 
system may also result in undesirably low water 
temperatures downstream. This occurs at Hungry 
Horse Dam, where releases create low temperature 
flows in the Flathead River downstream. In addition 
to being unappealing for swimmers, rafters, and 
possibly fishermen, this may also be a safety hazard. 

River velocities vary considerably with natural river 
flows. Most recreationists are prepared to deal with 
a wide range of water velocities as a natural hazard. 
There are some special hazards, however, that must 
be considered. Jetties and other in-water obstacles 
in the vicinity of the projects create special flow-re- 
lated hazards. Boating, swimming, or other recre- 
ation accidents, injuries and fatalities may occur as a 
result of high flow velocities. 

One special hazard involves the anchoring of fishing 
boats in high flow areas, particularly in tailrace areas 
below Bonneville and the other dams. The river 
below Bonneville Dam is a very popular sturgeon 
fishing location. There have been numerous cases of 
capsized boats and drownhgs in that area over 
recent years by boaters attempting to anchor with 
inadequate equipment or knowledge. 

Figure 2-6. Changes in Flows Released from Dams Creates Boating Safety Hazards 
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Oregon State Marine Board has recommended that 
safety zones and navigational barriers near the dams 
should be established and signed, and the possibility 
of providing sound warnings during releases should 
be considered. 

2.5.5 Other Physical Effects 

2.5.5.1 Shoreline Erosion 

Shoreline erosion caused by wind-driven wave 
action has impacted recreation facilities and made 
access difficult in some places around the shorelines 
of the reservoirs. Wave-cut erosion at the low pool 
line has contributed to significant damage around 
the shoreline of many lakes and may impact facilities 
such as the toes of boat ramps. Erosion at the 
maximum pool level has created precipitous slopes 
along the edge of some of the lakes. During the 
winter at high pool periods, wind-driven waves may 
cause significant bank erosion problems. 

In addition to impacting facilities at developed 
recreation sites, erosion also impacts general recre- 
ational use and access at dispersed locations along 
the shoreline. Erosion can also severely impact 
cultural resource sites. 

2.5.5.2 Shoaling 

Deposition of sediments and creation of shoals 
creates difficulties for recreational navigation. Shoal- 
ing is a particular problem at the mouths of smaller 
tributary streams entering the run-of-river project 
on the Columbia and lower Snake Rivers. Construc- 
tion of shoreline facilities at many sites on these lakes 
requires special designs to prevent severe sediment 
deposition. Some parks and marinas have continuing 
dredging requirements due to sedimentation. 

2.5.5.3 Seep Lakes and Embayments 

Along the lower Columbia and Snake Rivers there 
are numerous small lakes separated from the main 
stems of the river by railroad and highway embank- 
ments. These water bodies fluctuate up and down 
with the run-of-river reservoirs. Some of these 
lakes are connected directly to the river by culvert or 

channel, while others are fed directly by seepage or 
groundwater. Drawing the reservoirs down causes a 
corresponding drop in depth and surface area of the 
lakes with potentially negative effects on the recre- 
ational fishery and riparian wildlife habitat. 

2.5.6 Water Quality 

Water quality has a direct effect on the suitability of 
water bodies for many recreation activities. Compli- 
cating any assessment of the effects of water quality 
on recreation is the fact that, while many of the 
individual parameters of water quality (turbidity, 
clarity, odor, or aquatic growths) are easily perceived 
by human sensory organs, many others (coliform 
bacteria, Ph, and toxic chemicals) are generally 
perceived only through scientific measurement 
techniques not available to the ordinary recreationist. 

The Environmental Protection Agency (EPA, 1978) 
distinguishes between objective and perceived charac- 
teristic of water quality. Objective characteristics are 
those, like water temperature, which can be measured 
using known accurate and reliable techniques. Per- 
ceived Characteristics reflect how people perceive the 
water to be. The perception involves an assessment-- 
possibly erroneous- -of the objective characteristics 
and a reaction to that assessment. Recreational 
demand may be more closely related to perceived 
characteristics than the ones only a scientist can 
measure. The EPA has separated variables of water 
quality into three categories: (1) hygenic factors, (2) 
aesthetic factors, and (3) indirect nuisance factors. 

2.5.6.1 Hygenic Factors 

Hygenic factors basically are pollutants that pose 
direct health hazards through contact or ingestion. 
An important characteristic of variables in this 
category is that they do not change the perceived 
desirability of water. Since a recreationist ordinarily 
cannot perceive these pollutants, there is no effect 
on the desirability of a water body. Variables in- 
cluded in this category are coliform bacteria and 
other pathogenic pollutants, concentrations of toxic 
substances such as pesticides and herbicides, pH, 
and alkalinity. 

2-28 FINAL EIS 1995 



Recreation Appendix 2 

Figure 2-7. Bank Protection is Needed to Prevent Shoreline Erosion at Many Recreation 
Sites 

Since these hygenic factors directly affect health and 
safety, they are most important to participants in 
direct-contact recreation activities, such as swim- 
ming, waterskiing, or windsurfing, where the risk is 
greatest for disease, illness, or injury through inges- 
tion or contact. lb a lesser extent, knowledge of the 
existence of hygenic factors may also influence other 
activities as well. 

These variables are usually imperceptible to human 
sensory organs, and they don’t directly influence 
water-related, non-contact activities. However, 
the knowledge or belief that a water body is clean or 

the fear that it is dirty may affect the psychological 
enjoyment of water-related activities. 

System operations do not add to pathogen popula- 
tions in the rivers and reservoirs of the Columbia 
Basin, but reduced flows or pool elevations may 
concentrate existing pollutants. Ingestion or direct 
contact with concentrations of toxic substances such 
as pesticides, herbicides, heavy metals, and other 
pollutants can also lead to injury or illness. In 
addition, many of these substances are carcinogenic. 
Substances such as pesticides and herbicides used in 
agriculture can be carried into the drainage system 
by return irrigation flows. 
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2.5.6.2 Aesthetic Factors 

Aesthetic parameters of water quality are primarily 
those which can be detected by human senses and 
therefore alter a water body’s perceived suitability 
for recreation use. These parameters include water 
temperature, odor, color, turbidity, oil and grease 
slicks, foam, litter and other debris, algae, aquatic 
weeds, and dead fish. Because the general appear- 
ance of a water body is an important factor in its 
acceptance for recreation use, these parameters are 
closely related to recreation demand. Humans are 
not likely to recreate in water openly perceived as 
dirty, so these factors are important to both direct 
and indirect-contact activities. In cases where 
water is grossly polluted, land-based activities may 
also be affected. The most obvious example is the 
negative impact of obnoxious odors emanating from 
an adjacent water body on camping or picnicking 
facilities. 

One of the most important water quality variables is 
temperature. Excessively warm or cold water tem- 
perature has an adverse effect on the enjoyment of 
swimming and may be unhealthy. Perhaps more 
importantly, high or low water temperatures often 
create biological conditions unsuitable for recreation 
or game fish habitat (EPA, 1978). Warm water 
temperatures in combination with nutrients may 
stimulate growths of obnoxious aquatic weeds and 
algae. The color and clarity of water are also impor- 
tant for both aesthetic and safety reasons. 

2.5.6.3 Indirect Nuisance Factors 

Indirect nuisance factors are parameters of water 
quality that may stimulate or cause a nuisance or 
undesirable environment in waters used for recre- 
ation. 13vo major subcategories under this heading 
include conditions that stimulate undesirable aquatic 
growths and factors that directly and indirectly have 
adverse effects on aquatic life. 

One potentially important water quality problem for 
recreationists in the Columbia River Basin is 
growths of algae and higher order aquatic plants. 

Such growths are aesthetically unpleasant and, if 
excessive enough, may hinder participation in water- 
based activities such as swimming, boating, fishing, or 
water skiing. High water temperatures and nutrients 
(especially nitrogen and phosphorus) may stimulate 
growth of aquatic plants, especially when found in 
combination. Factors that directly or indirectly 
impact aquatic life include toxic pollutants, oxygen- 
consuming substances, temperature, and silt-forming 
materials. 

2.5.7 Fishing Success 

Fishing is an extremely important recreational 
activity in the basin. It is the primary activity driving 
a large percentage of the recreation trips to the 
reservoirs and rivers in the system. As shown on 
Tmble 2-2, between 13 and 33 percent of all Visitors 
to different Corps lakes in the basin go fishing. 

Fishing success is a very important influence on 
recreation participation. Any change in fishing 
success will ultimately affect overall recreation 
participation. Lakes or rivers with reputations as 
high-quality fishing locations attract increasing 
numbers of anglers. Correspondingly, as fishing 
success declines, anglers can be expected to look for 
alternative sites where success may be better. 

If fishing success at a given lake or river declines 
over time, there may be a delay in the corresponding 
decline in visitation of several years or seasons, as 
anglers continue to return based on past success. 
Likewise, it may take several years for the reputa- 
tion of an improved fishery to build to a point where 
visitation increases are observed. 

Fishing success can be defined in terms of several 
variables, the most important of which are fish 
numbers and size. The importance of fish numbers 
is obvious. Fishing success is most often defined in 
terms of the numbers of fish caught per unit of 
effort (time). Fish size may not be important to 
some anglers. However, it is particularly important 
at those lakes and rivers in the Columbia Basin that 
support trophy sport fisheries. 
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The diversity of game fish species available in any 
given reservoir or river reach may be important and 
attracts fishermen. Some anglers target anadromous 
species such as salmon or steelhead. Others may 
target specific resident coldwater or warmwater 
game fish and still others may be interested in 
catching a variety of fish on any given trip. The 
peak seasons for fishing for different species vary, 
allowing anglers to target different species at differ- 
ent times of the year. 

The reservoir elevations and river flows that are 
outcomes of system operation directly affect fish and 
fish habitat. Any operation that affects game fish 
species, positively or negatively, can be expected to 
have a corresponding effect on fishing success. 
Technical Appendices Cy Anadromous Fish and K, 
Resident Fish, describe the sport fisheries available 
throughout the region and the impacts of operations 
on them. Section 2.7 summarizes angling opportuni- 
ties on a project or river reach basis. 

2.5.8 Wildlife Hunting and Viewing 
Opportunities 

Wildlife is an important recreation resource in the 
basin. Hunting is one of the single most popular 
activities to occur on public and private lands 
throughout the basin. Although, as shown on Dble 
2-2, hunting comprises a relatively small proportion 
of the total water-related recreational use at lakes 
and rivers in the system. Wildlife viewing is a popu- 
lar activity in its own right. In addition, the oppor- 
tunity to view wildlife adds to the enjoyment of most 
visitors. As with fish, wildlife hunting and viewing 
success can be defined in terms of wildlife diversity, 
numbers, and size. Appendix N describes wildlife 
resources of the system in more detail. 

2.5.9 Aesthetic Quality 

Aesthetically pleasing views are a critical component 
of most outdoor recreation activities. Visual quality 
can be directly affected by operation of the system. 
The aesthetic appearance of the reservoirs in the 
system is directly related to pool elevation. In 

general, a lake will appear more aesthetically appeal- 
ing when it is at or near full pool than when it is 
drawn down. Visual quality is reduced as draw- 
downs expose views of mudflats, eroded slopes, and 
water-bleached rocks and stumps. 

Visual impact of drawdown is generally most signifi- 
cant at the storage reservoirs, where seasonal draw- 
downs up to 155 vertical feet expose large zones. 
Exposed shorelines in the storage projects contrast 
significantly in color and texture with the adjacent 
forested uplands. 

In comparison, the run-of-river reservoirs on the 
Columbia and Snake Rivers experience only a 3 to 
5-foot daily fluctuation. The resulting drawdown 
does not have a significant visual impact. 

2.5. 0 Summary: Influence of System 
Operations on Recreation 

Previous sections of this chapter have described the 
potential physical effects of river flows and reservoir 
elevation on recreation resources. The following 
section will attempt to describe the influence of 
these potential physical effects on recreation partici- 
pation trends. 

Moderate shifts in river flows and reductions in 
reservoir pool elevations probably have little or no 
effect on water-related recreation. Water-based 
facilities on the rivers and reservoirs of the basin 
usually, although not always, are designed to be 
usable within the normal range of water level fluc- 
tuations. Recreationists will remain relatively insen- 
sitive to moderate water level reductions as long as 
the capabilities of the resource and water-based 
recreation facilities to support such activities are not 
impaired. 

However, as pool elevations or stream flows contin- 
ue to drop, a point will be reached where the ability 
of a water-based recreation resource to provide 
quality recreation experiences begins to decline. 
This decline occurs as the physical effects of system 
operations discussed in the preceding sections 
become more apparent. As access to the water is 
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impaired, as facilities become unusable, as safety 
hazards become more pronounced, or as aesthetics 
decline, there will probably be a corresponding 
decline in recreation attendance. 

To determine the point at which the quality of a 
river or reservoir for recreation begins to decline 
because of lowered water levels, a variety of factors 
need to be considered. Factors that influence the 
recreation characteristics of a water body include: 
1) the range of acceptable operations for boat ramps 
and other facilities, 2) water surface area, 3) reser- 
voir or stream-bed cross-section, 4) slope of 
beaches, 5) soil character of beaches, and 6) types of 
activities to be accommodated. 

These factors are interrelated and will differ for 
each river and reservoir. For example, the recre- 
ation use of a wide and shallow river or reservoir 
would probably be more adversely affected by a 
10-foot drop in water surface elevation than would 
a narrow and deep river or reservoir. Eventually, as 
water levels continue to decline, a point may be 
reached where the quality of recreation experiences 
provided by a water body, and therefore recreation 
demand, will drop to zero. Logically, this situation 
will most likely occur when the physical resources 
can no longer support recreation activities. The 
most obvious example is that water-based activities 
must cease when all the water in a river or lake is 
withdrawn. 

Under present operating conditions, there is gener- 
ally enough water in all of the lakes and rivers to 
meet recreation needs throughout the basin during 
wet and normal water years. However, in dry years, 
natural water shortages may drop water levels of 
rivers and reservoirs in the basin to the point that 
recreation demand is affected. 

In order to accurately assess the effects of water 
level reductions on recreation participation, some 
other factors need to be considered. Sensitivity to 
water withdrawals varies between different activities. 
Water-based recreation activities, such as boating, 

swimming, and fishing, will obviously be more sensi- 
tive than land-based activities, such as picnicking or 
sightseeing, since the former are directly related to 
water on a performance level while merely providing 
an aesthetic complement for the latter. 

Even among water-based activities, performance 
requirements vary. Certain types of boating activi- 
ties such as waterskiing and sailboating require 
large, unobstructed water surfaces, while others, 
such as canoeing, kayaking, and rafting, are best 
done on small water surfaces and swift-moving 
streams. For example, during low water years, 
navigation in the Hells Canyon reach of the Snake 
River may become very difficult for some of the 
large tour boats that normally travel it while it 
remains accessible to smaller craft, such as rafts, 
drift boats and kayaks. 

The level of sensitivity of various activities to water 
level fluctuations is an important consideration 
because it may help to determine the change in the 
mix of recreation activities that may occur as a result 
of proposed changes in operation of the Columbia 
River system. A related point is that recreationists 
engage in a combination of activities. Few people go 
on a trip only for boating, swimming, or picnicking; 
they frequently combine several activities. The 
distribution of time among those activities may 
change in response to changes in system operations. 

In other words, in addition to influencing total 
numbers of recreation participants, low water levels 
may also influence the ways in which people choose 
to recreate. Most likely, as the level of drawdown 
becomes more severe and effects on recreation 
resources more apparent, there may be a shift away 
from water-based activities while land-based 
activities become relatively more important. 

2.6 MANAGING AGENCIESENTITIES ROLES 
AND RESPONSIBILITIES 

This section provides a brief description of the 
authorities and responsibilities of agencies and 
entities managing recreation facilities or resources in 
the region. 
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2.6.1 Federal Agencies 

2.6.1 .I Corps of Engineers 

The Corps constructed and operates 12 projects in 
the SOR study area. The Corps is the Federal 
agency primarily responsible for managing recreation 
resources and providing recreation facilities at those 
projects. Historically the Corps has relied on the 
assistance of non-Federal sponsors to assist in the 
construction, operation, and management of its 
recreation areas and programs. 

The Flood Control Act of 1944 gave the Corps 
specific authority to provide public outdoor recre- 
ation facilities at its projects. Section 4 of the Act 
states, in part: 

“The Chief of Engineers is authorized to construct, 
maintain and operate public park and recreational 
facilities in reservoir areas under control of (the 
Department of the Army), and to permit the 
construction, maintenance and operation of such 
facilities”. 

Public Law (EL.) 89-72, the Federal Water Project 
Recreation Act of 1965, mandated that full consider- 
ation be given to outdoor recreation and fish and 
wildlife enhancement as equal project purposes; that 
planning relative to the development of recreation 
potential be coordinated with existing and planned 
Federal, state and local public recreation develop- 
ments; and that non-Federal public agencies be 
encouraged to provide not less than 50 percent of 
the recreation facilities development costs and 
assume all operations, maintenance, and replace- 
ment of recreation facilities after construction was 
completed. 

Although PL. 89-72 was Congressionally applied to 
projects authorized during or after 1965, an agree- 
ment was formulated between the Corps and the 
Office of Management and Budget applying the 
cost-sharing provisions of F!L. 89-72 retroactively 
to all projects authorized prior to 1965. 

The Corps currently administers 12 projects in the 
basin. In 1991, there were approximately 220 recre- 
ation sites at these lakes. Some sites are managed 
directly by the Corps. However, most of the sites 
are managed by other Federal agencies, including 
USFS and the USFWS, the states of Oregon, Wash- 
ington, and Idaho, and a variety of other local 
entities such as counties, cities, and port districts, 

Other agencies manage large natural resource areas 
for recreation along with other purposes. The 
USFWS, and Idaho, Oregon and Washington state 
fish and wildlife agencies manage a number of 
wildlife refuges along the Columbia River. These 
areas have some facilities such as access, parking, 
trails, and boat ramps that support generally dis- 
persed public use consistent with fish and wildlife 
objectives. Most of the numerous state and Federal 
fish hatcheries along the river also allow public 
access and provide facilities to promote and inter- 
pret their missions. 

2.6.1.2 Bureau of Reclamation 

Reclamation constructed and operates two storage 
projects within the Columbia River Basin, Grand 
Coulee Dam and Hungry Horse Dam. Reclamation 
is authorized to manage recreation resources and 
provide recreation facilities at those projects. Simi- 
lar to the Corps, Reclamation has relied on the 
assistance of non-Federal sponsors to assist in the 
construction, operation, and management of its 
recreation areas and programs under Public Law 
89-72 (see Section 2.6.1.1). 

Hungry Horse Dam and Reservoir were authorized 
by EL. 329 on June 5,1944. Project construction 
was completed in July 1953. Authorized project 
purposes include flood control, power, recreation, 
and fish and wildlife. The dam, powerplant, and 
visitor center are operated by Reclamation. Re- 
maining project lands surrounding the lake are 
operated by the USFS. 

Grand Coulee Dam was authorized under the Rivers 
and Harbors Act of August 30,1935. Construction 
began in 1933 and was completed in 1942. The third 
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powerplant was authorized by P.L. 89-561 in Sep- 
tember 1966. Construction was completed in 1980. 
Congress authorized NPS to administer Franklin D. 
Roosevelt (FDR) Lake behind Grand Coulee Dam 
as a National Recreation Area in August 1946. 

2.6.1.3 Forest Service 

The USFS administers six National Forest units 
within the SOR study area. National Forest lands are 
managed for recreation as well as for range, timber, 
watershed, and fish and wildlife purposes. The Na- 
tional Forests offer a diversity of recreation opportu- 
nities in a wide range of settings, from primitive to 
developed. The USFS operates a variety of devel- 
oped recreation facilities located on rivers and reser- 
voirs in the system. These facilities include camp- 
grounds, picnic areas, boat launches, and trails. In 
addition, dispersed recreational use occurs in numer- 
ous undeveloped water-related sites. 

Recreational use of USFS sites and facilities is 
influenced by the operation of the river system to a 
greater or lesser extent. Much depends upon the 
type and purpose of the adjacent project. The 
Columbia River Gorge National Scenic Area and the 
Hells Canyon National Recreation Area are im- 
pacted somewhat by the present operation of the 
river. Recreation sites on Lake Pend Oreille in the 
Idaho Panhandle National Forests, behind Albeni 
Falls Dam, experience only slight effects at present. 
Recreation use at sites and facilities on Lake Kooca- 
nusa (Libby Dam) in the Kootenai National Forest 
and on Hungry Horse Reservoir (Hungry Horse 
Dam) in the Flathead National Forest are directly 
impacted by operation of the river system. 

2.6.1.4 National Park Service 

The NPS manages three units of the National Park 
System that are on or near the Columbia River. The 
units are Fort Clatsop, Fort Vancouver, and Coulee 
Dam National Recreation Area. The two forts are 
historically linked to the river, but they are not 
affected by the present operation of the system. 
Coulee Dam National Recreation Area, located on 

Lake Roosevelt behind Grand Coulee Dam, was 
established in 1946 to provide water-based recre- 
ation to the general public. The operation of the 
river system directly impacts the recreation use of 
Lake Roosevelt. 

Recreation and other interests on Lake Roosevelt 
are managed under an agreement that spells out the 
management authority and geographic areas that are 
under the jurisdiction of each entity. The managing 
entities are Reclamation, the NPS, the Colville 
Confederated Tribes, and the Spokane Tribe of 
Indians. The NPS manages approximately 55 per- 
cent of the total reservoir and related lands under 
the title of Coulee Dam National Recreation Area. 
The NPS is authorized by Congress to administer 
federal project areas for recreation use pursuant to 
cooperative agreements. In 1970, Congress rede- 
fined the National Park System and included these 
areas as full units of the Park System. 

2.6.1.5 Fish and Wildlife Service 

The FWS, as the Federal focal point for national fish 
and wildlife concerns, is responsible for migratoq 
wild birds, mammals (except certain marine mam- 
mals), inland sport fisheries, and fish and wildlife 
research. .The objective of the FWS is to assure that 
the American people have the maximum opportunity 
to benefit from fish and wildlife resources as part of 
their environmental stewardship responsibilities 
based on ecological principles, scientific knowledge 
and management of the nation’s fish and wildlife 
resources. FWS also administers a national educa- 
tion program to promote understanding, appreci- 
ation, and wise use of resources (U. S. Department 
of Interior, 1979). 

The FWS is authorized to administer Federal lands 
that are managed as habitat refuges for the nation’s 
fish and wildlife resources. There are two National 
Wildlife Refuges within the SOR study area, Saddle 
Mountain along the Hanford Reach of the Columbia 
River, and Umatilla along the John Day Project. 
Umatilla National Wildlife Refuge contains twenty 
miles of the Columbia River and adjacent uplands 
on both the Oregon and Washington sides of the 
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river managed primarily for waterfowl habitat. 
National Wildlife Refuge lands are open for hunting, 
wildlife viewing, fishing and other activities consis- 
tent with wildlife management objectives. 

The FWS also manages 14 National Fish Hatcheries 
within the basin. Most of the hatcheries present 
interpretive programs and some have facilities to 
provide public access to rivers. 

2.6.2 Oregon State Agencies 

2.6.2.1 Oregon State Parks and Recreation 
Department 

The Oregon State Parks and Recreation Department 
is responsible for acquisition, improvement, mainte- 
nance, and operation of Oregon’s state park system. 
There are eight Oregon State Parks located on rivers 
and reservoirs in the system. Most of these are on 
Lake Bonneville (Bonneville Dam) and Lake Celilo 
(The Dalles Dam) in the Columbia River Gorge. 

In addition to operating state parks, the Department 
gives technical assistance to local government agen- 
cies on park matters, develops and maintains the 
Statewide Cdmprehensive Outdoor Recreation Plan 
(SCORP), and administers the Federal Land and 
Water Conservation Fund matching grant program in 
Oregon. The Department also administers several 
special programs, including the State Historic Pres- 
ervation Program, Oregon Recreational Bails Sys- 
tem, and the State Scenic Waterways. 

2.6.2.2 Oregon State Marine Board 

The Oregon State Marine Board issues certificates 
of numbers and titles to approximately 180,000 
undocumented vessels in the state. Marine Board 
revenues received from boat registrations and fuel 
taxes are used to enforce boating laws, for boating 
safety programs, and to develop, maintain, and 
improve public boating facilities. 

The Marine Board does not operate or administer 
any boating facilities but cooperates with Federal, 

state and local agencies to provide facilities in the 
state for the benefit of boaters. It also promotes 
uniform laws and regulations relating to boating; 
provides funding and training to county sheriffs and 
the state police to enforce those laws; publishes 
brochures, provides boating safety courses, and 
otherwise promotes safe boating practices. The 
Marine Board also regulates recreational boating, 
places waterway markers on state waters, and regu- 
lates the use of sanitary facilities on vessels to 
prevent pollution. 

2.6.2.3 Oregon Department of Fish and 
Wildlife (ODFW) 

ODFW formulates the general programs and policies 
of the state concerning the management of fish and 
wildlife resources and establishes seasons, methods, 
and bag limits for recreational and commercial take 
of the resource. Sport license and tag fees are 
deposited in the state Fish and Wildlife Fund for use 
by the department. In 1990 about two million sport 
licenses and tags were issued in the state. 

ODFW also operates a variety of facilities designed 
to enhance fish and wildlife resources. Along the 
reservoirs and rivers of the system, ODFW operates 
and maintains fish hatcheries, wildlife areas, public 
shooting grounds, and hunting and fishing access 
areas. 

2.6.3 Washington State Agencies 

2.6.3.1 Washington State Parks and 
Recreation Commission 

The State Parks and Recreation Department is re- 
sponsible for acquisition, improvement, maintenance, 
and operation of Washington’s state park system. 
There are a total of over 100 state parks, of which 12 
are located on rivers and reservoirs in the system. 
The Commission also administers several special 
programs, including State Scenic Rivers, and boating 
and water safety. 
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2.6.3.2 Washington Interagency Committee for 
Outdoor Recreation 

The Interagency Committee for Outdoor Recreation 
(IAC) facilitates investments in outdoor recreation 
and natural resources. IAC administers grant pro- 
grams for the acquisition and development of lands 
and facilities for parks, water access, trails, natural 
areas, and wildlife habitat. IAC also conducts 
Statewide Cdmprehensive Outdoor Recreation 
Planning and provides technical assistance, coordina- 
tion, and advocacy. 

2.6.3.3 Washington Department of Wildlife 

The Washington Department of Wildlife is responsi- 
ble for preserving, protecting, and perpetuating the 
state’s wildlife. The department sets times, places, 
manners, and quantities in which wildlife can be 
taken, and researches the habits and distribution of 
various species of wildlife in the state. 

2.6.4 Idaho State Agencies 

The Idaho State Parks Department is responsible for 
acquisition, improvement, maintenance and opera- 
tion of Idaho’s state park system. Idaho State Parks 
within the SOR study area include Dworshak at 
Dworshak Lake, Farragut at Lake Pend Oreille, and 
Hells Gate at Lower Granite Lake. The Idaho State 
Parks Department also administers the State Wild 
and Scenic rivers program. 

Idaho Department of Fish and Game (IDFG) is 
responsible for preserving, protecting and perpetuat- 
ing the state’s fish and wildlife resources. IDFG also 
develops and manages dispersed recreational access 
points and facilities. 

2.6.5 Public Utility Districts 

Within the middle Columbia River in Washington 
are five run-of-river projects operated by Chelan, 
Douglas, and Grant County Public Utility Districts 
(PUDs). As part of their licensing from the Federal 
Energy Regulatory Commission (FERC), the PUDs 
were required to prepare and implement an “Exhibit 
R”, which is a statement and plan regarding steps 
taken to provide public recreation in conjunction 
with their projects. The PUDs, in conjunction with 
the State of Washington and local municipalities 
have developed and manage extensive recreation 
facilities along that reach of the river. 

2.6.6 Native American Indian Tribes 

Tribal reservation lands adjacent to (and in some 
cases encompassing portions thereof) the lakes and 
rivers of the Columbia Basin include the Nez Perce 
Reservation along the Clearwater River and Dwor- 
shak Lake, and the Colville Confederated Tribes and 
the Spokane Tribe reservations along Lake Roose- 
velt. Reservation lands provide substantial recre- 
ation opportunities for Native Americans and the 
public. Some reservation lands are open to the 
public for hunting, fishing and other activities 
through permit systems managed by the tribes. The 
tribes cooperate with FWS and state fish and wildlife 
management agencies to increase sport fish and 
wildlife management efforts. The tribes have also 
participated in the development of marinas, resorts 
and other commercial recreation facilities. 

2.7 RIVER REACH OR SUBBASIN 
DESCRIPTIONS 

For purposes of describing the existing recreation 
condition, the basin has been subdivided into nine 
different subbasins or river reaches which are direct- 
ly influenced by operation of the Federal dams in 
the system. 
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Figure 2-8. Lake Koocanusa 

2.7.1 Kootenai River (Libby Projectnake 
Koocanusa and Kootenai River 
downstream) 

This subregion encompasses Lake Koocanusa (Libby 
Dam) and the Kootenai River downstream. Lake 
Koocanusa is located on the Kootenai River in the 
extreme northwest comer of Montana and south- 
eastern corner of British Columbia (B.C.), Canada 
(known as the Kootenay River in Canada). Formed 
behind Libby Dam, Lake Koocanusa is about 90 
miles (145km) long adextends nearly 42 miles 
(68km) into Canada with a total of 5 million acre- 
feet (6,170 m3) of usable storage (Figures 2-9 and 
2-10). The U.S. portion of the reservoir is entirely 
contained within the Kootenai National Forest. 

The project location is fairly remote, but accessible 
from regional population centers. It is approximate- 
ly 140 miles (225 km) west of Kalispell, Montana; 
211 miles (339 km) northwest of Missoula, Montana; 
and 160 miles (257 km) from Spokane, Washington. 
The upper end of the reservoir is approximately 20 
miles (32 km) southeast of Cranbrook, B.C. 

Downstream of Libby Dam, the Kootenai River 
follows a free-flowing meandering course, dropping 
about 5 feet per mile. Nine miles (14 km) west of 
the town of Libby, Montana the river passes over 
scenic Kootenai Falls, which forms a natural barrier 
to upstream fish migration. 
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2.7.1 .I Aesthetics 

The slopes of the Purcell and Kootenai mountains 
adjacent to Lake Koocanusa and the Kootenai 
River are steep and rugged. Nearby peaks and 
ridges rise as much as 3,000 to 4,000 feet (900 to 
1200 m) above the reservoir and river. The reser- 
voir section of the river valley is generally linear 
and narrow (from 3 to 4 miles or 5 to 6 km wide) in 
Montana, but opens up to from 5 to 10 miles (8 to 
16 km) wide in British Columbia. Due to the 
relatively lineal nature of the reservoir, north/ 
south views of the reservoir and valley can extend 
as far as 3 to 5 miles (5 to 8 km). East/west views, 
on the other hand, are generally restricted by the 
narrow valley and the nearby steep terrain. 

The valley hillsides and nearby mountains are 
covered with stands of coniferous trees such as 
ponderosa pine, western larch, and Douglas fir. A 
variety of riparian plants are found along the river, 
and to a lesser extent along the shores of the 
reservoir. 

Most of the land adjacent to the U.S. section of 
the reservoir and along the Kootenai River below 
Lake Koocanusa is part of the Kootenai National 
Forest. These lands are generally managed for 
timber production, wildlife, and recreation. Pri- 
vately owned parcels of land in the U.S. section 
are concentrated near the town of Libby. Most of 
the private land near Libby that overlooks the 
Kootenai River is residential. In the Canadian 
section of Lake Koocanusa, much of the land 
adjacent to the reservoir is Crown land and is 
managed for timber production. Private lands are 
concentrated near the towns of Newgate and 
Wardner, B.C. Land uses on these private lands 
include residential, recreational, and commercial. 
Some residential properties have views of the lake. 

Most of the potential viewers of the reservoir and 
river are residents of nearby towns. Residents can 
view the reservoir and river from a number of 
locations including private property, local roads, 
and recreation facilities. Recreationists and 
tourists from outside the immediate area can also 

view the reservoir and river from nearby roads and 
recreational facilities. 

Most of Lake Koocanusa is physically and visually 
accessible by road. Montana State Highway 37 par- 
allels the east side of the reservoir for over 
20 miles (32 km) and nearly the entire west side of 
the U.S. section of the reservoir is paralleled by 
USFS roads. In British Columbia, B.C. Provincial 
Highway 3 crosses over the reservoir near War- 
dner, B.C. 

2.7.1.2 Existing Parks And Recreation 
Facilities 

Lake Koocanusa is an important regional recre- 
ational resource on both sides of the U.S./Cana- 
dian border. As shown in Table 2-14, there are 
over 15 developed recreational sites on both sides 
of the border and a number of dispersed sites. 
With the exception of day-use facilities adminis- 
tered by the Corps, all recreational facilities on the 
U.S. side of the lake are managed by the USFS. 
These include 10 developed and nine dispersed 
sites located primarily on the east side of the lake. 
Features found at USFS facilities include devel- 
oped and dispersed campgrounds, picnic areas, 
fishing access points, boat ramps ,and swimming 
beaches. 

Lake Koocanusa Resort and Marina is located 
approximately 6 miles upstream from Libby Dam 
on the east bank. This resort is privately managed 
and has a special use permit from the USFS. It is 
the most extensively developed recreational facil- 
ity on the lake and has features that include moor- 
age slips, rental cabins, a cafe-bar-convenience 
store, rental boats, and a service shop. Mariners 
Haven Marina and Resort Campground, located at 
Rexford, Montana, also provides overnight and 
day-use facilities, a marina, and convenience 
store. On the Canadian side of the lake, Koocanu- 
sa Lake Campsite & Marina provides similar 
facilities. 

The Corps manages a visitors center, viewpoint 
observation tower, fishing access site, boat moor- 
age, and a day-use area. 
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In the Canadian section of the reservoir, there are 
two provincial parks located adjacent to the reser- 
voir, Wardner and Kikomun Creek. Kikomun 
Creek Provincial Park is the more developed of the 
two and has boat ramps and a campground. Both 
have picnic areas and swimming beaches. The B. C. 
Ministry of Forests, Forest Service, operates two 
recreation sites with campgrounds and boat access 
facilities at Newgate and Englishman Creek. 

Kootenay River Cruises, a private facility on the 
Canadian section of the project operates a camp- 
ground with 15 camp sites and a charter boat 
service. The facility is located approximately 
1 mile north of the town of Wardner. A commer- 
cial campground, boat launch ramp, marina and 
store is located on the west shore of the reservoir, 
opposite Kikomun Creek. 

2.7.1.3 Principal Managing Agenciefintities 

Corps of Engineers. The Corps is the Federal 
agency primarily responsible for providing day- 
use facilities in the immediate area of the dam, 
both upstream and downstream. Visitor facilities 
include a visitor center, viewpoints, boat ramp and 
moorage, and several dispersed fishing access sites 
downstream. 

The U.S. Forest Service. USFS is the major land 
management agency around Lake Koocanusa; 
Kootanai National Forest encompass the lake 
including the Rexford and Fisher River Ranger 
Districts, respectively. The USFS administers 
15 recreation sites. All of the USFS recreation 
areas are located adjacent to the lake, including 
campgrounds, picnic areas, swimming beaches, 
boat launches, trails and trailheads, viewpoints, 
and historic and prehistoric sites. 

Bristish Columbia Provincial Government. The 
Ministry of Environment, Lands and Parks is the 
management authority for Kikomun and Wardner 
parks. These parks are well maintained and show 
an increase in visitation over the last five years. 
The Ministry of Forests manages Forest Service 

recreation sites at Newgate and Englishman 
Creek. 

Montana Department of Fish, Wildlife, and Parks. 
The State of Montana has jurisdiction over the 
fisheries in the reservoir and the river down- 
stream. The department, under cooperative 
agreement with the Corps, operates and maintains 
the ’fish hatchery at Murray Springs near Rexford, 
Montana. 

2.7.1.4 Major Activities and Use Areas 

Recreational activities at Lake Koocanusa are 
water oriented. Fishing is perhaps the most 
popular activity, with 45 percent of all visitors 
reporting fishing and related activities as their 
primary recreational activity (Corps NRMS data, 
1989-1993). A factor in the reservoir’s popularity 
is that the U.S. portion is open to fishing year- 
round. Most anglers fish during the spring and 
summer from boats; however, ice fishing occurs 
during some winters. In the Canadian section of 
the reservoir and near creek mouths and large 
bays, anglers often fish from shore. Important 
game fish include westslope cutthroat, bull and 
rainbow trout, kokanee, Rocky Mountain white- 
fish, and burbot. According to NDFWP creel 
surveys, in 1985, kokanee accounted for 96 per- 
cent of all fish harvested from the lake. The 
kamloops strain of trout has been introduced by 
MDFWP to feed on kokanee. A reduction in the 
number of kokanee in Lake Koocanusa may 
increase their average size. Stocked Kamloops 
trout will provide a trophy fishery as they reach 
their ultimate large size. 

Other recreation activities at Lake Koocanusa 
include picnicking, swimming, sightseeing, power 
boating, sailing, canoeing, camping, and hiking. 
Swimming and picnicking were the second most 
popular activities, with 25 percent of recreationists 
surveyed reporting the two activities to be their 
primary activity while at the reservoir. Swimming 
is particularly popular with residents from Libby, 
Eureka, and Rexford. 
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Table 2-1 4. Existing Recreation Sites and Facilities Lake Koocanusa and Kootenai River 

Yarnell Islands 5 5 
TOTAL 19 25 218 3196 0 187 7 755 130 2 

- 

Kootenai River below Libby Dam 
Undeveloped or minimally developed sites 

- 
- 21 
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US Forest Service 
Canadian Parks 
Kootenai River Creel Census 

TOTAL 

The Kootenai River below Libby Dam has developed 
into an excellent rainbow trout fishery, with success 
rates that are comparable to the best blue-ribbon 
streams in Montana. Although fishing is frequently 
restricted by water level fluctuations caused by hydro- 
power peaking operations at the dam, it is far superi- 
or to that which existed in the free-flowing river 
prior to dam construction. In recent years, a large 
but underused whitefish population has developed in 
the river and this population is assumed to be a factor 
contributing to smaller rainbow trout sizes now 
characterizing the catch (Skaar, 1992). 

n/a n/a n/a n/a 257.4 . n/a n/a 
n/a n/a 117.0 135.8 128.6 n/a n/a 
n/a n/a n/a n/a 33.3 n/a nla 

204.7 202.0 305.9 328.8 565.1 172.7 121.0 

Normal minimum discharge from Libby Dam into 
the Kootenai River is 4,000 cfs, although under 
certain conditions the minimum discharge might be 

reduced to 3,000 cfs. Discharges below 8,000 cfs are 
provided on weekends and holidays from May 1 to 
September 15 when practical to enhance fishing 
opportunities. An effort is made to maintain these 
flows from three hours before sunrise to one hour 
after sunset on weekdays. The purpose of this is to 
benefit anglers by improving fishing in the river. 

2.7.1.5 Visitor Use 

Table 2-15 summarizes visitor use at Lake Kooca- 
nusa from 1987 to 1993. Only one complete year of 
census data is available for the Kootenai River 
downstream of Libby Dam. Recreation at Lake 
Koocanusa is primarily summer oriented. Approxi- 
mately 85 percent of the recreational use of the 
reservoir occurs during July, August and September. 

Table 2-1 5. Lake KoocanusdKootenai River visitation summary, 1987-1 993. 

MONTH 

Jan 
Feb 
Mar 
APr 
May 
Jun 
Jul 
A% 
SeP 
Oct 
Nov 
Dec 

LPS OF ENGINEERS RECREATION SITES 

1993 

7.5 
8.5 
9.2 

18.9 
14.5 
26.7 
24.8 
28.4 
20.6 
12.0 
16.6 
17.0 

1992 

7.2 
9.9 

11.2 
14.8 
17.4 
27.1 
32.3 
30.5 
15.6 
12.7 
13.2 
10.1 

VIS1 

1991 - 
5.4 
7.2 
8.6 

17.2 
19.8 
28.9 
31.0 
25.2 
14.8 
9.8 

12.2 
8.7 

DR-DAYS (in 1,000's) 

1990 

5 .O 
7.5 
8.2 

11.4 
16.1 
21 A 
35.2 
29.9 
27.7 
11.5 
10.4 
8.7 

. .  

1989 

1.4 
1.4 
6.1 

15.7 
16.2 
21.5 
31.7 
17.5 
15.6 
8.4 
4.4 
5.9 

1988 

1.3, 
2.1 
5.7 

19.0 
22.2 
29.4 
29.2 
33.5 
13.5 
7.3 
6.9 
2.6 

1987 

1.8 
2.8 
5 3  

11.8 
11.9 
24.5 
24.2 
17.5 
9.6 
4.7 
3.9 
2.9 

7-YR 
AVG 

4.2 
5.6 
7.8 

15.5 
16.9 
25.6 
29.8 
26.1 
16.8 
9.5 
9.7 
8.0 

172.7 I 121.0 I 175.4 

~ ~~ 
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Approximately one-half of the recreational users of 
Lake Koocanusa are from Montana, with 65 percent 
from Flathead or Lincoln counties (Corps, 1985). 
Out-of-state visitors tend to come from Idaho, 
eastern Washington, or British Columbia and Alber- 
ta. Recreationists can be categorized into two main 
groups: nonresident anglers without children who 
stay in campgroun& between one week and two 
months, and local residents who fish, picnic and 
swim for the day or camp for the weekend. 

Fishing guide services are available on the down- 
stream reaches of the river. This is a popular and 
growing aspect of the local recreation economy; 
records from the local guide services indicate that 
these anglers come from all parts of the country 
including the midwest, west coast and the northeast. 

Creel surveys indicate that the greatest fishing 
occurs during the month of June. 

2.7.1.6 Regional Facility Needs 

Local interests believe the lack of stable pool eleva- 
tions and the negative publicity associated with such 
operations have hindered the development of Lake 
Koocanusa as a recreation destination. The lake is 
between two highly developed recreation areas, 
Lake Pend Oreille in.Idaho and Flathead Lake in 
Montana. Both of these areas offer better trans- 
portation facilities (regular air service and major 
highways), and operations vary only 10 feet through- 
out the season on the lakes. Lake Koocanusa can be 
drawn down over 160 feet through the season, with 
summer refill never assured. 
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2.7.2 Upper Columbia Reach (Canada above 
Grand Coulee to Hugh Keenleyside 
Dam) 

2.7.2.1 General Overview 

The Upper Columbia Reach stretches approximately 
80 kilometers (50 miles) from the Hugh Keenleyside 
Dam in B.C., to the northern tip of Lake Roosevelt 
near the mouth of Onion Creek in Washington State 
(Figure 2-12). 

The scenic and recreational resources of the Upper 
Columbia Reach are unique in the Columbia River 
Basin. This reach still possesses much of the gran- 
deur and environmental quality the river displayed 
before the era of industrialization. It possesses a 
unique sport fishery, is part of a critical winter range 
for wildlife, has several ancient Indian village sites 
along its shores, and is part of the longest navigable 
inland waterway in western North America. 

While the Upper Columbia reach in B.C. possesses a 
unique set of recreational resources, it is virtually 
unknown to outdoor enthusiasts from outside of the 
immediate region. Though tourist traffic is low, it is 
used intensively for recreation by local residents. In 
1991 local residents expended approximately 150,000 
person days of outdoor recreation on the reach 
(Mallette, 1991). 

The most popular form of in-stream recreation is 
fishing for a wide variety of species, especially 
trophy sized rainbow trout. The most popular 
near-stream recreation activities are sightseeing 
and picnicking. Hiking and swimming are also 
popular as access to the reach and surrounding area 
is excellent. Boating, both by local residents and 
those traveling up from Lake Roosevelt, is also 
popular. Each year, the reach plays host to river- 
boat and drag-boat races held during the summer 
festivals at Trail and Castlegar. 

There are a number of specific sites and facilities 
used for recreation throughout the reach. However, 
a significant amount of recreation use is not site 

specific. There is also a need for upgrading and 
construction of more infrastructure, especially a 
marina with boat mooring capacity. 

2.7.2.2 Existing Parks and Recreation 
Facilities 

While there is a significant amount of recreation 
pursued on the Upper Columbia Reach, good quality 
facilities and sites are limited. From river kilometer 
1,192 (mile 745) at the Canada-United States 
International Boundary to kilometer 1,247 (mile 
779.5) at the Hugh Keenleyside Dam, there are 9 
identified recreation sites that may be impacted by 
the operation of the Columbia River System. The 
facilities range from developed day use facilities and 
boat ramps to virtually undeveloped and unmanaged 
recreation areas. These sites are listed and de- 
scribed on Thble 2-16, which includes the site name, 
the managing agency and a summary of the facilities 
at each location. 

While some recreational activities pursued in the 
reach are site specific, such as most swimming and 
sightseeing, a significant amount is not. For exam- 
ple, virtually all of the fishing is done at sites other 
than those listed in Thble 2-16. Easy access makes 
the pursuit of recreation throughout the reach 
common place. There are a number of upland 
recreation sites within the study area, but they have 
been excluded from further analysis in the SOR 
because it is assumed that these sites without a 
direct relationship to the river will not be impacted 
by project operations. 

2.7.2.3 Managing Authorities 

There are a number of different agencies responsible 
for managing the recreation sites on the Upper 
Columbia Reach. Such agencies can be broken 
down into three categories. The first is service clubs. 
The second is municipal and regional governments. 
The final category is comprised of the agents and 
representatives of the Provincial and Federal Gov- 
ernments of Canada. 
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Columbia River Pollution Control Center 

N 

Figure 2-12. Map of the Upper Columbia River, Canada 
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2.7.2.5 Major Activities and Use Areas 

Fishing. The Upper Columbia Reach contains a 
unique and robust recreational fishery. The Colum- 
bia is considered to be one of the last, large rivers 
with a significant rainbow trout population left in 
Western North America (Mallette, 1992) and is said 
to be the “most productive” inland fishery in British 
Columbia (Hume, 1991). In addition to the natural 
state of the fishery, it is also the benefactor of the 
large fish enhancement program being undertaken 
on Lake Roosevelt. Since Lake Roosevelt is actually 
a reservoir and has limited spawning habitat, a 
number of kokanee and rainbow trout released into 
the lake spend part of their life cycle in the Upper 
Columbia Reach feeding and spawning. Catch rates 
for trout and kokanee have increased significantly 
on the reach since the enhancement program on 
Lake Roosevelt got underway in the mid 1980’s 
palette,  1991). 

Fishing is the most popular in-stream use of the 
Upper Columbia Reach. It comprises approximately 
10 percent of the total recreation days. Most of the 
fishing activity is dispersed throughout the region. 
The Columbia River recreational fishery supports 
populations of wild and stocked rainbow trout, 
walleye, white sturgeon, kokanee, Dolly Varden char 
(bull trout), mountain and lake whitefish, burbot, 
brook trout, brown trout and some Chinook salmon. 

The fishery is presently used almost exclusively by 
local residents in the evening. Since access to the river 
is excellent, with most areas less than a 5 minute walk 
from paved or good quality gravel roads, people see 
fishing the Columbia as part of their daily routine. In 
recent years the unique nature of this fishery has 
begun to be recognized with a number of guiding 
licenses being issued for the reach. 

Sightseeing and Pichicking. Sightseeing and pic- 
nicking are the most popular forms of near-stream 
recreation use in the reach area. They comprise 
approximately 77 percent of total recreational days. 
Sightseeing is accomplished both fiom vehicles as 
well as on foot. The area is marked by many distinct 
natural and manmade vistas. These include an 

excellent view of area mountains and high rock 
bluffs, old abandoned orchards and semi-rural 
landscapes, waterfalls, park land, forested hills and 
the sight of one of the few, accessible, big free- 
flowing rivers left in Western North America. Many 
people take advantage of the numerous opportuni- 
ties to see wildlife in its natural habitat. Observing 
kokanee and rainbow trout in area creeks during 
spawning time is growing in popularity. 

Bird-watching is also very popular as opportunities 
exists to view osprey, bald and golden eagles, turkey 
vultures, great blue herons, many species of ducks, 
as well as numerous other species of birds through- 
out the year. Due to the large number of dam 
projects in the Upper Columbia River Basin, the 
lowlands along the Upper Columbia reach have 
become a very important winter habitat for deer and 
elk in the region. While large groups of deer (up to 
50) have been spotted moving along the river shore 
throughout the region, Fort Shepherd Flats is their 
prime wintering habitat. Mule deer, white-tailed 
deer and elk are readily seen here throughout the 
winter, as well as in the summer months. 

Swimming. Swimming is a popular recreational 
activity in the Upper Columbia Reach, comprising 
approximately 5 percent of total recreation days. 
While swimming occurs throughout the area, it is 
concentrated at Gyro Park in Trail and at areas such 
as Pass Creek Park near Castlegar. 

Boating. The Columbia River offers one of the few 
river boating opportunities in the Upper Columbia 
River Basin and in British Columbia as a whole. 
Boating occurs throughout the reach area and makes 
up about 2.5 percent of total recreation days. While 
most of the boating is done in conjunction with 
fishing, people do boat for the sheer pleasure of 
experiencing the excitement of this large free- flowing 
river. Access for boaters to the river is good as there 
are cement boat ramps which are usable to varying 
degrees at high, medium and low water levels at 
Beaver Creek, Indian Eddy and Robson. There is 
also a gravel boat ramp across the river from Fort 
Shepherd Flats and a “natural” boat access point at 
Waterloo Eddy. 

2-48 FINAL, EIS 1995 



Recreation Appendix 2 

The bulk of the boating done on the reach is done 
by local residents, but it is growing in popularity for 
tourist boaters originating from Lake Roosevelt. 
Boaters from Lake Roosevelt often travel up across 
the Canada-United States International Boundary, 
through the reach, and onto the Arrow Lakes via the 
lock in the Hugh Keenleyside Dam. The stretch of 
water between the Grand Coulee Dam and the 
northern terminus of the Arrow Lakes at Revels- 
toke, B.C., is 480 kilometers long (300 miles). As 
Lake Roosevelt grows in popularity as a tourist 
destination point, traffic between Lake Roosevelt 
and the reach is likely to increase significantly. 

In addition to boating for pleasure there are two 
major boating events that take place on the reach 
each summer. In conjunction with the Castlegar Sun 
Festival each June, high-powered drag-boat races 
are held just below the Hugh Keenleyside Dam. The 
water conditions for drag boats are said to be optimal 
and speeds in excess of 240 kph (150 mph) are at- 
tained. There are also high-powered white water 
riverboat races held on the reach every summer. 

Canoeing, kayaking, waterskiing and rafting are also 
pursued on the reach each summer. The waterskiing 
and kayaking experiences are unique to this portion 
of the Columbia. Local waterskiers claim that skiing 
on the deep, wide, portion of the river downstream 
of Blueberry Creek is better than on a lake. The 
river flows so quickly that it dissipates waves rapidly 
leaving waterskiers with a smooth water surface most 
of the time. 

As the river flows past Rock Island it forms a large 
whirlpool from 2.5 to 4.5 meters in depth (8 to 
15 feet) and a large back eddy. Kayakers can ride 
the large waves that range from .9 to 1.2 meters (3 
and 4 feet) of this back eddy in a circular motion, 
spending several hours on this massive piece of 
rotating water. 

The Upper Columbia Reach is also the site of a 
number of other outdoor activities. These include 
hunting, camping, hiking and climbing along the 
river and its tributary streams, as well as artifact 

collecting, picnicking, berry picking and mountain 
bike riding. 

Most of the hunting pursued along the reach is 
concentrated at Fort Shepherd Flats. The bulk of 
the picnicking is concentrated at the designated 
parks, but does occur randomly throughout the area. 
Artifacts of the Interior Salashin Indians have been 
found at every major creek entering this portion of 
the Columbia River. Picking wild huckleberries and 
asparagus is also pursued at different places. As 
previously noted, while the Upper Columbia Reach 
is virtually unknown to people from outside the 
region, it offers as diverse an amount of recreational 
pursuits as any river in Western North America. 

2.7.2.6 Visitor Use 

Table 2-17 summarizes person day estimates of 
outdoor recreation use in the Upper Columbia 
Reach (Stephenson 1984). There is no government 
agency or legislation that dictates the ongoing collec- 
tion of recreation data in British Columbia. 

Limited visitation data are available for the identi- 
fied recreation sites and facilities on the Upper 
Columbia Reach. Information exists for Pass Creek 
Park which accommodated 5,000 visitors in the 
summer of 1981. Beaver Creek Provincial Park had 
43,239 day use visitors in 1992, and as stated earlier, 
a significant portion of recreation activity is dis- 
persed within the reach. 

Clearly, the Upper Columbia Reach is used heavily 
by local residents for recreation. While it does not 
entertain many tourists at this point in time, the 
potential to do so is strong. There has traditionally 
been a steady, if not large, amount of boat traffic 
between Lake Roosevelt and the reach. As tourist 
traffic builds on Lake Roosevelt, it will likely trans- 
late into an increase in transboundary tourist traffic. 
As the impact of the fish enhancement program on 
the lake has acted to bolster an already strong sport 
fishery, this will likely act as a magnet for fishermen 
from across North America in the future. 
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Table 2-17. Person Day Estimate Of 
Recreational Activity In The 
Upper Columbia Reach 

ACTMTY PERSON DAY YEAR 
ESTIMATE 

Sport Fishing 14,850 1991 

Boating (Local Boaters) 3,544 1991 

Boating (Via Lake Not 
Roosevel t) Available 

Swimming 7,600 1991 

Picknicking & Sightseeing 119,146 1991 

I3,500* 119go ll River-Boat Racing 
~~ ~~ ~ 

Drag-Boat Racing 6,250* 1990 

TOTAL 154,890 

* only includes those viewing the events 

2.7.2.7 Regional Facility Needs 

There is a need for a marina and mooring facilities 
on the Upper Columbia Reach. The construction 
of a marina could be incorporated into the plans to 
develop the Thin Rivers Park area in Castlegar. 
Mooring facilities could also be constructed at the 
boat ramps at Beaver Creek, Indian Eddy and 
Robson. Indian Eddy, Robson or the potential 
marina site in Castlegar would likely be the best 
sites for larger facilities. 

2.7.2.8 Seasonal Nature of Visitor Use 

Virtually all of the recreational activities pursued 
on the reach occurs from April through October. 
The only exception is some winter fishing and 
hunting which are not greatly affected by water 
levels. 

2.7.3 Flathead River Subregion (Hungry 
Horse Project, Flathead River, and 
Flathead Lake) 

2.7.3.1 General Overview 

Hungry Horse Dam and Reservoir and the Flat- 
head River lie within the Flathead Basin. The 
basin covers about 8,400 square miles (13,516 km2) 
in northwestern Montana and includes about 450 
square miles (724 km2) in Canada along the west 
slope of the Continental Divide. Scenic moun- 
tains, canyons, and broad valleys are the major 
land forms in the basin. Major mountains include 
the Whitefish, Salish, Livingston, Flathead, Swan, 
and the Mission Ranges. Forests cover about 82 
percent of the land area of the basin. The Flat- 
head River drainage, most northeasterly of basins 
within the Columbia River system, has some 3,500 
miles (5,632 km) of streams. Hungry Horse reser- 
voir is among the 450 lakes in the basin. 

The Flathead River originates at the confluence of 
its South and Middle Forks along the western edge 
of Glacier National Park in northwest Montana. 
From there it flows south for 9 miles (15 km) 
before being joined by the South Fork near the 
town of Hungry Horse. It then flows through a 
narrow canyon before reaching the town of Colum- 
bia Falls, 5 miles farther downstream. Below 
Columbia Falls, the river spills out into the Flat- 
head Valley. As it progresses downstream, it 
meanders increasingly before spilling into Flat- 
head Lake some 55 miles from the river’s origin. 

2-50 FINAL EIS I995 



Recreation Appendix 2 

Figure 2-13. Hungry Horse Reservoir 

The Middle Fork of the Flathead River originates at 
the northern end of the Bob Marshall Wilderness 
and flows in a general northwesterly direction 
through the Great Bear Wilderness before reaching 
the confluence with the North Fork From Bear 
Creek downstream it forms most of the southern 
boundary of Glacier National Park 

The South Fork of the Flathead River originates at 
the southeast end of the Bob Marshall Wilderness 
and rum north throu& the heart of the wilderness 
before entering Hungry Horse Reservoir. The South 
Fork flows for 5 miles below the dam before reach- 
ing the mainstem confluence. 

Hungry Horse Dam, built in 1953, is located on the 

South Fork Flathead River, 15 miles south of the 
west entrance to Glacier National Park and 20 
miles (32 km) northeast of Kalispell. The reser- 
voir, with an active capacity of 2,982,000 acre- 
feet, is the farthest upstream and the third largest 
reservoir in the Federal Columbia River power 
system. The reservoir is roughly 35 miles (56 km) 
long and surrounded by the Flathead National 
Forest. (Figure 2-14) 

Over 60 percent of the land in the Flathead Basin is 
in public ownership, with 5 percent managed by the 
state of Montana. The Flathead Indian Reservation 
covers one-fourth of the basin, which takes in the 
Pablo and Ninepipe National Wildlife Refuges and 
the National Bison Range. 
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Figure 2-14. Map of Hungry Horse Reservoir 
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2.7.3.2 Aesthetics 

Hungry Horse Reservoir is located in the South Fork 
Flathead River Valley between the Swan and Flat- 
head mountain ranges. The mountainous terrain 
adjacent to the reservoir is steep with peaks ranging 
up to approximately 8,000 feet in elevation. The 
slopes adjacent to the reservoir and river are cov- 
ered with coniferous forest, while riparian vegetation 
is found along the river. Views from the shores and 
pool of Hungry Horse Reservoir are confined to the 
river valley and adjacent mountains. Views can 
extend 10 to 12 miles (19 km) up and down the 
reservoir. 

Access to Hungry Horse Reservoir is from a local, 
mostly gravel road that circles the reservoir and 
connects to U.S. Highway 2. Because the reservoir 
is not visible from U.S. Highway 2, it is not seen by 
the numerous travelers using this route to access 
Glacier National Park. The primary viewers of the 
reservoir are recreationists using the lake or travel- 
ing by the reservoir on their way to locations up- 
stream in the South Fork Flathead drainage. To 
some extent, the Hungry Horse campgrounds serve 
as overflow facilities when campgrounds at Glacier 
ptional Park are full; 

The mainstem of the Flathead River is visible to 
many more people than is Hungry Horse Reservoir. 
The river is adjacent to U.S. Highway 2 in the 
Badrock Canyon reach, just below the confluence 
with the South Fork, and flows under the highway at 
the town of Columbia Falls. From Columbia Falls to 
Flathead Lake, the river flows through the Flathead 
Valley. Views near the river, however, are in some 
places restricted due to adjacent terrain and trees 
lining the river. Land uses adjacent to the river 
include scattered rural residential developments, and 
long stretches of natural appearing undeveloped 
lands. Primary viewers of the mainstem in this area 
consist of local residents, river recreationists, and 
motorists traveling on U.S. Highway 2. 

2.7.3.3 Recreation and Natural Resources 

Major recreation resources in the basin include 
Glacier National Park; the National Bison Range; 
Flathead Lake; Jewel Basin Hiking Area; Flathead 
National Forest, which includes the Bob Marshall, 
Great Bear, and Mission Mountains Wilderness 
Areas, and Flathead river units of the National Wild 
and Scenic River System; portions of Kootenai and 
Lo10 National Forests; and Hungry Horse Reservoir. 
All of these resources are regionally or nationally 
significant. 

The relatively pristine nature of the area is one of 
the primary recreation attractions. In addition to 
the area's high scenic quality, visitors have an oppor- 
tunity to view an abundance of wildlife. Several 
threatened or endangered species are present in the 
area, including the gray wolf, grizzly bear, bald eagle, 
and the peregrine falcon. Big game species include 
deer, elk, and moose. Other wildlife includes migra- 
tory waterfowl, fur bearing animals, and nongame 
species. 

The fishery of the Flathead River-Lake system is 
nationally reknowned, attracting thousands of an- 
glers annually. Although the system includes perch, 
bass, whitefish, and several species of trout, the 
kokanee fishery is the most important, though it has 
declined significantly in recent years. Most of the 
kokanee spawn in the mainstem Flathead River 
from the South Fork confluence downstream to the 
inlet. Hungry Horse Reservoir has one of two 
fishable lake bull trout populations in Montana. 

2.7.3.4 General Visitation 

Overall, visitation is increasing in the Flathead basin. 
The Montana Statewide Comprehensive Outdoor 
Recreation Plan (SCOW, MDFWP, 1990) predicts 
that visitor use will continue to increase with popula- 
tion growth. Out-of-state visitor use contributes 
to the rise in use, and the area draws international 
tourists to such attractions as Glacier Park as well. 
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Major recreation activities which occur in the basin 
are camping, picnicking, fishing, swimming, sightsee- 
ing, boating, waterskiing, hunting, horseback riding, 
and snow related activities. 

Hungry Horse Reservoir is not considered a primary 
recreation destination spot in the basin. As pressure 
increases on surrounding recreation sites, overflow 
use goes to Hungry Horse Reservoir. Approximately 
50 percent of the visitors to Hungry Horse Reservoir 
live within 50 miles of the reservoir. Roughly 8 per- 
cent come from a 50 to 250 mile (80 to 400 km) 
radius of the reservoir. The remaining visitors come 
from outside the region, claiming Hungry Horse as an 
incidental stop on there way to their primary destina- 
tion within the Flathead Basin (Ben-Zvi, 1990). 

2.7.3.5 Recreation Sites, Facilities and 
Opportunities 

Hungry Horse Reservoir. The USFS manages 6,729 
acres of land around Hungry Horse Reservoir by a 
Memorandum of Agreement with Reclamation 
dated March 12,1969. At Hungry Horse Reservoir, 
there are seven developed recreation sites along the 
west side of the reservoir and eight developed sites 
along the east side, including two reservoir island 
sites. Total facilities presently include 174 single 
camp units, one group camp site with a 150 person 
capacity, 27 picnic units, 11 single boat ramps, three 
interpretive signs, and associated sanitary facilities. 
Table 2-18 lists recreation facilities at Hungry 
Horse Reservoir. 

Table 2-1 8. Hungry Horse Reservoir Recreation Facilities 

Site 
West Side 
1. Doris Creek 
2. Lost Johnny C.G. 
3. Lost Johnny Point 
4. Wounded Bear Ob. Pt. 
5. Lid Creek 
6. Lakeview 
7. Graves Creek 

East Side 

Camping Units 11 

Dispersed 
Yes 
Yes 
Dispersed 
Yes 
Yes 
Yes 

Boat RamD 2' Picnic Units 21 

Yes 
Yes 
Yes 
No 
Yes 
No 
Yes 

Dispersed 
Dispersed 
Dispersed 
Dispersed 
Dispersed 
Dispersed 
Dispersed 

1. Abbot Bay 
2. EmeryBay 
3. Riverside 
4. Murray Bay 
5. Canyon Creek 
6. Devil's Corkscrew 
7. Fire Island 
8. ElkIsland 

Dispersed 
Yes 
Dispersed 
Yes 
Dispersed 
Yes 
Boat in 
Boat in 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
NIA 
NIA 

Dispersed 
Dispersed 
Dispersed 
Yes 
Dispersed 
Dispersed 
Dispersed 
Dispersed 

itvault toilet sanitary facilities generally provided at all sites. 
?'All boat ramps single lane. 
?/In addition to developed picnic sites, picnicking occurs at campgrounds and other sites on 

a dispersed basis. 
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The primary recreation activities at Hungry Horse 
Reservoir are camping, fishing, boating, and sight- 
seeing. Use is increasing in non-reservoir depen- 
dent activities, such as huckleberry picking and 
hunting. Recreation visitation at Hungry Horse 
Reservoir has fluctuated significantly in the last five 
years. 'hble 2-19 presents annual visitor use from 
1987 through 1991. 

Flathead River. The USFS also manages lands 
above and below Hungry Horse Dam and Reservoir 
along the South, Middle and North Forks of the 
Flathead River. There are several developed recre- 
ation sites on the Middle Fork Flathead River, all of 
them are off of Highway 2, within 30 miles (48 km) 
of West Glacier. There are also several developed 
sites along the South Fork Flathead River at the 
southern end of Hungry Horse Reservoir. All of 
these are river access sites, including put idtake out 
points, sanitary facilities, and parking areas. Camp- 
ing occurs on a dispersed basis only. There are no 

developed sites along the South Fork below Hungry 
Horse Dam. 

Results of a 1989 statewide survey (MDFWP, 1989) 
indicated that the economic value of the Flathead 
River fishery from the confluence of the South Fork 
to Flathead Lake was $1.4 million annually. Fishing 
pressure has steadily increased, although there are 
no creel census numbers presently available. 

Angler use and success is seasonal, depending on the 
river fishery. Lake Superior white fish provide a 
tremendous fishery from early November through 
the end of December. Bull trout are fished from 
April through early May, then again from late June 
through July, on a catch and release basis. Kokanee, 
which historically provided excellent sport fishing 
opportunities, has declined drastically in abundance 
in recent years, most notably since 1986. The most 
prized fishery presently is bull trout, west slope 
cutthroat, and kokanee. 

Table 2-19. Hungry Horse Lake Visitation Summary, 1987 - 1993. 

MONTH 
~ ___ ~~~ ~ ~ 

Jan 
Feb 
Mar 
APr 
May 
Jun 
Jul 

SeP 
Oct 
Nov 
Dec 

TOTAL 

VISITOR - DAYS (in 1,000's) 

1993 1992 1991 1990 1989 1988 1987 AVG 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.5 0.5 0.5 0.4 0.4 0.2 0.4 0.4 
1.4 1.4 1.4 1.3 1.1 0.5 1.1 1.2 
3.2 3.2 3.2 3.0 2.6 1.3 2.6 2.7 
3.7 3.7 3.7 3.5 3 .O 1.4 3 .O 3.2 
14.9 14.7 14.7 14.0 12.2 5.7 12.0 12.6 
27.6 27.3 27.3 26.5 22.4 10.6 22.1 23.4 
29.4 29.0 29.1 27.7 23.9 11.3 23.6 24.9 
8.2 8.1 7.9 7.5 7.5 3.1 6.4 6.9 
2.8 2.7 2.8 2.6 2.3 1.1 2.2 2.4 
1.4 1.4 1.4 1.3 1.1 0.5 1.1 1.2 
.5 0.5 0.5 0.4 0.4 0.2 0.4 0.4 
93.5 92.4 923 883 77.0 35.9 75.0 79.2 

For 1993 and 1992, estimated visitation by month is based on historical use patterns. 
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Other recreation use which occurs along the river 
consists primarily of floating, sightseeing and 
dispersed camping and picnicking. Although 
recreation use figures are not available along the 
Flathead River, the USFS indicates that use is 
steadily increasing. 

2.7.3.6 Regional Recreation Problems and 
Needs 

Recreation related problems at Hungry Horse 
Reservoir and along the Flathead River are pri- 
marily due to reservoir operations. The quality 
and quantity of recreation use at Hungry Horse 
Reservoir is dependent to a large extent on sum- 
mer reservoir levels. Use of the recreation facili- 
ties is directly or indirectly affected by reservoir 
levels. In general, low reservoir levels can isolate 
camping and picnicking facilities, leave some boat 
ramps out of water, and greatly reduce the reser- 
voir area aesthetics. This has a negative impact on 
recreation management, and visitor use and enjoy- 
ment. 

As reservoir levels drop and land based facilities 
become isolated, visitors move with the shoreline. 
Since these areas are not equipped with waste or 
sanitary facilities, trash and sanitary waste is often 
left along the shoreline, creating unsanitary and 
unsightly conditions. In 1988, Hungry Horse 
Reservoir experienced one of the driest water 
years and lowest reservoir levels on record. This 
left many of the boat ramps inoperable throughout 
the recreation season. This also corresponded 
with one of the lowest seasons of use, with only 
36,000 recreation days recorded for that year. 

Without access to the water due to inoperable boat 
ramps, visitors go elsewhere for water based recre- 
ation use. All of the 11 available ramps are oper- 

able at full pool (3560 feet), nine ramps are oper- 
able at 3552 feet, six ramps are operable at 3532 
feet, and a single ramp is operable at 3500 feet. 
As reservoir levels decline so does use. 

Aesthetic quality is important since one of the 
primary recreation activities at Hungry Horse 
Reservoir is sightseeing. Low or fluctuating reser- 
voir levels that affect the resident fishery are also 
important; decline in angler success reduces over- 
all use of the area. 

Reservoir operations also affect recreation use on 
the Flathead River. Erratic releases from the 
dam, cold water temperatures, and poor angler 
opportunities reduce visitor enjoyment along the 
Flathead River. On occasion, erratic water re- 
leases have stranded anglers and created problems 
for river floaters. Cold water released from the 
dam is undesirable for water contact sports; use 
increases as the water warms to natural conditions. 
Generally, flows have not been compatible with 
downstream fishery maintenance needs. The river 
fishery, primarily the kokanee, has declined signif- 
icantly, reducing angler opportunities. 

A higher quality recreation experience could be 
achieved at Hungry Horse if reservoir levels were 
maintained between elevations 3552 feet and 3532 
feet throughout the recreation season. This would 
ensure good boater access, convenient use of 
associated land-based facilities, high quality 
reservoir aesthetics, and would reduce recreation 
management problems. To the extent that high, 
stable reservoir levels would improve the resident 
fishery, it would also benefit recreation use. A 
change in downstream flows to support the river 
fishery, raise water temperatures, and moderate 
erratic flows would all improve conditions for 
downstream recreation use. 
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Figure 2-15. Keller Ferry Recreation Area at Lake Roosevelt (Coulee Dam National 
Recreation Area) 

2.7.4 Grand Coulee (Lake Roosevelt) 
Sub reg ion 

2.7.4.1 General Overview 

This subregion begins at Grand Coulee Dam and 
extends to the upstream limits of Lake Roosevelt, a 
distance of approximately 130 miles (209 km). Lake 
Roosevelt lies within semi-arid eastern Washington 
on the leeward side of the Cascades. Clouds have 
lost much of their moisture as they have passed over 
mountain ranges to reach the Columbia Basin, and 
arctic fronts typically pass to the east of the area, 
which results in winters that are mild by inland 
Northwest standards. Summer winds are moderate, 
allowing the lake surface to be reasonably calm 
during the recreation season. The large surface area 
and relatively warm water temperature of the reser- 
voir provide water-oriented recreation opportuni- 
ties to a growing number of visitors each year. 

Access to Lake Roosevelt is by point access such as 
old road endings or by continuous access provided 
by roads that parallel the shoreline. Except for 
point access, the southern half of the reservoir is 

inaccessible by roads due to steep banks and rock 
outcroppings. The northern half of the reservoir is 
paralleled by Highway 25 on the east bank and by 
paved county roads and Highways 20 and 395 on the 
west bank; however, intermittent steep banks and 
intervening private property preclude continuous 
public access to the lakeshore. 

Vegetation within the Lake Roosevelt area ranges 
from grasslands and sagebrush in the southern 
section to forest communities in the north. Grass- 
lands dominate the reservoir shorelines from the 
dam up to the Spokane River confluence. From this 
point, the grasslands begin to yield to forest species 
until the upper reservoir reaches are predominately 
forested. Due to the fluctuating nature of Lake 
Roosevelt, very few perennial marshes exist along 
the shoreline. More common are intermittent 
wetland areas which seasonally flood and provide 
temporary wildlife habitat. 

Most of the reservoir shoreline is composed of clay, 
silt and sand. The remainder of the shoreline is 
glacial till, basalt, granite, sedimentary and meta- 
morphic rocks. Wave action has exposed numerous 
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nla 
nla 

464.1 

464.1 
1579.8 

1847, is located near the town of Kettle Falls. The 
inundated site of a Hudson Bay Company trading 
post is located in the same vicinity. The Kettle Falls 
archaeological district, dating back 9,000 years, is 
one of the most significant sites in the Northwest. 

d a  nla 
nla nla 

322.6 442.6 

322.6 442.6 
1706.9 1509.8 

sandy beaches that are particularly suited to recre- 
ation use. 

35 
8.8 

506.2 

Wildlife is plentiful. Animals most frequently 
sighted are coyotes, porcupines, marmots, and 
squirrels. Black bear are present but seldom seen. 
Located on a secondary flyway, the lake attracts a 
variety of waterfowl. Bald eagles and ospreys are 
frequently sighted in the area. 

32.8 40 nla 
8.2 10 nla 

499.1 508 485.7 

The primary attraction for visitors to the Lake 
Roosevelt area is water based recreation. Annual 
visitation for the last several years has exceeded 
1.5 million visitor days. The most popular activities 
are camping, sightseeing, fishing, hiking, boating, 
and picnicking. Thble 2-20 summarizes project 
visitation from 1987 to 1991. 

Subtotal 
TOTAL 

Cultural sites within the area include Fort Spokane, 
established in 1880 at the confluence of the Colum- 
bia and Spokane Rivers. St. Paul's Mission, a re- 
stored log church originally constructed by Jesuits in 

550 540.1 558 485.7 
1766.7 1680.1 2347.5 2045.7 

Table 2-20. Lake Roosevelt Visitation Summary, 1987 - 1993. 

NATIONAL PARK SERVICE RECREATION SITES 

MONTH 
VISITOR-DAYS (in 1,000's) 

1992 1991 1990 AVG 1987 
3.2 
3.9 

22.9 
34.8 
88.2 

149.2 
253.9 
261.8 
140.1 
61.3 
34.1 
13.8 

1067.2 

1988 
19.4 
27.3 
47.6 
81.5 

110.5 
164.8 

338 
331.3 
157.6 
67.5 
21.3 
17.5 

1384.3 

1989 1993 
10.7 
14.5 

19 
43.3 
95.1 

212.6 
275.3 

' 315.7 
85.2 
71.3 
46.5 
27.5 

14.6 
20.9 
43.5 
68.1 

114.0 
170.9 
278.9 
316.9 
156.2 
77.8 
40.6 
22.4 

Jan 
Feb 
Mar 

APT 
May 
Jun 
Jul 

Aug 
SeP 
Oct 
Nov 
Dec 

15.4 
37.2 
65.7 

108.6 
122 
174 

281.8 
434.8 
341.8 
132.5 
49.5 
26.2 

26.7 
24.9 
74.7 

104.6 
156.8 
157.7 
306.9 
318.7 
185.8 
103.4 
64.2 
35.6 

15.3 
20.4 
37.8 
49.2 

133.6 
155.1 
232.5 
268.4 
104.2 
50.1 
30.9 
18.2 

11.8 
18 

36.9 
54.5 
91.5 
183 

263.8 
287.5 
78.6 
58.7 
37.8 
17.9 

Subtotal 1560.0 1115.7 1324.8 1216.7 I 1140.0 1789.5 

OTHER RECREATION SITES 
Colville Reservation 
Spokane Reservation 
Grand Coulee Visitor 

Center (USBR) 

~~~~ 
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2.7.4.2 Aesthetics 

The landscape adjacent to Lake Roosevelt is rela- 
tively natural and undeveloped except for occasional 
farms and small communities. One of the unique 
landscape features of Lake Roosevelt is the marked 
difference in topography and vegetation types 
between the northern and southern portions of the 
130 mile long reservoir. 

In the northern section of the reservoir, the river 
valley is shallow and visitors to the reservoir are 
afforded views of both the valley and the mountains 
beyond. Stands of coniferous forests cover the hills 
and line the shores. Most of the northern half of the 
reservoir is easily accessible by roads. Washington 
Route 25 parallels 70 miles of the east shore from 
Fort Spokane to the headwaters. The west shore has 
good road access from Inchiliem north to Barstow 
via paved county roads, State Highway 20, and US. 
Highway 395. 

In the southern section of the reservoir (Fort Spo- 
kane to the dam) the forested areas thin out and the 
predominant vegetation turns to sagebrush, bitter- 
brush, and other arid species. In this portion of the 
reservoir, the canyon walls rise from the shoreline 
and views from the reservoir are frequently re- 
stricted to basalt cliffs and narrow terraces within 
the canyon rim. Road access is limited with no 
parallel roads and only infrequent point access to 
the last 50 miles of reservoir above Grand Coulee 
Dam. Views of the lake are possible from a few 
small communities, including Grand Coulee and 
Seven Bays in the south section of the reservoir and 
Kettle Falls and Marcus to the north. 

Recreationists visiting the lake are key viewers of 
the lake. Because much of the recreation at Lake 
Roosevelt occurs on the lake in boats, a large num- 
ber of recreationists view the lake and adjacent 
landscape from the waters of the lake. Many recrea- 
tionists view the lake from the shoreline at the 
numerous overnight and day-use recreation facili- 
ties located along the reservoir. 

2.7.4.3 Recreation Sites and Facilities 

Reclamation provides visitor facilities and guided 
tours at the dam. Facilities include a large visitor 

center, picnic and turf areas below the dam, and 
various overlooks and parking areas. A popular 
laser light show is played nightly across the face of 
the dam during the tourist season. The visitor 
center is open year-round. 

The majority of recreation facilities on Lake Roosevelt 
are provided by the NPS, the Colville Confederated 
Tribes and the Spokane Tribe. The two tribes and the 
N P S  provide a wide array of visitor facilities along the 
600 miles (965 km) of shoreline on Lake Roosevelt. 
These sites range from highly developed and intensive- 
ly used campgrounds and day-use areas to primitive 
sites that can only be accessed by boat. 

There are also commercial facilities available at 
several privately run marinas that are under the 
jurisdiction of the managing agencies. Rental house- 
boats are very popular at the marinas. Plans for 
extensive additional marina facilities are under way 
by all three managing agencies. The recreation sites 
are listed and described in Tmble 2-21. 

All of the recreation facilities and recreation activi- 
ties on Lake Roosevelt are directly impacted by 
reservoir operations. Excessive drawdown during 
the recreation season has a particularly negative 
impact on recreation use. 

2.7.4.4 Managing Authorities 

Coulee Dam National Recreation Area was estab- 
lished in 1946 by the Secretary of the Interior's (Interi- 
or) approval of the lii-Party Agreement which 
included the NPS,  Reclamation, and Bureau of Indian 
Affairs. NPS operations under such agreements are 
authorized by Public Law 79-633. Reclamation 
operates Grand Coulee Dam in accordance with 
established criteria developed to meet authorized 
purposes. Reclamation administers lands in the 
immediate vicinity of the dam and at other sites that 
are necessary for project operations. Even though 
Reclamation directly administers a small percentage of 
the total project lands, the legislated project operations 
take priority over the other land uses administered by 
the tribes and NPS. 
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OKANOGAN NATIONAL FOREST 

COLVILLE INDIAN RESERVATION 

Keller Park 

Lake Roosevelt Plerre 

Canyon 

Figure 2-1 6. Map of Lake RooseveWCoulee Dam National Recreation Area 
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Table 2-21. Lake Roosevelt Recreation Facilities 
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The reservoir and related lands were administered 
under the 1946 %-Party Agreement until 1974 
when Interior directed that the agreement be ex- 
panded to include the Colville Confederated %bes 
and the Spokane ?kibe. The Secretary's directive 
was the result of an Interior Solicitor's opinion that 
the two tribes have exclusive rights to hunting, 
boating, and fishing for those areas of the reservoir 
that are within the two reservations. A new manage- 
ment agreement was signed by Interior and the new 
managing entities on April 5,1990. The agreement 
confirms and establishes management authority for 
the two tribes for project lands within their respec- 
tive reservations. The tribes administer approxi- 
mately 45 percent of the project lands and waters. 
The remaining lands and waters continue as the 
Coulee Dam National Recreation Area, a unit of the 
National Park System. 

2.7.4.5 Major Activities and Use Areas 

Camping. The most popular form of outdoor recre- 
ation on the reservoir is camping. The use of recre- 
ational vehicles is the most popular form of camping, 
with tent camping and houseboats also very popular 
for overnight stays on the reservoir. The NPS 
provides most of the camping opportunities with 
over 650 developed campsites at 29 campground 
locations. The tribes have five developed camp- 
grounds that contain over 60 campsites. The tribes 
also maintain several primitive sites that are ap- 
proved for camping. In addition to the approved 
sites, a good deal of random camping occurs within 
undeveloped areas along the lakeshore. 

Sightseeing. Scenic overlooks, an attractive visitor 
center, and a spectacular laser light show attracts 
well over one-half million visitors to the immediate 
vicinity of the Grand Coulee Dam. Sightseeing on 
Lake Roosevelt takes place by boat or along road- 
ways on the northern end of the reservoir. Sightsee- 
ing by vehicle is restricted on the southern end of 
the reservoir due to limited access. 

Fishing. Primary sportfish species in Lake Roosevelt 
include rainbow trout, walleye, sturgeon, kokanee, 
smallmouth bass and perch. The trout fishery at 
Lake Roosevelt steadily improved in recent years 

due to the effort of volunteers who raise fish in net 
pens for release into the reservoir. In addition, BPA 
has recently constructed two new fish hatcheries for 
the reservoir as part of its fish and wildlife mitiga- 
tion program. The hatchery program will produce 
primarily kokanee. As a result of these efforts, the 
fishing use at Lake Roosevelt has increased substan- 
tially and is expected to continue to increase over 
the next several years, if reservoir operations allow. 
The operation of the reservoir, particularly draw- 
down, can be detrimental to the resident fish popu- 
lation. (See SOR Appendix K, Resident Fish). 

Boating. Powerboating is a major recreation activity 
on Lake Roosevelt. Sailboating is somewhat limited 
due to the lack of consistent winds during the sum- 
mer months. The continuing popularity of boating 
can be confirmed through the statistics for boat 
launches within the National Recreation Area. The 
boat launches recorded in 1991 indicates that boat- 
ing use has more than doubled since 1988. With the 
recent addition of several new launch ramps and 
with more marina facilities in the planning stage, 
this increase is likely to continue. 

Houseboating. There has been a steady rise in 
demand for luxury houseboat rentals since the first 
10 boats were introduced in 1987. The rental house- 
boat fleet grew to 50 boats by 1993, and the number 
will rise as new marinas currently in the planning 
stage come on-line in future years. The Concession 
Management Plan for Lake Roosevelt sets the 
maximum allowable number of rental houseboats at 
200 for the entire reservoir. A specific number of 
boats are allocated to each marina site in order to 
spread the boats throughout the reservoir. 

Swimming and Picnicking. Day use activities, pri- 
marily swimming and picnicking, account for a 
significant portion of visitor use. NF'S maintains six 
swimming beaches with life guards at popular day- 
use sites. Picnicking is frequently a companion 
activity with swimming, as turf areas and picnic 
tables are provided near the swim beaches. Adults 
bring their children to the swim areas and then 
watch the children from the adjoining turf/picnic 
areas. Swimming and related activities are highly 
affected by reservoir levels. As the reservoir level is 
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reduced, the swimming areas become separated from 
the turf/picnic areas. With lake elevations of 10 feet 
or more below high water, the swim areas become 
unusable due to unsafe topography and bottom 
composition. 

2.7.4.6 Visitor Use 

Visitation at Coulee Dam National Recreation Area 
for 1986 - 1993 is shown on nb le  2-20. The 
visitation at the portion of the reservoir within the 
two Indian reservations is estimated at 50,000 visi- 
tors per year. Visitation statistics for the reservoir 
are understated since accurate counts of dispersed, 
non-site specific recreation use are not included. 
Visitation at Reclamation facilities at Grand Goulee 
Dam is approximately 500,000 per year. Over 75 
percent of the annual visitation occurs from June 
through October, with the highest monthly visitation 
occurring in August. 

2.7.4.7 Facility Needs 

As visitation continues to increase, new facilities will 
be needed at Lake Roosevelt. A straight line projec- 
tion of existing trends (1985 to present) would 
indicate a future increase of approximately 200,000 
visitors per year. Even if the rise in visitation does 
not continue as sharply as it has over the last several 
years, there is still reason to expect a continuing rise 
in visitation. 

The increase in fishing success and increased adver- 
tising by concessionaires have contributed to the 
sharp rise in visitation in recent years. With the 
completion of two new fish hatcheries, the fishing is 
likely to improve, thereby continuing the need to 
increase boat launching and parking facilities. In 
addition, plans are already being prepared for 
significant increases in concessionaire facilities. 
Both of the Indian Tribes are proposing major new 
marinas for their reservation shorelines, and the 
N P S  has plans to add a new marina near the dam. 

Regardless of any projected increases in visitation, 
new facilities are needed to accommodate existing 

visitation. All major launching facilities on Lake 
Roosevelt receive overflow use on summer week- 
ends. The existing demand for campsites and day 
use facilities exceed available facilities on most 
summer weekends. All facilities are overused on 
warm weather holidays. 

Three new launch ramps and parking areas were 
constructed in the spring of 1993. Three additional 
ramps were completed in 1994. Existing camp- 
grounds and parking lots are being evaluated for 
expansion potential. 

2.7.5 Albeni Falls (Lake Pend Oreille) 

2.7.5.1 General Overview 

Albeni Falls Dam lies within one of the most scenic 
areas of northern Idaho and the Northwest. Its 
long, narrow reservoir extends 25 miles (40 km) from 
the dam to connect with the state's largest natural 
lake, Lake Pend Oreille, which itself is 43 miles (69 
km) long and over 1,000 feet deep. %tally encircled 
by mountains, this lake has a renowned fishery. 
Over fourteen species of game fish inhabit the lake, 
including kamloops, kokanee, whitefish, perch, 
crappie, bluegill, largemouth bass, rainbow, brown, 
and brook trout. A 32-pound bull trout, the state's 
largest., was taken from this lake. 

Nearby Lake Coeur d'Alene, Priest Lake, Upper 
Priest Lake, the JSaniksu National Forest, and the 
Coeur d'Alene National Forest are other attractions 
in the area. Winter activities are close by at 
Schweitzer Basin, a major destination ski resort. 

Albeni Fallsbake Pend Oreille is easily accessible, 
located only 50 miles from Spokane, Washington, 
and 48 miles from Coeur d'Alene, Idaho. Washing- 
ton State Highway 2 provides access from the dam 
to north Spokane and Interstate 90 and Washington 
State Highway 95 provide access from Coeur 
d'Alene. Amtrak service is available at Sandpoint, 
Idaho, as is jet service at the Spokane Airport. 
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I 

Figure 2-1 7. Priest River Recreation Area at Lake Pend Oreille 

2.7.5.2 Aesthetics 
Although Lake Pend Oreille is surrounded by moun- 
tains, the dominant visual feature is the large reser- 
voir itself. Views of opposite shores 2 to 18 miles (3 
to 29 km) away are possible along the main body of 
the reservoir. From Sandpoint to Albeni Falls Dam, 
the reservoir is much narrower (approximately .25 to 
5 mile wide) than it is in the main body of the 
reservoir and is riverine in character. Viewing is 
limited by nearby forested hills to the river valley 
itself. 

Most of Lake Pend Oreille is located adjacent to the 
Coeur d'Alene and Kaniksu National Forests and is 
undeveloped. Development has been concentrated 
on private land near the communities of Sandpoint, 
Priest River, and small communities on the lake such 
as Hope and Bayview. Developed uses include 

residential and recreational single family homes, 
condominiums, marinas, and campgrounds. Many 
residences and facilities near the reservoir have been 
located to take advantage of views of the water. 

The primary viewers of the reservoir include resi- 
dents of local communities, recreationists and tou- 
rists, travelers on U.S. Highways 2 and 95 and Idaho 
State Highway 200, and Amtrak riders who can view 
the north and east sides of the reservoir. The 
reservoir can be seen from several local roads, such 
as the East River Road. Residential and vacation 
homes located on or near the reservoir have often 
been sited to take advantage of water views. The 
lake is very popular for recreation, which provides 
campers, boaters, and other users with opportunities 
to enjoy views of the reservoir. 
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2.7.5.3 Existing Parks And Recreation 
Facilities 

Pend Oreille Lake is a major regional recreational 
resource for the northern Idaho area. As shown in 
Thble 2-22, there are 27 developed recreation sites 
scattered around the shoreline. The Corps operates 
four campgrounds and two day use parks on the 
lower reservoir portion of the project. USFS oper- 
ates three campgrounds and day-use sites on the 
main lake. Idaho State Parks operates the largest 
public campground and day-use park at Bayview at 
the southern tip of the lake. There are also several 
Corps' owned dispersed sites managed by Idaho 
Department of Fish and Game. There are private 
marinas and private resorts which offer a full range 
of facilites, including RV campgrounds, cabins, 
condominiums, and hotel rooms. The Corps man- 
ages a visitors center and viewpoint observation 
areas at the main dam site. 

2.7.5.4 Principal Managing Agencieantities 

Corps of Engineers. The Corps is the Federal 
agency primarily responsible for providing facilities 
on the 25 mile (40 km) stretch of the the reservoir 
'impounded by the dam. This includes four camp- 
grounds at Albeni Cove, Priest River, Riley Creek, 
and Springy Point; two day-use areas at the visitors 
'center and %estle Creek; and 13 wildlife manage- 
ment areas. ' b o  wildlife areas that offer passive 
recreation opportunities, including wildlife and 
scenic observation, are Mallard Bay and Oden Bay. 

The U.S. Forest Service (USFS). USFS is the major 
'Federal land management agency around Lake Pend 
Oreille. Kaniksu National Forest and the Coeur 
d'Alene, National Forest encompass the lake on the 
south and east sides, respectively. The USFS admin- 
isters three recreation sites adjacent to the lake, 

I including campgrounds, picnic areas, swimming 
beaches, boat launches, trails and trailheads, and 
viewpoints. 

Idaho Department of Fish and Game. The depart- 
ment manages two areas at Morton Slough and at 
Johnson Creek, which include camping, picnicking, 
and boat launch areas. 

Idaho Department of Parks and Recreation. This 
state department operates and manages the largest 
public park on the lake, Farragut State Park near 
Bayview. This park has over 200 campsites and 
includes day-use areas, a marina, and unique 
museum of old Navy photographs. 

City of Sandpoint. The Sandpoint Parks Depart- 
ment operates and maintains a large intensively 
developed city park on the north shore of the lake, 
within the city limits. This facility includes a beach, 
playing fields, and boat launch ramps, and it is 
adjacent to a large private marina. 

2.7.5.5 Major Activities and Use Areas 

Recreation and tourism are significant economic 
activities at Lake Pend Oreille and are likely to 
become more important with increased population 
growth. The primary market area is within a 
100-mile radius or a two-hour drive of the lake 
and includes parts of Washington, Idaho, Montana, 
British Columbia and southern Alberta. User data 
show swimming, boating, fishing, camping, sightsee- 
ing, picnicking, hiking, horseback riding, hunting, 
and snowmobiling to be popular. Swimming, boat- 
ing, outdoor games (including golf), cycling, and 
skiing are experiencing rapid growth. 

Native sport fishes in Lake Pend Oreille are west- 
slope cutthroat trout, bull trout and mountain white- 
fish. Other sport fishes have been stocked or have 
been introduced into the lake over the years. These 
species include kokanee, rainbow trout, Gerrard 
(Kamloops) trout, lake whitefish, brook trout, brown 
trout, lake trout, yellow perch, black crappie, large- 
mouth bass, brown bullhead, pumpkinseed and 
northern pike. 

The Gerrard rainbow trout of Lake Pend Oreille 
attracts a large share of the angling effort. Native to 
Kootenay Lake, British Columbia, this fish lives 
longer than other trout species and grows to an 
unusually large size on a diet of kokanee. A world 
record rainbow trout, weighing 37 pounds was 
caught in Lake Pend Oreille in 1947. 
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Table 2-22. Existing Recreation Sites and Facilities, Lake Pend Oreille Subregion 
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Sandpoint City Beach d a  d a  d a  573.3 d a  d a  
Farragut State Park d a  nla nla 250.0 nla nla 
US Forest Service nla nla nla 55.6 nla nla 

Subtotal n/a nla n/a 878.9 nla nla 
TOTAL 320.0 381.4 456.9 1217.2 368.4 361.1 

From 1951 to 1965, the Lake Pend Oreille Kokanee 
fishery was the most popular in Idaho. Kokanee 
harvest began to decline in the 1960's and reached a 
low in 1986. The current kokanee harvest is only 10 
to 20 percent of historic levels. Idaho Department 
of Fish and Game believes that several factors have 
caused the fishery decline in Lake Pend Oreille, 
including fluctuations in lake levels due to operation 
of Albeni Falls Dam. (See Technical Appendix K, 
Resident Fish). 

d a  
d a  
nla 
n/a 

360.5 

provide camping, swimming, picnicking, boat 
launches and moorage, food, gas, and lodging. 

The local business organizations are working hard to 
promote the region as a year-round destination 
resort. The development of Schweitzer Basin just 
north of the lake over the last several years has 
included significant captial investment in facilites 
which have increased winter vistation greatly. 

2.7.5.6 Visitor Use 

Numerous private resorts and marinas are located 
around the lake, including sites near Sandpoint, 
Trestle Creek, Hope, Lakeview, Bayview (Scenic 
Bay), Ellisport Bay, Garfield Bay, Bottle Bay, Marin 
Bay, Camp Bay, and Glengary Bay. These sites 

Table 2-23 summarizes visitation to Lake Pend 
Oreille from 1987 to 1993. Recreation at Lake Pend 
Oreille is primarily summer oriented. Approximate- 
ly 75 percent of the recreation use of the lake occurs 
during May, June, July, August, and September. 

Table 2-23. Lake Pend Oreille Visitation Summary, 1987-1993. 

CORPS OF ENGINEERS RECREATION SITES 

I MONTH 
VISITOR-DAYS (in 1,000's) 

1992 1990 1989 AVG 1988 

0.8 
1.2 

3.2 

12.0 

28.2 

57.7 

106.0 

95.3 

38.5 

10.4 

4.8 

1987 

0.7 
1.4 

3.4 
11.3 

32.8 

79.8 

95.0 
84.6 

36.5 

7.9 

4.9 

1991 

2.0 
1.5 

3.6 

9.9 

25.7 

48.3 

197.8 

104.7 

43.6 

12.5 

4.3 

188.9 

1993 

0.7- 

0.1 

2.6 

10.2 

38.4 

50.9 

72.6 

87.6 

43.4 

8.6 

2.6 

Jan 
Feb 
Mar 

APr 
May 
Jun 
Jul 

Aug 
SeP 
Oct 
Nov 

2.6 

2.2 

3.9 
5.6 

38.8 

73.5 

106.2 

99.4 

32.9 
11.4 

4.1 

1.3 

0.4 

2.4 
14.1 

16.2 

43.8 

107.0 
91.6 

40.9 
13.3 

4.2 

0.8 

0.9 

4.1 
11.0 

29.0 

62.4 

110.9 

88.6 

43.2 

9.3 

4.8 

1.3 
1.1 
3.3 

10.6 

29.9 

59.5 

113.7 

93.1 

39.9. 

10.5 

4.2 

193.0 145.8 172.7 121.0 175.4 Subtotal 204.7 202.0 

OTHER RECREATION SITES 
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Figure 2-1 9. Waterskiing o n  Rufus Woods Lake 

2.7.6 Middle Columbia River 
(Chief Joseph and PUD Projects) 

2.7.6.1 General Overview 

The middle Columbia River subregion stretches 
from the upper end of the McNary Project, Lake 
Wallula in the south to the upper end of Chief 
Joseph Project (Rufus Woods Lake) just below 
Grand Coulee Dam. This reach of the river is 
characterized by a series of six run-of-river proj- 
ects, including five Public Utility District (PUD) 
reservoirs (Priest Rapids, Wanapum, Rocky Reach, 
Rock Island, and Wells), and one Corps project 
(Chief Joseph) (Figure 2-20). Also included in this 
subregion is the stretch of the Columbia River 
known as the Hanford Reach. Located downstream 
from Priest Rapids Dam, it is the last free-flowing 
stretch of the Columbia River in the United States 
above Bonneville Dam. 

This subregion is located in a relatively remote 
portion of central Washington and, consequently, 

does not cater to an immediate large metropolitan 
population as do the projects below the Snake River 
confluence. The scenic and recreational amenities 
of the mid-Columbia River are measurably differ- 
ent than those of the Lower Columbia and can be 
further divided into the upper and lower basins, and 
the Hanford Reach. The projects are also signifi- 
cantly smaller in size than the lower Columbia 
projects and are more diverse in nature. 

Upper Basin. The upper part of this subregion 
encompasses the Chief Joseph, Wells, Rocky Reach, 
and Rock Islands reservoirs. The city of Wenatchee 
is the largest city within this area and is the largest 
population base for visitors to the region. Conse- 
quently, the two projects closest to the city, Rock 
Island and Rocky Reach, feature a highly developed 
infrastructure of parks and visitor-use facilities 
(Figure 2-21). Facilities are less developed at Wells 
Dam and sparsely developed at Chief Joseph project. 
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0 ~ W S O N B A Y P A R K  
W o n  Downwwn Manson 

docks. winter only boat launch. 6 acres. 
Managlng Agency: Manson pyk and Rcaution Dlsuia 

P.O. Box 248 Manson, WA 98831 

take OIWlew, swimming, PlcniC area, Rztrwm, 3 boa 

609) 687-9635 

OLD MILL PARK 
W o n  2 miles aPofManson, HIghway 150 

One boat launch, shm-tam moorage. rcst yea, 
rrstpooms, &ne dump W o n .  bmt ualla parklng. 

20 acrts. 
Managing Agency: Manson pyk and -tion D W a  

P.O. Box 248 Manson, WA 98831 

0 

(509) 687-9635 

E) C ~ L A N R W E ~ ~ K P A R K  
W o n  Chelan Nva ,  Clty of Chelan 

0 mlle x e n k  &a Iwp wall, boa launch, shm-tam 
marage, boat fnila parklng, gnss playfield, Rztrwms, 

picnlc areas, picnlc shelta, 12 acrts. 
Managklg AgetKJ: C h C h  County Public Utlllty DlstrlR 

P.O. Box 1231. Wenatchec, WA 98807 
(50s) 663-8121 

CHELANFALLSPARK 
LOOllon Communig of Chelan Falls 

One boat launch, short-term boat moorage, parklng, 
~ ~ e n s l v e  day me fadiltlo. picnic shelters, pM1ooms. 

showas, s h o d l n e  nail, a tennis 
equlpmenr, swlmmlng area. 53 i c e s .  

Managlng Agency: C h e h  County Publlc Utlllty Dlstrla 
P.O. Box 1231. W e n d e e .  WA 98807 

(509) 663-8121 
Plcnlc shelter rcsavallons accepud. Call the numba 

above for m a c  Information. 
Nou Openlng date Fall, 1992. 

playground 

Q BEEBEBRIDGEPARK 
LocuIon 21 mlles nonh of Orondo, Highway 97 

Camping, 27 ont/RV. slm wlth eleariclty and wata,  
restrooms, showas, parklng, day use fadillla, plcnk 

shelters, swimming area, 2-lanc bcar launch, shm-tam 
boat marage, m n l s  coum, playground equlpment, 

shodlne  mll, RV. dump stallon. 56 am). 
Managlng Agency: Chehn County Publlc UtJllty Distrla 

P.O. Box 1231, Wenatchec, WA 98807 

Plcnlc shelter memations accepted. Cali the numba 
above for m a c  informadon. 

N m  Opening date Fall, 1992 

(509) 653-8121 

0 DAROGASTATEPARK 
W o n  8 mllcr uprlver from Orondo. HIghway 97 
Camplng, 25 pnt/RV. slm wlth elddty and wata, 

17 walk-In or boa-In sites, baseball/- Reld. 
>lane boat launch, boat d u  parklng, combinatJon 

onnls & baskerball cuoun, shon-lam moorag+ 
swimmlng, ~ztrwm, showur. plmlc shdtas, 

volleyball, onnls, 25 mile r h o d l n e  uall, 
RV. dump W o n .  140 acres. 

Mana ing Agency: Washlngton Sure 
p a r k  -atJon COmmlsslon 

HCR Box 38A Orondo, WA 98843 
(509) 854-8702 

Resave plcnlc sheltas and gmup camp. Camplng 
available on a '8rst comc-Iirn suved" basls. 

(509) 664-5330 (General InformatJon) 

@ ORONDORIVERPARK 
locdtioa 3 mllcr uprlva from Orondo, Hlghway 97 
10 RV slm (5 wlth e l d c l g  and warn), showers, 

swimming, 1-lane boat launch, boat hailer parldng, 
short-rum moorage, plcnlc sheltas, concesslons. 

JetSkl rcntals & madne gat available. 5 ams. 
Managing Age- Port of Douglas County 

P. 0. Box 122 Orondo, WA 98843 
(509) 8846700 or (509) 784-1796 

Refavatlons for cmping  and plcnic shcltus accepted. 
Wdtc above address. 

, 

ENTIAT PARK 
LocuIon Clty of Entlat, Hlghway 97A 

Camping (103 tent slus and 31 RV sltcs wlth complae 
hookups), boat launch, boat mailer parking. shm-tam 
marage, swimmlng, mmms, s h o w ,  RV dump 

station, PlaYgrOund equipment, plcnk shelter, 
plcnlc areas. 40 ams. 

Managing Agency: Clty of Enllas 
Park & Reacallon D e p m e n t  
P. 0. Box 228 Entiat, WA 98822 

(509) 784-1500 
Camplng rcservallons for RV s l u s  acceptad. 

Wdte above address 

0 TURTLEROCKISLAND 
Locallon I0 mile uprlver h m  Uncoln Rock State Park 

Umlod day use fadiltles fa boatas, boat dock for 
short-urm moorage, bach area, plcnic tables, 

sanltay fadlltles. 10 aut. 
N n c :  Presently u n d u  deslgn. Opening date 1994. 

Figure 2-21. Map of Middle Columbia PUD Projects 

W o n  7 milo nonh of Wenxhcc ,  Hlghway 97A 
Encnshz l w d  wlnnlng' landscaping, plcnic atus, 

plcnic shelter, p h ) m u n d  equipment, h o n e s h m .  
Wlwr Center, Rsh viewlng roan, hinorlal galiui~~, 

-ms. 38achs. 
Managing Agency Cheh County Public Udllty D W a  

P. 0. Box 1231 W a u c h e q  WA 98807 

Plmlc shelter ma-vatlons accepted. 
Call the numba llspd above 

(509) 663-8121 

@ LINCOLN ROCK STATE PARK 
W o n  7 mllo nonh of Ea% Wenatcheq Hlghway 2 

Camplng (94 tenW shm 35 wlth elcruiclty and wata, 
32 with ekaridty, water and x w a ,  27 standud), 

basebaliAacer Reld, 3 l a n e  boat Lunch, boat tniicr 
parklng, short-term moorage, swimming, Rztrwms, 

s h o w a ,  plcnlc sheltps, p l a y p u n d  equipment, 
volleyball, tennis, horseshoes, amphltheatre, 

RV dump swlon. 60 acres. 
Mana In Agency: Washington Srace 

Park  61 Reacatlon Commission 
Route 3, Box 3U7 East Wenatchec, WA 98802 

Camplng rcsemtlons a m p o d  In puson or 
w d o  abovc address. 

(509) 854-8702 

@ WENATCHEE CONFLUENCE 
STATE PARK 

location Nonh Wenatchee on both sides of the 
Wenatchcc Nvpr whue  It iolns !he Columbia Nva .  

Camplng (59 tenW s i l a :  51 wlth elcruiclty, water and 
sewer, 8 sundard), b a s e t a i l h m a  Reld, P lane  boat 

@ WalA WaLA POINT PARK 
Lorulon City of Wenatchcc, (adjoins Wenitchec 
Rlvafnmt Park), muana on Walla Walla Svecr 

"Fourpicr" -/soball compltr (each wkh field 
Iighrs), swlmming, 1.1 mlles of uall. tennis, volleyball, 

h m a h o e s ,  Rztrwms, picnic m. 10 a m .  
Managlng Agency: Wry of Wmatchec, 

Parlo & Recrrallon Depamncnt 
P. 0. Box 519, Wenatcheq WA %So7 

(509) 654-5980 

@ w ~ A T C H E ~ ~  RIVERFRONT PARK 
W o n  City of Wenatchec (enanas, 

Wonhen and Filth strras) 
1.2 mllo of s h o d l n e  aall, "special event- mlnl-railroad, 

ice dnk. >lane boat launch, shon-tam moorage. 
boat hailer parking. rtstr00ms. 31 acres. 
Managing ency Clg of Wenatchee, 

Parlo &&&ion Depamnent 
P. 0. Box 519 Wenatchee, WA 98807 

(509) 664-5950 

@ ROCK ISLAND HYDRO PARK 
W o n :  2 rnlles south of East Wenatchcc, Hlghway 28 

Ba$c.ball/sococr nddr (I with I~ghu), picnlc areas, picnic 
shelter, swlmming, boat launch, boat mailer parklng, 

tennis, volleyball, 1.1 miles of ball, rcsuooms. 70 acres. 
Managing Age- Chehn County Publlc Utlllty Distrlc( 

P. 0. Box 1231, Wenatchec, WA 98807 
(50s) 663-8121 

Picnic loeMtions  ampred .  
Call the n u m b a  llsted above. 

~aunch, boar rniier parking, swimming, restrooms, 
showers. plcnic shelta, volleyball, mnls .  playground 

equipmern. Wmatchce Rlver pedesuian bddge, 4.5 mlles 
of mall, wlldlife areas, inlerpralve graphics, 

RV dump sullon. 200 aucs. 
Managlng Agency: Washlngron SuIe P Y ~  & 

Remadon Commlssion 
Camplng available on a 'first come-first served" bvls 

(no rcsmatlons accepted). 
Por information on availablllty, a l l  (509) 664-6373. 

\\@ 



2 Recreation Appendix 

Transportation in this portion of the subregion is 
limited, with U.S. Highway 2 providing the main link 
to the heavily populated west slope of the Cascade 
Mountains. U.S. State Route 97 parallels the river 
from Wenatchee north almost to Bridgeport through 
the middle of the prime apple growing region of the 
state, providing direct access to many of the river’s 
amenities. Residents from metropolitan Seattle and 
Tri-Cities, and residents of Wenatchee, Chelan and 
other local communities create a significant demand 
for water-related recreation in this area. 

The most popular form of recreation in the upper 
part of the subregion is scenic driving. The highways 
provide access to vistas of natural features, such as 
the east Cascade Mountains, cliffs paralleling the 
river canyon, tributary rivers and streams, and the 
famed Washington fruit orchards. This activity 
drops off significantly as the visitors move toward 
Chief Joseph Dam. 

Many visitors are attracted to the impressive engine- 
ered features of the area. Most of the dams have 
visitor facilities and viewpoints, and Chief Joseph 
Dam is the second largest power producing dam in 
the United States. There are also numerous fish 
hatcheries and fish ladders located at the PUD 
projects, which are also popular visitor attractions. 

The subregion is popular for its water-related 
recreation opportunities. The upper subregion and 
adjacent streams and lakes have long been popular 
for fishing, swimming, and boating. The growth in 
population of inland communities such as Wenatch- 
ee and Chelan has increased visitation significantly. 
The spectacular growth of the coastal cities of 
Seattle, Dcoma, and Everett has also contributed to 
higher usage as more and more people seek to 
escape the urban environment. 

Lower Basin. Land uses within and adjacent to the 
lower basin are notably different than the upper 
basin since the river moves east away from the 
mountains, and the climate is drier. Facilities range 
from the hydroelectric dams, small suburban residen- 
tial areas, resorts, wildlife areas, an Indian village, 
an Army base, agricultural acreage, and a variety of 
recreational developments. The Wanapum Indian 

village at Priest Rapids Dam and the Army’s Yakima 
Firing Center occupies much of the west shore of 
the river between Priest Rapids Dam and Sentinel 
Gap. Interstate 90, the link between Seattle and 
Spokane, bisects the area on the north near the 
remote project of Wanapum. It provides the best 
access to the lower basin. Various other Washington 
state highways provide intermediate access to other 
sections of the subregion. Lack of good highways 
will constrain future development of facilities to 
meet public demand, particularly along the lower 
stretches of the river from Quincy down to Richland, 
where access is very limited. 

Thousands of visitors from various parts of the 
country visit the lower basin and use its resources for 
recreation at such sites as GingkoWanapum State 
Park. Boating on the river is accommodated by nine 
boat launches and the marina at Crescent Bar. 
Hunting and fishing occur by boat and are accessed 
by roads that serve the shoreline at various points, 
primarily along the east shore. Camping is also a 
major activity and occurs both at developed facilities 
and in unregulated areas. 

Hanford Reach. The Hanford Reach, located be- 
tween Priest Rapids Dam on the north and the upper 
end of Lake Wallula (McNary pool) on the south, is 
unique in being the last undammed reach of the 
Columbia River in the United States above Bonne- 
ville Dam. The Hanford Reach and adjacent wildlife 
refugehecreation areas provide year-round recre- 
ational opportunities. Sport fishing, flatwater boat- 
ing, and waterfowl hunting are the primary recre- 
ation activities. Other activities include waterskiing, 
upland hunting, and nature viewing. The greatest 
recreation use occurs during September and October 
in conjunction with peak waterfowl hunting and 
salmon (e.g. fall chinook) fishing seasons. Hunting 
begins during October and extends through January. 

The Hanford Nuclear Reservation, operated by the 
U.S. Department of Energy (DOE), encompasses 
almost the entire south and west shorelines of the 
Hanford Reach. Public use and access is restricted 
in the Hanford Reservation and in the Saddle 
Mountain National Wildlife Refuge, located north of 
the river. 
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The Wahluke Wildlife Recreation Area, operated by 
the Washington Department of Wildlife (WDW), is 
the primary public use recreation area along the 
Hanford Reach. WDW estimates that 91 percent of 
visits to the Wahluke Recreation Area are for sports 
fishing and hunting. 

Salmon, steelhead, sturgeon, and smallmouth bass 
are the primary sport fish for anglers using the 
Hanford Reach. The abundance of fall chinook in 
the Hanford Reach makes it a very important area 
along the Columbia mainstem and tributaries for 
sport harvest of salmon. Summer-run steelhead are 
fished nearly as heavily as salmon. The majority of 
fishing occurs between Vernita Bridge and the Priest 
Rapids Dam, downstream of the Ringold Hatchery, 
and in the vicinity of White Bluffs. 

Waterfowl hunting is the primary hunting activity in 
the Hanford Reach. Hunters do not confine them- 
selves to the shoreline; they venture into sloughs and 
onto islands throughout the reach. Large popula- 
tions of resting and migrating waterfowl use the 
reach between August and April. 

In addition to accommodating hunting and fishing 
access, the Hanford Reach provides opportunities 
for flatwater boating. Jet and propellor-driven 
boats are able to access the entire Hanford Reach. 
Non-motorized boats stay primarily in the vicinity 
of Vernita Bridge, White Bluffs Ferry Landing, and 
Ringold Hatchery. Most recreational boating is a 
day-use activity. The Vernita Bridge boat launch, 
maintained by the Washington Department of 
Fisheries, is the most frequently used boat launch 
along the reach. 

2.7.6.2 Aesthetics 

The middle Columbia subregion is composed of two 
physically and visually distinct areas. The four 
upstream projects (Chief Joseph, Wells, Rocky 
Reach, and Rock Island) are located in a narrower 
section of the Columbia River valley than the down- 
stream section. Views from these upper reservoirs 
are limited primarily to the steep canyon walls 
covered with grass and sagebrush. Because the 
projects are run-of-river projects located in a 

1995 

relatively narrow canyon (from approximately 0.25 to 
0.5 mile wide in most places), the project pool is not 
as wide or the views as expansive as in many parts of 
the two lower basin projects 

The terrain adjacent to the two downstream proj- 
ects, Wanapum and Priest Rapids, is flatter, and the 
river canyon is wider compared to the upstream 
projects. Due to the wider canyon, the reservoir's 
pools are generally wider than the pools of the 
upstream projects. Both pools extend to approxi- 
mately 2 miles in width near the dams. 

A variety of uses occur on lands adjacent to the 
middle Columbia projects. Most of the land adja- 
cent to the reservoirs is undeveloped. Several state 
parks and state wildlife areas are located on or near 
the reservoirs. Some areas are developed for agri- 
culture, including numerous orchards on the valley 
floor and lower terraces. The largest communities 
near the reservoirs are Wenatchee and East We- 
natchee, which are separated by the pool of the 
Rock Island project. Other smaller communities 
along the reservoirs include Bridgeport, Brewster, 
Pateros, Entiat, Rock Island, Vantage, and Schwana. 
The adjacent communities have various combina- 
tions of residential, recreational, commercial, and 
industrial areas near the reservoirs. 

Although long segments of the reservoirs are not 
accessible by road, there are some locations where 
highways and/or local roads allow views of the 
reservoirs. Major roads from which the river can be 
viewed include: U.S. Highway 97 which follows the 
river from Brewster to Wenatchee; U.S. Highway 2, 
which crosses the river at Wenatchee and follows it 
(in conjunction with U.S. 97) to Orondo; U.S. 97 
Alternate along the west bank from Wenatchee to 
near Lake Chelan; Washington State 28 from We- 
natchee to below Rock Island Dam; U.S. Interstate 
90, which crosses the river at Vantage; and Washing- 
ton State 243, which generally parallels the river 
from Interstate 90 to below Priest Rapids. 

2.7.6.3 Recreation Sites and Facilities 

To support the high levels of recreational use that 
occur in the subregion, a system of parks and recre- 
ation sites has been developed, particularly on the 
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Chelan County PUD projects (Rock Island and 
Rocky Reach) in and near Wenatchee. From river 
mile 125 below Priest Rapids Dam to river mile 620 
at the upper end of Rufus Woods Lake, water-re- 
lated recreation sites or areas have been identified 
that may be impacted by operation of the Columbia 
Riversystem dams (Tmble 2-24). These sites range 
from highly developed and intensively used urban 
parks with facilities to support a variety of recre- 
ational activities, to minimally improved fishing 
access sites. 

Next to sightseeing, fishing is the second most 
popular recreational activity on the mid-Columbia 
reservoirs. Fishing takes place at developed recre- 
ation sites and at numerous dispersed locations 
throughout the study region. The Columbia River 
recreational fishery for anadromous species, stur- 
geon, and more recently, for walleye, is of particular 
importance. Surveys of resident fish communities in 
Lake Rufus Woods show fish abundance to be very 
low with only a few sportfish species present. 
Enough walleye are entrained through Grand Cou- 
lee Dam to support a walleye sport fishery in the 
lake. Resident game fish abundance is also relative- 
ly low in the other mid-Columbia reservoirs. (See 
Appendix K: Resident Fish). 

The mouths of Columbia River tributary streams, 
including the Yakima, Wenatchee, Chelan, Methow, 
Okanogan, and Nez Perce Rivers, are particularly 
important recreational fishing sites. A number of 
the recreation facilities are located adjacent to these 
rivers and were provided largely to promote fishing 
access. The tailrace areas below the dams are also 
important recreational fishery sites. Facilities have 
been provided by the Corps and PUDs at each of 
these project areas to provide fishing access. 

The majority of boating use occurring within the 
subregion, is associated with fishing. Waterskiing is 
the second most popular activity. Most boating use 
on all six lakes is highly localized; boaters launch 
from boat ramps in the vicinity of where they would 
like to fish or ski and stay within that particular 
area. Unlike the lower Columbia, there are no locks 
in any of these projects so boating is restricted to a 
single lake at a time. 

Swimming is a relatively minor recreational activity 
at the mid-Columbia reservoirs. However, this 
activity has the potential to be more seriously im- 
pacted by project operations than other water- 
related activities due to the constraints of developed 
swimming beaches. These areas are very “flow 
sensitive” so that extreme flows are detrimental to 
use. Almost all swimming in the Columbia River 
occurs during the summer months of June, July, and 
August when water and air temperatures warm. 

There are approximately 10 developed swimming 
beaches at parks along the mid-Columbia River 
within this subregion. An unknown percentage of 
swimming also occurs at dispersed or unimproved 
beaches. 

2.7.6.4 Managing Authorities 

Corps of Engineers. The Corps is the Federal 
agency primarily responsible for providing recreation 
facilities on Lake Rufus Woods. Visitor facilities 
include a visitor center, viewpoints, and fishing 
access sites. 

Washington State Parks. The Corps cooperates with 
Washington State Park Department in the operation 
of Bridgeport State Park, the only major recreation 
site at the Chief Joseph project that includes a 
campground, day-use park, and golf course on the 
lake. Other local entities such as Douglas County, 
and the town of Bridgeport cooperate in the man- 
agement of limited water-related recreation facili- 
ties, including boat ramps, swimming beaches, 
campgrounds, picnic areas, golf course, and interpre- 
tive sites. 

Public Utility Districts. There are three Public 
Utility Districts (PUDs) within the subregion that 
operate and manage the hydroelectric facilities on 
the river. They are Chelan, Douglas, and Grant 
County PUDs. Chelan PUD operates the most 
extensive and urban facilities on the river, ranging 
from baseball and soccer fields to campgrounds on 
the Rock Island and Rocky Reach projects. Douglas 
PUD owns and manages Wells Dam, which also has 
several campgrounds and boating access areas. 
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Table 2-24. Existing Recreation Sites and Facilities, Middle Columbia River 

Priest Rapids HMA I 1  1 I I I I I 
**PROJECT ROCK ISLAND DAM 

State Park 

**PROJECT: ROCKY REACH DAM 
Beebe Bridge Park 1 1 1  3 1  I 

I 1 I I 

Chelan Falls Park I 1 2 1  I 
L I I 

Daroga State Park 1 2 2 
Entiat Park 1 1 
Lincoln Rock State Park 1 3 4 
Orando River Park 
Rocky Reach 
SUBTOTAL. 

**PROJECT: WANAPUM DAM 

I 36 

+- 
333 

yTpp-  
134 

Ginkgo State Park 1 ' 1  2 I 11 I 3 I 52 I I 50 I 50 I 
**PROJECT WELLS DAM 
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Grant County PUD owns and operates the lower 
two projects, Wanapum and Priest Rapids, which are 
the least developed in the subregion. 

The corps licenses the management of the lands on 
both shores of Lake Rufus Woods. The Bureau of 
Land Management has jurisdiction on the south 
bank and the Colville Indian Tribe on the north 
bank. 

2.7.6.5 Special Recreation, Preservation and 
Natural Resource Areas 

Much of the land along the mid-Columbia River 
adjacent to Priest Rapids and Wanapum Reservoirs, 
and Lake Rufus Woods are dedicated natural re- 
source preservation and management areas. These 
lands are managed by Federal and state agencies for 
natural resource values. In addition to supporting 
some of the developed recreation sites described 
above, these lands are also available for dispersed 
and low-density recreation activities consistent with 
other resource management objectives. 

Wildlife-Refuges. This category includes both 
federally and state managed areas that have been set 
aside for the management, conservation, preserva- 
tion, and enhancement of fish and wildlife resources. 
These areas are generally located along the Colum- 
bia River and are especially important in the habitat 
for migratory waterfowl. They generally have some 
public access facilities such as parking, trails and 
boat ramps that support dispersed public use consis- 
tent with fish and wildlife objectives. Most of the 
numerous state and Federal fish hatcheries along the 
river also allow public access and provide facilities to 
promote and interpret their missions. 

Saddle Mountain National Wildlife Refuge, located 
along the north side of the Columbia River is admin- 
istered by the FWS. The refuge is managed for 
public use; there are several developed public access 
points with parking, restrooms, trails, interpretive 
displays, small boat ramps, and waterfowl blinds. 
The refuge is very popular for waterfowl hunting. 

Other activities include, fishing, boating, hiking, and 
wildlife viewing. 

State Wildlife Areas and Habitat Management 
Areas managed by the WDW along the mid-Colum- 
bia River include Priest Rapids, Crab Creek, Quilo- 
mene, Quincy, and Colockum. Many of these lands 
are licensed from the PUDs, which also manage 
specially designated lands along all five reservoirs for 
fish and wildlife purposes. 

Wild and Scenic Rivers. The purpose of Federal and 
Washington state wild and scenic rivers programs is 
to maintain rivers in a free flowing state; maintain, 
protect, and enhance existing scenichecreation 
values; and to make these values accessible to the 
public. The Hanford Reach of the Columbia River 
is currently under study by the NPS. The study area 
extends from 1 mile below Priest Rapids Dam (river 
mile 396) downstream approximately 51 miles to 
Lake Wallula (McNary pool) to north of Richland, 
Washington (river mile 345). The study was autho- 
rized by Public Law 100-605 was conducted by NPS 
with the support of the USFWS and DOE. These 
three agencies comprised the study team. 

A three-agency study team developed a draft EIS 
that called for the area to be designated a National 
Wildlife Refuge with Wild and Scenic River overlay. 
This proposal would combine a Wild and Scenic 
River designation of the river and its immediate 
corridor with National Wildlife Refuge designation 
of upland areas north and east of the river. The 
refuge would incorporate two parcels which are 
currently in an administrative refuge status under 
the administration of the USFWS and WDW. 

2.7.6.6 Visitor Use 

n b l e  2-25 summarizes visitor use to the Columbia 
River in this subregion. No visitation data are 
currently available for the dispersed, non-site 
specific recreational use that occurs at all of the 
reservoirs. For this reason, the visitation statistics 
from the table underestimate the total use. 

~~~ ~ 
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1993 

Table 2-25. Middle Columbia River Visitation Summary, 1987-1993. 

1992 1991 1990 1989 1988 1987 AVG 

Bridgeport State Pk. 

TOTAL 

Jan 

Feb 

Mar 

APr 

May 
Jun 

Jul 

Aug 

SeP 
Oct 

Nov 

Dec 

15.0 15.5 14.4 17.9 15.6 

46.9 463 46.7 51.6 48.1 

Subtotal 

TOTAL 

Corps of Engineers Recreation Sites 

-- . -- I 1368.9 I 852.0 I 5863 I -- -- 

0.3 

0.7 

1.4 

1.7 

3.9 

4.6 

5.4 

5.3 

4.1 

2.7 

1.0 

.6 

' TOTAL 

31.9 

-- -- 730.2 790.7 575.6 529.0 483.4 

0.66 

0.8 

1.4 

2.3 

3.9 

4.5 

5.1 

5.3 

3.5 

2.1 

1.1 

0.3 

3 0.9 

0.6 

0.8 

1.2 

2.1 

4.4 

4.8 

5.5 

5.4 

3.9 

2.0 

0.9 

0.7 

323 

0.6 

0.6 

0.9 

2.2 

3.5 

5.2 

5.9 

7.0 

4.8 

1.5 

0.9 

0.5 

33.7 

0.4 

0.3 

0.8 

1.8 

3.5 

5.2 

6.0 

6.6 

4.1 

2.2 

0.8 

0.7 

32.5 

0.3 

0.5 

0.4 

1.3 

4.7 

3.3 

5.4 

4.9 

3.6 

1.6 

0.6 

0.4 

26.9 

0.3 

0.4 

0.4 

3.3 

4.8 

4.3 

4.8 

3.9 

3.1 

1.1 

0.3 

0.3 

27.2 

0.5 

0.6 

0.9 

2.1 

4.1 

4.6 

5.4 

5.5 

3.9 

1.9 

0.8 

0.5 

30.8 
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Figure 2-22. Rafting on the Snake River in Hells Canyon 

2.7.7 Middle Snake River (Brownlee, Hells 2.7.7.2 Aesthetics 
Canvon. and Oxbow Proiects and the 

I I  

Snake River through Hells Canyon) 

2.7.7.1 General Overview 

The recreational resources of the middle Snake 
River are those from the Washington-Oregon 
border (river mile 176) upstream to approximately 
Weiser, Idaho (river mile 345). This 170 mile stretch 
of river offers a rich and diverse array of outdoor 
recreation opportunities that are important from a 
national, regional, and local perspective. From river 
mile 247 downstream to the Washington-Oregon 
border, the Snake River is within the Hells anyon  
National Recreational Area (HCNRA). Upstream 
of HCNRA, the middle Snake River is impounded 
by a series of three non-Federal hydroelectric dams 
known as the Hells Canyon Complex (Complex). 

The Hells Canyon Complex of dams is located in the 
spectacularly steep and narrow Hells Canyon. The 
slopes adjacent to the projects are generally covered 
with grasses and sagebrush, with patches of riparian 
vegetation found along reservoir edges and up side 
canyons. Due to the narrow and steep canyon walls, 
views within the canyon are very restricted. Near 
Brownlee Dam, the canyon begins to widen and 
remains fairly consistent in width for the length of 
the reservoir. Views at Brownlee are still restricted 
to within the canyon, but the width allows for more 
panoramic views. 

Most of the land adjacent to the middle Snake 
subregion is undeveloped. There are some parcels 
of private property adjacent to the project, but most 
are located in the more agricultural southern end of 
the reservoir near Weiser. Use of public and private 
lands near the reservoir includes livestock grazing, 
recreation, and scattered rural residential. 
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Access to most of the Brownlee project is limited to 
the Snake River Road which is a 42-mile-long (68 
km), narrow, winding gravel road located on the 
western side of the reservoir. The road is used by 
recreationists and local residents, and offers a range 
of views of the reservoir that include panoramic 
views from high above the reservoir and close views 
from the shores. Most viewers at Brownlee would 
likely be recreationists. Due to the area’s sparse 
population and lack of major highways, the number 
of local residents and travelers viewing Brownlee 
from nearby roads is not large. 

Below the Complex, the Snake River flows through 
the HCNRA. Views in the canyon are very re- 
stricted, and are generally only of the immediate 
river, riverside environment, and adjacent steep, 
high slopes and cliffs. There is very limited road 
access to the canyon between Hells Canyon Dam 
and Rodgersburg, Oregon. Most viewers in the 
HCNRA see the canyon from private or commercial 
watercraft. 

2.7.7.3 Hells Canyon Complex 

The Complex consists of three dams and associated 
reservoirs- -Brownlee, Oxbow, and Hells Can- 
yon- -constructed, owned, and operated by Idaho 
Power Company (IPC). Although it is not part of 
the Federal system of hydroelectric projects, the 
Complex is indirectly linked to the operation of the 
14 Federal projects under study in the SOR. The 
effects of a new system operating strategy may be 
reflected in IPC operations that respond to addition- 
al Water Budget requests, flood control shifts, and 
storage requirements. For the purposes of this 
study, it is assumed, however, that the IPC projects 
will not be affected by changes in system operations 
considered under SOR. Thus, this section only 
briefly discusses the type and nature of recreational 
facilities and resources found in the Complex to 
provide a perspective on the diverse local and re- 
gional outdoor recreational opportunities available 
in the Middle Snake region. 

Brownlee Dam is the largest of the three hydroelec- 
tric projects and is the only storage project, with a 
capacity of 980,250 acre-feet. The dam and reser- 
voir extend about 60 miles, from River Mile 285 to 
the pool headwaters at Weiser, Idaho. The two 
remaining dams, Oxbow and Hells Canyon, are 
run-of-river projects with storage capacity of 5,420 
acre-feet and 98,820 acre-feet, respectively. IPC 
operates the dams within guidelines set in the Feder- 
al Energy RegulatoIy Commission (FERC) license 
for the Hells Canyon Project, No. 1971. 

Recreation Facilities. Recreation is one of the 
primary authorized project purposes, along with 
power generation, flood control, and navigation. 
IPC has developed an array of recreation sites to 
promote recreation opportunities in the Complex. 
IPC recreational sites in the Complex include Hells 
Canyon and Copperfield Parks located at the Hells 
Canyon pool, McCormick Park at the Oxbow pool, 
and Woodhead Park at the Brownlee pool. These 
parks are all fully equipped day-night use facilities, 
with RV electrical hookups, showers, and boat ramps 
available at all but Woodhead Park. Because 
Brownlee reservoir has increasingly been used as a 
primary regional recreation area in recent years, IPC 
requested FERC permission to expand, upgrade, 
and improve recreational facilities at its Woodhead 
Park facility on Brownlee reservoir. 

In addition to IPC’s private facilities, there are six 
recreational developments located on or near reser- 
voirs in the Complex that are managed by various 
Federal, state, and county park and land manage- 
ment agencies, including USFS, Bureau of Land 
Management (BLM), and Oregon State Parks. Over 
the years, IPC has contributed substantial funding to 
help improve and expand these publicly operated 
recreational areas. Some non-IPC facilities, such 
as Hewitt Park, Steck Park, and Farewell Bend State 
Park, are highly developed and offer the public 
complete day-night use opportunities and boat 
launching capability. For the most part, however, 
reservoir access is limited and several primitive, 
undeveloped park facilities occur throughout the 
Complex. 
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Recreational Activities. Recreation is an important 
use of the middle Snake River. There are many 
outstanding recreational opportunities, including 
boating, fishing, waterskiing, camping, picnicking, 
backpacking, hiking, sightseeing, hunting, and wild- 
life viewing. In recent years, recreational use, 
especially at Brownlee, has continued to increase 
because an extremely popular warm-water fishery 
for smallmouth bass, channel catfish, and panfish 
now exists in the reservoir. 

This increased recreational demand is reflected by 
comparing 1982 and 1991 estimated visitation statis- 
tics reported for IPC recreation sites in the Com- 
plex. Over that time, use increased almost 300 
percent, from 302,777 annual visitor days in 1982, to 
890,500 in 1991. Similarly, angler creel census data 
collected at Brownlee reservoir by Idaho Depart- 
ment of Fish and Game and Oregon Department of 
Fish and Wildlife reveal an exponential growth in 
angling activity over the last 20 years. In 1970, only 
64,068 angler-hours were spent fishing at Brownlee, 
compared to 2,942,553 angler-hours in 1989 
(BLM, 1991). 

2.7.7.4 Hells Canyon National Recreation Area 
(HCNRA) 

The HCNRA straddles the middle Snake River and 
includes 652,488 acres in the Hells Canyon Wilder- 
ness (194,132 acres) and the Snake River segment of 
the National Wild and Scenic River system. Hells 
Canyon is the deepest gorge in North America and 
is rated as one of America’s scenic wonders and 
natural heritages (CH2M Hill, 1984). The scenic 
river flows through the Hells Canyon Corridor, 
forming the boundary between Oregon and Washing- 
ton, and includes portions of the Nez Perce, Payette, 
and Wallowa-Whitman National Forests. HCNRA 
extends through three national forests, but is man- 
aged by the USFS Wallowa-Whitman National 
Forest, headquartered in Clarkston, Washington. 

This approximately 70 mile (113km) river stretch was 
preserved to maintain its unique and remarkable 
free flowing characteristics under the Hells Canyon 

National Recreation Area Act of 1975 and Wild and 
Scenic River Act of 1968. The HCNRA boundary 
originates at river mile 180, about 33 miles (53 km) 
upstream from Asotin, Washington (river mile 147) 
and stretches to Hells Canyon Dam at river mile 
247. The 31.5 mile (51 km) section of river between 
Hells Canyon Dam and Pittsburg landing (river mile 
214.5) is designated “Wild” under the Wild and 
Scenic Rivers Act. From Pittsburg landing to the 
Wallowa-Whitman National Forest, the 36-mile 
(58 km) section of the river is classified “Scenic”. 
Downstream of HCNRA to the upper end of the 
Lower Granite pool, the Snake River has also been 
studied by the NPS for inclusion in the National 
Wild and Scenic Rivers system because of the nu- 
merous recreational activities that occur along this 
33-mile (53 km) section. 

HCNRA is a nationally significant recreational 
resource that may be directly affected by changes in 
the operation of Federal projects. The extent to 
which changes in system operations may cause IPC 
operations to vary could indirectly impact the 
quality of flow dependant recreational activities 
occurring in HCNRA. Specifically, depending on 
the amount and timing of water volumes stored, 
released, and passed downstream through the Com- 
plex, HCNRA flows may become extremely variable 
during the important recreational season. HCNRA 
river managers have expressed concerns about the 
boating, navigation, and environmental hazards 
caused by radical fluctuations in flows, which appar- 
ently occurred with some regularity in May and 
June, 1991 (Seamans, 1991). Severe fluctuations in 
flows (6-24 kcfs) washed out rapids, stranded 
boaters, led to boating accidents, dewatered prime 
fish and wildlife habitat, caused excessive sandy 
beach erosion, and resulted in high nitrogen super- 
saturation levels occurring below Hells Canyon Dam. 
Flows falling below 8,000 cfs (227 cms) have 
stranded commercial tour boats in the Rush Creek 
stretch of HCNRA. 

. 

2.7.7.5 Recreation Facilities 

Due to the wild and scenic character of the river, 
most of the recreation sites found in HCNRA are 
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largely primitive, remote, or only semi-developed 
camping and boating beaches (Table 2-27). There 
are 88 such sites in HCNRA, of which only three, 
Pittsburg Landing, Kirby Creek Resort, and Kirk- 
wood Historic Ranch, are considered to be semi- 
developed public or private recreation sites. Most of 
the remote sites are small and provide multi-day 
boating recreationists with overnight camping and 
day-use access to HCNRA. They may accommo- 
date up to 30 people, generally have a beach and 
chemical toilet, and may contain water and a picnic 
table. In some cases, the semi-developed locations 
offer boat launching and landing ramps to accommo- 
date power boat users of HCNRA (Le. Pittsburg 
Landing, Hells Canyon Creek). The USFS monitors 
the use of these sites to ensure that crowding, noise, 
pollution, visibility, and other aesthetically unappeal- 
ing attributes are effectively controlled or eliminated 
where possible. 

There are only a handful of what are considered to 
be more developed recreation sites located within, 
and in one instance outside the HCNRA boundary 
(Thble 2-26). The most developed site is found 
downstream of the HCNRA at the Grand Ronde 
boat launch. It is considered an important site since 
it provides the only public launch usable by big 
power boats between the HCNRA boundary and 
Asotin, Washington, and it is the major take-out 
point for float boat traffic originating in HCNRA. 
The few remaining developed or semi-developed 
sites (Le., Pittsburg Landing, Dug Bar, and Hells 
Canyon Creek) provide the only passenger car access 
to HCNRA, but overnight camping facilities are 
limited. 

2.7.7.6 Recreation Activities 

HCNRA is nationally renowned for its unique and 
challenging whitewater float and power boat recre- 
ation opportunities. Float boat recreation occurs 
primarily in the form of private and commercial 
rafting and kayaking excursions through the many 
challenging rapids in HCNRA. Float trips usually 
originate at Hells Canyon Creek launch site (at the 

base of Hells Canyon Dam) and typically involve 
multi-day trips through Hells Canyon Gorge. A 
recent survey of HCNRA visitors found that 80 
percent of commercial floaters and 76 percent of 
private floaters spent 2 to 6 days on the river 
(Krumpe et. al., 1989). Float boaters also enter the 
“Scenic” river section from the lower Salmon River, 
originating at Graves CreekPine Bar or Hammer 
C r e e m t e  Bird on the main Salmon. 

Power boats are typically private or commercial jet 
boats (20-to 30-foot private and up to 50 feet 
commercial) which most frequently launch in the 
downstream sections of the gorge and make single or 
multi-day round-trips through HCNRA. Krumpe 
(1989) found that the majority of commercial power 
boat trips (85 percent) were one to two days, while 
40 percent of private jet boat spent 3 to 4 days on 
the river. Private jet boaters also launch and take- 
out in the most upstream section of HCNRA (Hells 
Canyon Creek). 

Many diverse activities are important to those 
visitors who access HCNRA via private and commer- 
cial float and jetboats. For example, the preferred 
activities for a typical private float visitor to 
HCNRA are, in order of priority: rafting, camping, 
viewing wildlife, photography, swimming, fishing, 
visiting historic or cultural sites, hiking, kayaking, 
and hunting ( h m p e  et. al., 1989). Similarly, the 
most important activities for commercial floaters 
were rafting, camping, viewing wildlife, visiting 
cultural sites, and photography. In contrast, private 
jet boaters view power boating, fishing, viewing 
wildlife, photography, and camping as the most 
important reasons for recreating in HCNRA. Com- 
mercial jet boat users value power boating, visiting 
cultural sites, viewing wildlife, and photography. 
These survey statistics indicate, that visitors who 
access the river on private jet boats place a greater 
emphasis on camping, fishing, and swimming activi- 
ties because this group spends a generally longer 
time recreating on the river. Moreover, float boat 
and commercial jet boat recreationists appear to be 
orientated more to camping and sightseeing activities. 
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Figure 2-23. Map of Snake River Hells Canyon Reach 
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Table 2-26. Recreation Facilities, Hells Canyon National Recreation Area 

1 SwallowPark COE I& Marina I 
2 Southway COE 

Snake River 
Access 

Greenbelt COE 
Launch Site 

3 Wells Gate Private 
Marina 

Park (960 
acreas) 

4 Hells Gate IDPR 

5 Chief Look- COE 
ing Glass Park 
& Marina 

6 Grande WDOG 
Ronde Boat 
Ramp 

Resort 
7 Copper Creek Private 

8 Lower HCNRA 
Pittsburg 
Landing 

9 Kirby Creek Private 
Resort 

10 Kirkwood HCNRA 
His toric 
Ranch 

Coast guard 
station, bike 
trail 

Bike path to 
Wells Park 

Greenbelt 
bike path 

rrails (foot, 
>ike, horse), 
irisitor center, 
horse control 

Showers 

Several build- 
ings for hous- 
ing guests 

Fuel tanks 
nearby 

Lodge for 
guests and 
owner's home 

Restored his- 
toric ranch, 
museum, 
interpretive 
program 
Ranger sta- 
tion (trailer) 
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Table 2-26. Recreation Facilities, Hells Canyon National Recreation Area - CONT 
- - 

N 
- 
200 
ft 

Hells Canyon HCNRA II I Creek Launch I Ranger sta- 
tion (trailer) 

Showers, 
trailer hook- 
UPS 

Hells Canyon 

acres) 

Cooperfield 
Park 

12 Park(10 IPCO 

l3 Ipco 

1-263.5 

Showers, 

UPS 

Trailer hook- 
UPS 

Y N  Y Y trailer hook- 

Y Y  Y Y 

0-258(e) Y 

- 
Y 1-284 

McCormick 

(7.3 acres) 
14 Park IPCO 

150 
ft 

N - al 

N 

- 
- 

Woodhead 

(68.1 acres) 
15 Park IPCO 1-287 2 Y Y Y 

2 Y Y Y 

Y ? Y Y 

Fish cleaning 
station 

Showers, 
trailer hook- 

Y Y  Y Y 

Y Y  Y Y ups, trailer 

dump station 

- 
35 I B:r I) 16 I Hewett Park 0 -293 (e) Y 

- 
Y 0-327 Ubl  - 

BLM 
Boise 

Steck Recre- 
18 ation Site 

(12 acres) 
1-328 33 

- 
38 

- 
Y 

- 

Y 
11 I Farewell Bend I 

0-333-5 73 94 19 StatePark ODOT 
(72 acres) 

FOOTNOTES 

6/ 
Swimming in undesignated area. Rocky shoreline. 
Gravel parking area has capacity for 40 RV’s. 

GUIDE TO ABBREVIATIONS II 
COE Corps of Engineers 
IDPR 
WDOG Washington Department of Game 
IPCo Idaho Power Company 
BLM 
ODOT Oregon Department of Bansportation 
IDFG 
N-No  Y-Yes 

Idaho Department of Parks and Recreation 

Bureau of Land Management and District name 

Idaho Department of Fish and Game 
# - of sites or linear feet of beach 
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Table 2-27. Hells Canyon National Recreation Area Visitation Summary, 1987-1 991 

Project: HELLS CANYON NATIONAL RECREATION AREA 
VISITOR DAYS (in 1,000's) 

U.S. Forest Service Recreation Sites 
1991 1990 1989 1988 1987 AVERAGE 

50.2 48.7 42.1 39.1 37.4 43.5 

The popularity of HCNRA and its unique combination 
of activities and resource attributes cannot be over- 
stated. Float and jet boat users state that they value 
most highly the scenery, the excitement, the natural 
splendor, the historic and cultural attractions, and 
escape from routine that a river trip in Hells Canyon 
provides (Krumpe et. a]., 1989). Moreover, the river 
offers excellent fishing opportunities for steelhead 
trout and world-class sturgeon. In recent years, 
hunting for upland game bird (chukar) and mule deer 
has increased in popularity especially during the 
unregulated fall season. 

2.7.7.7 Visitor Use 

Evidence that the demand for boating related recre- 
ation in HCNRA is increasing in popularity is reflected 
by the annual visitation statistics compiled by the 
USFS. llble 2-27 provides visitation data for private 
and commercial float and power boat use (in service 
days) during the regulated season (the fiist Friday 
before Memorial Day weekend through September 15) 
from 1987-1991. A distinct upward trend in visitation 
is evident, with visitation increasing 38.3 percent over 
the last five years. Because of this increasing demand 
and the potential for heightened user conflicts in 
HCNRA, USFS recently completed a Limits of Accept- 
able Change (LAC) planning process to address the 
desire and need for the USFS to change the Recreation 
Management Plan for the Snake River in HCNRA 
(Krumpe and McCoy, 1991). Several recommenda- 
tions to improve management of recreational use in 
HCNRA were proposed through this LAC process. 
USFS has recently implemented new regulations to 
manage recreation visitor use of HCNRA by amending 
the River Management Plan. 

2.7.8 Clearwater River (Dworshak Project and 
Clearwater River Downstream) 

2.7.8.1 Overview 

This subregion includes Dworshak Dam and lake, 
located on the North Fork of the Clearwater River, the 
North Fork of the Clearwater River below Dworshak 
Dam, and approximately 40 miles (64 km) of the Clear- 
water River from its confluence with the North Fork to 
Lower Granite Lake at Lewiston, Idaho. Dworshak 
Dam impounds a lake which extends 54 miles (87 km) 
up the North Fork of the Clearwater River. 

This region has a typical western interior climate. 
Summers are warm with little precipitation while 
winters are cold and wet with precipitation falling as 
rain or often snow. The subregion consists of the 
mixed coniferous forest surrounding the Dworshak 
pool and then transitions into the arid grasslands of 
the Columbia Plateau at Lewiston. The Clearwater 
River corridor below Dworshak Dam contains 
significant riparian vegetation adjacent to the river 
until it reaches the impoundment area of Lower 
Granite Lake just above Lewiston. 

The population density of this subregion is low with 
only one major population center, Lewiston, Idaho, 
and Clarkston, Washington, located at the western 
edge of the region. The combined population of * 

these two adjacent towns is approximately 40,000. 
The economic base for the region is primarily agri- 
culture, with wheat farming predominant on the 
western end and wood products production on the 
eastern end. 
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Figure 2-24. Dent Acres Recreation Area at Dworshak Lake 

Access to the Clearwater River is fair with a number 
of river access sites constructed adjacent to US. 
Highway 12, which follows along the river in this 
reach. Public access at Dworshak is fair, though 
limited to the vicinity of the dam, two upstream road 
crossings, and several road ends. All other access to 
public land at Dworshak is, for the most part, lim- 
ited to those visitors using a boat or other water 
craft. 2.7.8.2 Aesthetics 

able in the corridor. A number of visitor access sites 
have been developed at Dworshak and on the Lower 
Clearwater River. Recreation on Dworshak is 
primarily a summer activity while the Clearwater 
River is nationally known for excellent fall and 
winter steelhead fishing. 

The major recreation activities in the region are 
sightseeing, fishing, boating, camping, and hunting. 
With limited public land and water access in the 
subregion, except along the Dworshak/Clearwater 
River corridor, most visitors are attracted to the 
variety of public resources and the activities avail- 

Dworshak Reservoir winds through remote, forested 
foothills of the Bitterroot Range. The reservoir 
generally ranges from 0.5 to 1 mile wide. Views 
from the water and the shoreline are of the reservoir 
itself and the adjacent foothills. Views up and down 
the reservoir range from 1 to 5 miles (1.6 to 8 km). 
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-' DWORSHAK RESERVOIR 

Figure 2-25. Map of Dworshak Lake 
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Land uses on and adjacent to the reservoir in- 
clude forestry, log rafting, recreation, power 
generation, and fish and wildlife management. 
Forestry is the primary land use near Dworshak, 
and it occurs on both private and public land. 
Harvest activities are evident from several parts 
of the reservoir. The USFS, BLM, Idaho State 
Land Board, Burlington Northern Railroad, and 
the Potlatch Corporation are the major owners 
and managers of adjacent lands. 

There are no roads that follow Dworshak Reser- 
voir for any appreciable distance. Several local 
roads, most of which are gravel or dirt, provide 
access to Dworshak. Most go to specific places 
along the reservoir, usually developed recreation- 
al facilities. Viewing opportunities from shore 
are limited to those areas of the reservoir with 
roaded access and/or developed facilities. 

Recreationists are the primary viewers of Dwor- 
shak Reservoir. The majority of recreationists in 
the area travel specifically to Dworshak to recre- 
ate. Because Dworshak is approximately 4 miles 
from the area's only major highway (U.S. High- 
way 12) and not visible from it, travelers not 
specifically driving to Dworshak can not see the 
reservoir. 

The North Fork of the Clearwater River flows 
into and out of Dworshak Reservoir. From Dwor- 
shak Dam the river flows approximately 
1.5 miles (2.4 km) to the southwest where it joins 
the mainstem of the Clearwater River. The 
mainstem flows through very scenic sections of 
Clearwater Canyon and merges with the Snake 
River at Lewiston, Idaho. The winding river 
canyon and steep hillsides restrict views within 
the canyon. Generally only the river and adjacent 
hillsides can be seen from the river. The mains- 
tem Clearwater River between the confluence and 
Lewiston is visible from U.S. Highway 12. As a 
result, it is viewed by many more people than is 
Dworshak Reservoir. Viewers include local 

residents, recreationists, and travelers. Highway 
turnouts and recreational parking areas allow 
relatively easy access to the river. 

Land ownership along the river is mixed and 
includes ownership by the Nez Perce Indian %be, 
the Federal government (managed by the U.S. 
Forest Service), and private entities. Land uses 
along the river include forestry, recreation, fish 
and wildlife management, agriculture, industry, 
and residential development. The lands adjacent 
to the river are generally undeveloped until 
approximately 5 to 10 miles east of Lewiston. 

2.7.8.3 Recreation Sites and Facilities 

Numerous recreation sites and facilities have 
been developed along the lower Clearwater River 
corridor and on the public land surrounding 
Dworshak Reservoir. A number of different 
agencies and organizations have been instrumen- 
tal in the planning, construction, and mainte- 
nance of these recreation areas and sites. 
Table 2-28 provides information on specific 
recreation sites. 

At Dworshak, the Corps and State of Idaho man- 
age recreation facilities ranging from fully devel- 
oped vehicle access camping areas, picnic areas, 
and boat launching facilities to numerous primi- 
tive boat access mini-camps. The marina at Big 
Eddy was damaged by a storm in June 1992 and 
has not operated since. 

On the lower Clearwater River, recreation sites 
have been developed by the State of Idaho (Fish 
and Game and DOT), local counties, the NPS and 
the Corps. Most recreation sites along this sec- 
tion of the Clearwater River are not highly devel- 
oped and provide only toilet and trash facilities 
and river access. Approximately half of the 
19 recreation sites along the river have boat 
ramps. 
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Table 2-28. Dworshak Lake Recreation Sites and Facilities 

11 BigEddy I 1  
Bruces Eddy 

Canyon Creek. 

Dent Acres 

Dworshak Visitor 
Center 

Freeman Creek- 
Dworshak State 1 
Park 

Grandad Creek 

Powerhouse Road 
and N.E River 

Three Meadows 
Group Camp 

Viewpoint #2 

11 TOTAL 1 4  

2.7.8.4 Major Activities 

Recreation use in this subregion includes both 
overnight and day-use activities. On the lower 
Clearwater River, fishing is by far the major recre- 
ation activity. Over 80 percent of the visitation on 
this section of river occurs during steelhead season, 
which runs from October to April. Boating use 
during the steelhead season is high, but this activity 
is in conjunction with fishing use. During the 
summer season, uses on the Clearwater River 
include sightseeing, power boating, trout fishing, 

swimming, camping, and rafting. The Clearwater 
Recreation Survey (Krump, 1987) found that 
74 percent of the recreation users on the Clearwa- 
ter River were from Idaho and 37 percent of those 
were from the local area. 

Along the lower Clearwater River, summer use of 
the river for rafting, tubing (floating the river on an 
inner tube) and swimming is increasing. Traditional- 
ly summer is the season of lowest use on this section 
of the Clearwater, due to the high numbers of fall 
and winter steelhead anglers. A continued increase 
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in summer usage will bring additional impacts to the 
recreation sites along the river. 

solidated visitor use data available for the Cleama- 
ter River. 

For those visitors interested in history, human use in 
the corridor extends from the earliest Native Ameri- 
can settlement to pre-European contact with Nez 
Perm communities, to early Euro-American explo- 
rations, including the Lewis and Clark Expedition, to 
the gold mining boom of the late 19th century. At 
several sites, interpretation of the Nez Perce pres- 
ence along the river is provided by the NPS as part 
of that agency‘s Nez Perce Parkway. 

Located near the confluence of the North Fork of 
the Clearwater River and the main fork of the 
Clearwater are the Dworshak National Fish Hatch- 
ery and the Clearwater Fish Hatchery. The former 
is operated by the USFWS, the latter by Idaho 
Department of Fish and Game. Interpretive facili- 
ties at both hatcheries provide visitors with informa- 
tion on the purpose for the hatchery and how it 
operates. 

Recreation use at Dworshak Lake is more varied 
than on the Clearwater, and the significant recre- 
ation season occurs during the summer months. 
Sightseeing, boating, fishing, camping, and picnick- 
ing are the most popular recreation activities at 
Dworshak In the summer, water-contact activities, 
including swimming and water skiing, are very 
popular and become an important part of the 
recreation mix on the reservoir. In the fall months, 
sightseeing, fishing, and hunting are the recreation 
activities most common on fhe lake and the sur- 
rounding public land. Recreation surveys by the 
Corps in the mid-1980’s indicated that the majority 
of visitors to Dworshak were from within a 
100-mile radius of the lake. 

The lake has a regionally important fishery. Koka- 
nee are currently the most sought after game fish 
species and are known for their large size in Dwor- 
shak Lake relative to other lakes and reservoirs in 
Idaho. Other sports species include rainbow trout, 
bull trout and smallmouth bass. The bass population 
appears to be healthy and has increased over time. 

2.7.8.5 Visitor Use 

Table 2-29 shows visitor use at Dworshak Lake 
from 1987 through 1993. There is no current, con- 

Table 2-29. Dworshak Lake Visitation Summary, 1987-1991. 

CORPS OF ENGINEERS AND IDAHO STATE PARKS RECREATION SITES 
VISITOR-DAYS (in 1,000’s) 

MONTH 
1992 1991 1990 1987 AVG 1988 

5.8 
9.0 

15.6 
16.4 
24.6 
42.4 
52.5 
34.7 
16.1 
10.7 
6.2 
5.8 

239.8 

1989 
4.8 
7.7 

13.7 
14.7 
20.5 
39.9 
45.6 
46.8 
19.0 
10.3 
6.9 
7.1 

237.0 

1993 
3.0 
3.8 
7.8 
9.0 

19.4 
26.3 
40.2 
22.8 
7.9 
4.7 
3.4 
2.5 

4.5 
8.2 

18.7 
15.1 
27.6 
48.3 
42.7 
43.2 
19.8 
19.8 
6.7 
5.8 

4.9 
7.1 

13.3 
12.5 
21.6 
36.6 
43.4 
36.3 
14.0 
9.8 
5.3 
5.6 

3.5 
5.2 
9.1 
5.4 

20.8 
38.3 
30.1 
26.7 

7 
8.2 
3.9 
6.5 

Jan 
Feb 
Mar 
APr 
May 
Jun 
Jul 
Aug 
SeP 
Oct 
Nov 
Dec 

6.2 
8.8 

13.1 
12.8 
19.9 
29.4 
50.5 
46.5 
15.4 
8.2 
3.9 
6.5 

6.5 
7.3 

14.8 
14.4 
18.4 
31.5 
42.5 
33.4 
12.9 
6.7 
5.8 
4.7 

150.8 164.7 221.2 198.9 260.4 210.4 TOTAL 
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Figure 2-26. Lewiston Levee at Lower Granite Lake 

On Dworshak, the boat access mini-camps provide 
a unique recreation opportunity for lake visitors. At 
the Dworshak Viiitor Center, visitors find informa- 
tion on the recreation opportunities at the lake and 
the surrounding region, the history of the region, 
and details on construction and operation of Dwor- 
shak Dam. Viiitors may also tour the dam and 
powerhouse. 

2.7.9 Lower Snake River Subregion (Ice 
Harbor, Lower Monumental, Little 
Goose, and Lower Granite Projects) 

2.7.9.1 Overview 

This subregion includes the four Corps run-of-river 
projects on the lower Snake River between its 
confluences with the Clearwater and Columbia 
Rivers. The projects are Ice Harbor (Lake Sacaja- 
wea), Lower Monumental (Lake West), Little Goose 
(Lake Bryan), and Lower Granite (Lower Granite 
Lake) (Figure 2-27). This region includes approxi- 
mately 140 total river miles (225 km), including the 
Snake and part of the Palouse and Thcannon Rivers. 
The major portion of this river subregion is located 
in the narrow gorge formed by the Snake River and 
is characterized by basalt cliffs and steep talus 
slopes. The climate is characterized by relatively low 

precipitation, wide temperature variations, low 
humidity, high evaporation, and abundant sunshine. 
Trees are scarce, and the vegetative cover consists 
mainly of grasses, forbs, and low shrubs. 

Population density in the immediate area of the 
lower Snake River corridor is low. The major 
population centers in the region are located at the 
extreme west and east ends of the river corridor. 
The %-Cities area, with a combined population of 
120,000 in Richland, Kennewick, and Pasco, lies 
within a 25 mile driving distance of Lake Sacajawea 
on the Coluinbia River. At the opposite end are the 
two communities of Lewiston and Clarkston with a 
combined population of 40,000. These towns are 
typical to the region, having an agricultural socio- 
economic base generated largely by the surrounding 
wheatlands and forests. 

The steep, rugged character of the Snake River 
Canyon has limited both the recreational develop- 
ment and road access to the water. A large part of 
the river corridor is currently inaccessible by road. 
Because of the limited public land base in the re- 
gion, the majority of the recreational demand is 
water oriented, and comes from within a 100-mile 
radius of the river corridor. 
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The most popular recreation activities are day-use 
activities: swimming, picnicking, boating, fishing, and 
sightseeing. Camping and hunting account for a 
smaller percentage of the total recreational use 
primarily due to the lack of appropriate facilities 
and limited access. Recreational use is very seasonal 
with the high-use period during the summer months 
and lower use during the remaining three seasons. 

2.7.9.2 Aesthetics 

The lower Snake River passesthrough the Blue 
Mountains and Columbia basalt plain of Oregon and 
Washington. The landscape in the western, down- 
stream end of the subregion is characterized by low 
hills covered with steppe vegetation. Upstream in 
the central and eastern sections of the subregion, the 
river valley is deeper as the side walls of the canyons 
rise from between 200 to 2,000 feet above the reser- 
voirs. The steep, rugged buttes and canyon walls 
framing the reservoir are the dominant landscape 
features in the central and eastern sections of the 
subregion. Views within the river valley are con- 
tained by the steep hillsides that form the walls of 
the canyon. Due to the twisting nature of the river 
valley, views within the valley rarely extend beyond 2 
to 3 miles (3 to 5 km). Reservoir pool width general- 
ly varies &om 1 to 1.25 miles (1.6 to 2 km). 

Land uses near and adjacent to the project pools 
include agriculture, port facilities, recreation, and 
residential. Development near the reservoirs is 
fairly intensive at the eastern and western ends 
(Lewiston-Clarkston and the %-Cities,, respective- 
ly). Parks, marinas, and housing developments 
adjacent to the river create a suburbadurban charac- 
ter in places. By contrast, the remote interior por- 
tions of the subregion are less developed and rela- 
tively difficult to access. 

With two exceptions, the lower Snake projects are 
not visible for any great length from major roads or 

highways. Wawawai River Road (a county highway) 
and State 193 follow the north side of Lower Gran- 
ite, and U.S. 12 follows Lower Granite approximate- 
ly 7 miles (11 km) on the south side from Clarkston 
to Silcott. Near Pasco, U.S. 12 crosses the river 
again and offers views of the river near it's conflu- 
ence with the Columbia. The river is also crossed in 
six locations (including at all four dams) by state or 
county highways. 

Most viewers of the projects are recreationists using 
the projects; local residents, primarily of Lewiston- 
Clarkston and the Tri-Cities, and travelers on U.S. 
12 at either end of the lower Snake reach. 

2.7.9.3 Recreation Sites and Facilities 

The Corps manage both sides of the river from the 
%-Cities, Washington, to Lewiston, Idaho. Recre- 
ation facilities on the Snake River vary from full- 
service state parks to primitive boat launching areas. 
These areas are primarily water oriented and are 
developed where public roads come down to or cross 
the river. Developed facilities in this subregion 
include 28 boat ramps and 11 swimming beaches. 
Development on the shoreline is designed to be 
usable during the full range of the operating pool, 
normally five feet or less. A large number of the 
recreation sites are leased to state and local entities 
for operation and maintenance. Specific site in- 
formation is available in Bible 2-30. 

Due to the rural agricultural nature of land owner- 
ship in southeastern Washington, northeastern 
Oregon, and northern Idaho, the majority of the 
developed recreation facilities in this region are 
located on the Snake River corridor, on public land 
managed by the Corps. These facilities are an 
important economic as well as recreational resource 
to the region. The operation of the Snake River 
dams and lakes may have a very significant impact 
on this recreation resource. 
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Blyton Landing 1 
Chief Looking Glass Park 1 2 4 
Chief Timothy State Park 2 4 32 
Clearwater Park 

Table 2-30. Lower Snake River Recreation Facilities 

33 33 

Clearwater Ramp 
Greenbelt Ramp 
Hells Gate State Park 

1 2 
2 

1 6 60 1 93 64 
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Table 2-30. Lower Snake River Recreation Facilities - CONT 

2.7.9.4 Special Recreation 

Visitor centers are available at all the Corps dams on 
the Snake River. These centers generally, include 
information on power production, navigation, ar- 
chaeology, geology of the canyons, history of the 
river, recreation opportunities, and fish transporta- 
tion and passage facilities. There is a fish hatchery 
at Lyons Ferry operated by the State of Washington 
that has interpretive facilities. 

2.7.9.5 Major Activities 
The most popular forms of recreation in this river 
subregion are day-use related. Sightseeing, picnick- 
ing, boating, swimming, fishing, and camping is the 
ranking of preference. Demand for camping is low 
because of the lack of developed facilities, the 
limitations of the road network, and the attractive- 
ness of higher elevation camping during the warmer 
summer months. Very few of the existing camp- 
grounds are on a major highway, and they are used 

primarily by the local population living within 100 
miles. 
Because of the hot, dry summers, swimming is a very 
important seasonal activity. The swimming facilities 
available are all developed on the river banks and 
are very dependent on the lake elevation. At 
minimum operating pool, most of the swimming 
beaches are not usable and support facilities are long 
distances from the water. There are some excellent 
natural beaches in the mid-section of the river; 
however, very few support facilities have been 
provided at these areas. 
Day-use activities are primarily centered around 
the developed, landscaped, and irrigated recreation 
areas. Areas without irrigation are used more 
heavily in the early spring and fall, when the weather 
is milder. In this subregion, where there are few 
native shade trees, summer is too warm for much 
extended recreational use in undeveloped areas with 
little shade structure. 
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65.7 95.5 70.2 39.2 62.3 
82.7 89.4 82.4 37.8 69.7 

197.3 14.5 109.9 84.7 75.9 
125.8 130.1 118.7 99.9 108.3 
183.1 160.1 161.5 129.0 164.3 
304.0 211.6 273.0 187.1 171.9 
227.6 228.7 200.2 203.6 107.5 
236.5 294.1 224.0 167.5 173.7 
129.5 152.7 99.3 158.9 71.7 
149.5 149.5 99.5 132.1 76.5 
93.6 93.6 104.6 123.5 80.6 
71.4 71.4 70.4 59.3 46.8 

1866.7 16913 1613.7 1422.6 12093 

2.7.9.6 Visitor Use proximity to the LewistodClarkston population 

n b l e  2-31 shows visitor use to the lower Snake 
River projects from 1987 to 1993. Lower Granite 
Lake supports approximately 60 percent of the total 
use of the four projects combined, reflecting its 

center. Ice Harbor project receives the next highest 
use due to its proximity to the %-cities area. 
Lower Monumental and Little Goose projects are 
relatively inaccessible to major population centers 
and, consequently, support low levels of visitor use. 

40.3 
52.4 
89.2 

100.1 
98.1 

176.7 
190.3 
160.2 
125.7 
86.9 
82.2 
46.6 

1248.7 

Table 2-31. Lower Snake River Visitation Summary; 1987-1 993 

Jan 
Feb 
Mar 
APr 
May 
JUn 
Jui 
-J% 
SeP 
Oct 
Nov 
Dec 

Subtotal 

VISITORS (x 1,000) 
MONTH I 1993 I 1992 I 1991 I 1990 1 1989 I 1988 I 1987 1 AVG 

3.0 
3.7 
3.2 
9.6 

18.1 
20.2 
23.6 
23.1 
15.6 
9.6 
5.7 
5.1 

140.5 

LOWE 
Jan 
Feb 
Mar 
APr 
May 

Aug 
SeP 

Jun 
Jul 

Oct 
Nov 
Dec 

Subtotal 

3.0 
2.5 
3.2 
8.9 

14.7 
19.8 
23.2 
17.4 
16.6 
5.7 
3.6 
2.3 

120.9 

RGRANIl 
42.4 
68.5 

112.3 
116.7 
174.2 
195.5 
232.0 
251.6 
169.9 
1425 
103.0 
47.9 

16565 

5.7 
4.2 
5.1 

10.4 
15.4 
20.0 
21.9 
21.8 
16.0 
5.0 
3.4 
2.4 

131.3 

3.7 
6.7 
4.8 

11.6 
15.1 
22.1 
28.8 
343 
14.9 
9.0 
6.5 
3.8 

161.3 

7 3  
4 5  
4.8 

13.9 
15.8 
193 
18.5 
31.2 
16.6 
9.6 

12.2 
3.8 

157.5 

NUMEN 
3 3  
6.0 
3.3 
7.6 

13.8 

22.2 
17.8 
16.1 
7.6 
4.8 
3.9 

129.5 

23.1 

Jan 
Feb 
Mar 

May 
Jun 
Jul 

SeP 
Oct 
Nov 
Dec 

APr 

Aug 

3.8 4.6 
3.5 4.9 
9.1 22.7 

12.8 213 
34.6 30.7 
44.5 45.2 
35.8 44.4 

42 33.5 
26.2 27.1 
17.6 11.8 
15.4 7 
4.8 5 

AL&DAn 
3.8 
5 5  
3.8 
9.4 

14.4 
22.5 
19.4 
24.0 
16.9 
7.6 
4.8 
3.9 

136.0 
K&DAh 

3.2 
4.8 
8.5 

163 
18.9 
32.8 
35.9 
41.4 
17.2 
11.8 
7.0 
5.0 

1 I LAKE BRYAN 

U K E W  
6.1 
4.4 
8.2 
9.2 

20.9 
33.1 
37.0 
38.3 
15.6 
8.4 
6.4 
3.7 

ST 
4.6 
4.1 
7.6 

22.9 
25.8 
37.4 
47.9 
37.4 
26.3 
7.5 
6.7 
4.1 

3.1 
4.7 
2.6 

23.1 
30.0 
51.8 
83.0 
68.8 
22.0 
13.1 
15.8 
5.9 

59.4 
69.0 
97.7 

114.2 
152.9 
217.1 
198.6 
215.4 
129.7 
119.5 

' 97.3 
59.1 

1529.8 

4.3 
4.7 
4.0 

10.2 
15.3 
21.0 
22.5 
24.2 
16.1 
7.7 
5.9 
3.6 

139.6 

5.8 
5.5 
8.0 

21.0 
27.7 
38.3 
39.7 
44.8 
22.3 
12.8 
10.4 
5.9 

4.5 
4.6 
9.5 

18.1 
26.9 
40.4 
46.2 
43.7 
22.4 
11.9 
9.8 
4.9 - 
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Table 2-31. Lower Snake River Visitation Summary; 1987-1 993 - CONT 

I 
MONTH 

I 

Jan 
Feb 
Mar 
APr 
May 

Aug 
SeP 
Oct 
Nov 
Dec 

Subtotal 
Total 

Jun 
Jul ' 

1993 
EHARB( 

4.5 
5.7 

35.8 
25.8 
69.6 
62.9 

143.3 
96.9 
33.9 
24.5 
10.3 
11 

524.2 
25713 

VISITORS (x 1,000) 
1992 I 1991 I 1990 I 1989 I 1988 I 1987 I AVG 

I LOCK i 
3.7 

10.5 
27.8 
46.2 
59.3 

100.1 
116.7 
88.2 
29.6 
18.5 
8.8 
6.6 

516.0 
2770.4 

DAM/U 
4.3 
4.9 

39.5 
25.9 
57.5 

101.5 
79.3 

102.3 
53.7 
18.5 
8.8 
6.6 

502.8 

E SACA 
5.2 
3.9 

223 
33.3 
51.8 
79.4 

106.3 
87.1 
26.9 
18.1 
8.5 
3.6 

446.4 
23723 

WEA 
7.5 
5.2 

17.1 
36.1 
48.8 
73.3 

102.1 
98.4 
34.9 
19.1 
5.9 
5.9 

454.3 
22405 

6.3 
17.1 
12.3 
39.7 
49.0 
91.2 
84.0 
82.6 
33.3 
27.2 
9.0 
6.9 

458.6 
2153.0 

4.8 
6.0 

16.5 
29.9 
71.7 
78.2 

104.2 
101.8 
33.5 
13.7 
6.7 
5.9 

472.9 
21213 

7.3 
10.7 
34.3 
47.4 
81.5 

117.3 
147.2 
131.5 
49.2 
27.9 
11.6 
9.3 

675.0 
2587.4 
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Figure 2-28. LePage Park at the mouth of the John Day River 

2.7.10 Lower Columbia River Subregion 
(McNary, The Dalles, John Day, and 
Bonneville Projects, and Columbia River 
below Bonneville Dam) 

2.7.10.1 Overview 

This subregion encompasses the four Corps run- 
of-river reservoir projects on the lower Columbia 
River, including McNary (Lake Wallula), John Day 
(Lake Umatilla), The DaUes (Lake Celilo), and 
Bonneville (Lake Bonneville) Projects. Also included 
in this region is the Columbia River below Bonne- 
ville Dam (Figure 2-29). A large percentage of the 
water surface area in the region available for recre- 
ational use is contained in the impoundments behind 
the four Columbia River dams. 

The scenic and recreational amenities of the lower 
Columbia River have gained national and interna- 
tional renown. In recognition of those amenities, 
Congress created the Columbia River Gorge Nation- 
al Scenic Area (CRGNSA) in 1986. 

Interstate 84 in Oregon and Washington State 14 
parallel the river providing direct access to its ame- 
nities. National and international travelers, residents 
from the metropolitan Portland and %-Cities, and 
residents of Hood River, The Dalles and other local 
communities create a significant demand for water- 
related recreation along Lakes Wallula, Umatilla, 
Celilo, and Bonneville. Those highways constrain 
development of additional facilities to meet future 
public demand. 

The most popular form of recreation in the region is 
scenic driving. The highways provide access to 
majestic vistas of natural features such as forests, 
mountains, cliffs, rivers and streams, and waterfalls. 
Many visitors are attracted to impressive constructed 
features such as Bonneville and The Dalles Dams, 
fish hatcheries, and fish ladders, which are also 
popular visitor attractions. The region is also rich in 
history and prehistory. Features such as Native 
American petroglyphs, the route of the Lewis and 
Clark Expedition and the Oregon Bail, and historic 
navigation locks can be viewed and interpreted. 
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Figure 2-29. Map of Lower Columbia River 
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The region is also popular for its water-related 
recreation opportunities. The Columbia River and 
adjacent streams and lakes have long been popular 
for fishing, swimming, and boating. In the few years 
since windsurfing was introduced to the Columbia 
River gorge, it has grown dramatically in importance 
as a recreation activity and as a source of economic 
growth. 

2.7.1 0.2 Aesthetics 

The eastern section of the lower Columbia River 
subregion starts at the confluence of the Snake 
River and continues west to approximately Hood 
River, Oregon. The eastern section passes through 
the arid Columbia basalt plain and is characterized 
by cliffs and rock outcroppings that line the gorge 
interspersed with arid vegetation such as grasses and 
sage brush. The gorge in the eastern section is 
sufficiently deep that views from the reservoirs and 
adjacent highways are generally confined to the 
gorge. The reservoirs in the eastern section are 
generally from 1 to 2 miles wide, although parts of 
Lake Umatilla are as wide as 5 miles. 

The western section of the lower Columbia subre- 
gion starts at approximately Hood River, Oregon, 
and continues west through the South Cascades and 
the CRGNSA to the northeastern edge of the 
Wdlamette Valley, and to the Pacific Ocean. The 
Columbia Gorge section of the subregion is charac- 
terized by high, steep, sidewalls, relatively narrow 
reservoir pool widths (1 to 3 miles) and lush, tree- 
covered slopes. views are generally contained 
within the gorge by the adjacent topography. West 
of the foothills of the South Cascades, the Columbia 
River Valley becomes broader and much more open. 
The free flowing Columbia flows through the wide 
valley as it continues to the ocean. 

There are a number of different land uses adjacent 
to the four reservoirs in this subregion that influence 
their aesthetic character. Although most of the 
shoreline is undeveloped and natural in appearance, 
there are adjacent uses such as agricultural, urban, 
recreational, residential, and wildlife habitat, that 
influence visual quality and access. A number of 
communities are located adjacent to the river between 

stretches of undeveloped lands. Among the larger 
communities are Pasco, Kennewick, The Dalles, 
Hood River, Portland, and Vancouver. 

Visual and physical access to the reservoirs is plentiful 
from adjacent highways, towns and recreational sites. 
Highways are adjacent to most of the reservoirs and 
the free flowing lower section of the river. Viewers 
include travelers on the interstates and local roads 
that are adjacent to or cross the river, local resi- 
dents, tourists, and recreational users. Due to their 
proximity to major population centers, reknown of the 
CRGNSA, abundant recreational facilities, and 
visual access from travel routes, projects on the lower 
Columbia subregion are viewed by more people than 
dams in any of the other subregions. 

2.7.1 0.3 Recreation Sites and Facilities 

To support the high levels of recreational use that 
occur in the region, an extensive system of parks and 
recreation sites has been developed. From river 
mile 125 below Bonneville Dam to river mile 350 at 
the upper end of Lake Wallula, approximately 75 
water-related recreation sites or areas have been 
identified that may be impacted by operation of the 
Columbia system dams. These sites range from 
highly developed and intensively used parks with 
facilities to support a variety of recreational activi- 
ties, to minimally improved fishing access sites and 
windsurfing beaches. These sites are listed in 
Table 2-32. 

Recreation sites below Bonneville Dam down to the 
lower end of the Columbia River Gorge are included 
in the inventoIy because they may be directly im- 
pacted by project operations. Below the mouth of 
the Sandy River, the Columbia River widens and 
operational impacts on recreation are less signifi- 
cant. There are many other upland recreation sites 
within the study area, but they have been excluded 
from further analysis in this EIS because it is as- 
sumed that sites without a direct relationship to the 
river will not be impacted by project operations. 

2.7.10.4 Managing Authorities 

Corps of Engineers. The Corps is the Federal 
agency primarily responsible for providing recreation 
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facilities on lakes Bonneville, Celilo, Umatilla, and 
Wallula. Visitor facilities, including visitor centers, 
viewpoints, and fishing access sites are located at all 
four of the dams. The Corps also cooperates with 
Oregon and Washington state park departments and 
a variety of other local entities such as counties, 
cities and port districts, to build and manage a 
system of water-related recreation facilities, includ- 
ing boat ramps, swimming beaches, marinas, camp- 
grounds, picnic areas, and interpretive sites 

U.S. Forest Service. USFS is the major land man- 
agement agency in the Columbia Gorge; Mount 
Hood and Gifford Pinchot National Forests encom- 
pass the gorge on the Oregon and Washington sides, 
respectively. The USFS administers 15 recreation 
sites within the Columbia Gorge National Scenic 
Area. Most of the USFS recreation areas are lo- 
cated at upland sites and are related to forest recre- 
ation, including campgrounds, picnic areas, trails and 
trailheads, viewpoints, and historic and prehistoric 
sites. 

2.7.1 0.5 Special Recreation, Preservation and 
Natural Resource Areas 

Much of the land along the mid-Columbia River 
adjacent to Lakes Bonneville, Celilo, Umatilla, and 
Wallula are dedicated natural resource preservation 
and management areas. These lands are managed 
by Federal and state agencies for natural resource 
values. In addition to supporting some of the devel- 
oped recreation sites described above, these lands 
are also available for dispersed and low-density 
recreation activities consistent with other resource 
management objectives. 

Columbia River Gorge National Scenic Area. In 
1986, Congress created the CRGNSA. It covers 
253,500 acres (102,600 hectares) along both sides of 
the Columbia River, encompassing Lake Bonneville 
and Lake Celilo up to the mouth of the Deschutes 
River. The CRGNSA has two primary purposes: 1) 
to protect and enhance the scenic, cultural, recre- 
ational, and natural resources of the Gorge, and 2) 
to protect and support the economy of the Gorge by 
encouraging growth to occur in existing urban areas. 

The Scenic Area Act creates a partnership among 
the six counties within the Columbia River Gorge 
(Clark, Skamania, and Klickitat in Washington and 
Multnomah, Hood River, and Wasco in Oregon), a 
bi-state Commission, and the USFS. Each partner 
has important but different responsibilities in the 
Scenic Area. Together these agencies provide the 
overall coordination and management to achieve the 
purposes of the Act. 

CRGNSA is divided into three types of management 
areas: Urban, General Management, and Special 
Management Areas. The thirteen communities in 
Oregon and Washington within the Scenic Area are 
designated as Urban Areas and are exempt from 
most aspects of the legislation. The Scenic Area Act 
allows for a variety of land uses and activities in the 
General Management Areas while the Special 
Management Areas are generally the most environ- 
mentally sensitive or scenic, and activities are more 
restricted. All Federal lands administered by the 
Corps within the CRGNSA are within the General 
and Urban Area zones. 

The Management Plan for Special Management 
Areas within the CRGNSA identify the following 
goal pertaining to recreation: 

“Ensure that all recreation development protects the 
scenic, cultural, and natural resources”. 

The plan presents recreation policies and guidelines 
for implementing this goal. These guidelines need 
to be factored into the formulation of policy and 
management plans for Bonneville and The Dalles 
Lands. 

Wildlife Refuges. This category includes both 
federally and state managed areas which have been 
set aside to manage, conserve, preserve, and en- 
hance fish and wildlife resources. These areas are 
generally located along the Columbia River and are 
especially important in the management of migratory 
waterfowl. These areas generally have some facili- 
ties such as access, parking, trails, and boat ramps 
that support generally dispersed public use consis- 
tent with fish and wildlife objectives. Most of the 
numerous state and Federal fish hatcheries along the 
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river also allow public access and provide facilities to 
promote and interpret their missions. 

Umatilla National Wildlife Refuge, located along 
both sides of Lake Umatilla near its upper end, is 
administered by the USFWS. The refuge is man- 
aged for public use; there are several developed 
public access points with parking, restrooms, trails, 
interpretive displays, small boat ramps, and water- 
fowl blinds. The refuge is very popular for waterfowl 
hunting. Other activities include, fishing, boating, 
hiking, and wildlife viewing. 

State Wildlife Areas and Habitat Management 
Areas, managed by the ODFW along the mid-Co- 
lumbia River include Irrigon, Willow Creek, and 
McNary Management Areas. WDW management 
areas include Klickitat and Shillapoo. Many of these 
lands are licensed from the Corps, which also man- 
ages specially designated lands along all three lakes 
for fish and wildlife purposes. 

Lands along the Oregon side of the Columbia River 
and north of the railroad tracks from Celilo to 
Boardman fall within the state’s Columbia River 
Refuge. Washington has a corollary refuge extend- 
ing from Wishram to the Klickitat County line. 
Hunting on these lands is controlled primarily to 
protect nesting waterfowl. Pierce Island is owned 
and managed as a natural area by the Nature Con- 
servancy. 

Wild and Scenic Rivers. The purpose of Federal and 
Oregon and Washington state wild and scenic rivers 
programs is to maintain rivers in a free flowing state, 
maintain and protect and enhance existing scenic1 
recreation values, and to make these values accessi- 
ble to the public. The CRGNSA Act designated a 
portion of the Klickitat River as a Recreation River, 
and a portion of the White Salmon River as a Scenic 
River. Other portions of these two rivers are under 
study as candidates for wild and scenic river designa- 
tion. The Klickitat River and the Wind River are 
potential Washington State Wild, Scenic, or Recre- 
ation Rivers. The Oregon Scenic Waterways Act, 
passed by Congress in 1989, designated segments of 
the Sandy, Deschutes and John Day Rivers as Feder- 
al Wild and Scenic rivers. 

BLM Special Management Areas. Lands under this 
category include Areas of Critical Environmental 
Concern (ACEC), Research Natural Areas (RNA), 
and Outstanding Natural Areas (ONA) inventoried 
by the BLM. A C E 0  are areas where special man- 
agement attention is required to protect and prevent 
irreparable damage to important historic, cultural, or 
scenic values, natural resources and systems, or to 
protect life and provide safety from natural hazards. 
RNAs contain plant communities and other natural 
features that are preserved for scientific and educa- 
tional purposes. ONAs have unusual natural charac- 
teristics and management of recreational activities is 
necessary to reserve those characteristics. Special 
Management Areas along the mid-Columbia River 
include the Horn Butte Curlew Area, Governor. 
Tom McCall Preserve at Rowena (managed by the 
Nature Conservancy), Botanical and Scenic Areas 
within the Columbia River Gorge, the Deschutes 
and John Day River Canyons, and the Yakima and 
Columbia River Islands (Lake Wallula). 

National Trails. The National Trails System Act of 
1968 established a system of national, recreational, 
scenic, and historic trails. The Pacific Crest National 
Scenic Trail, which transverses the United States 
from Mexico to Canada passes through both Nation- 
al Forests in the study region and crosses over the 
Columbia River via Bridge of the Gods at Cascade 
Locks. The Lewis and Clark National Historic nail 
parallels the Columbia River through the study 
region. 

2.7.10.6 Major Activities and Use Areas 

Driving for Pleasure and Sightseeing. The most 
popular form of recreation in the region is scenic 
driving. Interstate Highway 84 and the old Columbia 
River Scenic Highway in Oregon, and Washington 
State 14 provide access to majestic vistas of natural 
features such as forests, mountains, cliffs, rivers and 
streams, and waterfalls. The study region has innu- 
merable parks, rest areas, and viewpoints available to 
view these scenic amenities. Multnomah Falls is the 
most popular visitor attraction in Oregon. 
Many visitors are attracted to impressive features 
such as Bonneville, The Dalles, John Day, and 
McNary dams. Each of these project areas have 
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visitor centers, fish hatcheries, fish ladders, and 
other facilities designed to interpret project opera- 
tions and purposes for visitors. An annual average 
of 32.6 percent of all visitors to Corps recreation 
sites on the mid-Columbia River participate in 
sightseeing (Corps NRMS data, 1987-1993). 
Many historic and prehistoric features are located 
along the shoreline of the Columbia River, including 
the Lewis and Clark ’Rail, evidence of the Oregon 
Bail and early pioneer settlement, and historic 
engineering features such as navigation locks and the 
Columbia River Highway. Petroglyphs and other 
artifacts provide evidence of the prehistoric impor- 
tance of the region. Some of these cultural re- 
sources are inundated by the Columbia River lakes. 
Opportunities to view these features actually in- 
crease during low water periods. However, as access 
to these cultural resource sites improves, so do 
opportunities for illegal vandalism and artifact 
collection. 
Fishing. Fishing is the second most popular recre- 
ational activity on the lower Columbia River lakes, 
contributing an annual average of 21.4 percent of 
visitor use to Corps recreation sites (Corps NRMS 
data, 1987-1993). In addition to occurring at the 
developed recreation sites described above, fishing 
takes place at numerous dispersed locations through- 
out the study region. The Columbia River recre- 
ational fishery for anadromous species, sturgeon, 
and more recently, walleye is of particular impor- 
tance to management of Bonneville, The Dalles, and 
John Day projects. Where opportunities are unique 
or abundant, fishing has high seasonal impacts on 
local economies. 
The mouths of Columbia River tributary streams, 
including the Deschutes, John Day, White Salmon, 
Little White Salmon, Wind and Klickitat Rivers, and 
Bnner Creek are particularly important recreational 
fishing sites. A number of the recreation facilities 
identified in a b l e  2-32 are located adjacent to 
these rivets and were provided largely to promote 
fishing access. The tailrace areas below Bonneville, 
The Dalles, John Day and McNary dams are impor- 
tant recreational fishery sites. Facilities have been 
provided by the Corps at each of these project areas 
to provide fishing access. 

Along the entire length of the four projects are 
numerous small lakes separated from the main stem 
of the river by the railroad and highway embank- 
ments. Some of these are natural lakes and sloughs, 
others were formed by seepage between the railroad 
and highway embankments and the main stem of the 
river. These seep lakes fluctuate with the level of 
the Columbia River. Recreational fisheries, particu- 
larly warm water species such as bass, have devel- 
oped in these lakes and provide important fishing 
opportunities, especially for local residents. At some 
of these lakes, including Horse Thief Lake, Drano 
Lake, Bylor Lake, Rock Creek Park and McNary 
Wildlife Park, facilities have been provided to pro- 
mote fishing access. In addition, boat access is 
available from some of the lakes to the main stem of 
the river, particularly those formed at the mouths of 
small tributary streams. These lakes provide emer- 
gency “harbors of refuge” from high wind conditions 
that frequently occur along the Columbia River. 
The majority of these lakes remain undeveloped, 
however. 
Windsurfing. The reason for the growth of windsurf- 
ing in the gorge is simple, the water and wind condi- 
tions are considered ideal for the sport. This activity 
yearly draws hundreds of thousands of participants. 
Tens of thousands of spectators have witnessed 
professional racing events. In 1990, the economic 
impact of windsurfing recreation to the area was 
estimated at 16.5 million dollars a year (Povey, 1990). 
Due to climatic and geologic conditions, the wind is 
nearly always blowing somewhere in the gorge. In 
addition, the wind blows consistently in the 20 to 35 
miles per hour (40 to 60 kph) range which is the best 
speed for windsurfing. Also, the wind generally 
blows from west to east, the opposite direction of 
the river current. Therefore, windsurfers do not 
have to struggle to return to beaches from where 
they started. 
Experienced windsurfers indicate that higher flows 
in the river provide better, more exciting wave 
conditions. They prefer using the mainstem of the 
Columbia River while beginners and novices make 
use of sheltered embayments and coves. The in- 
creasing number of windsurfers on the water has 
resulted in one potential safety problem; conflicts 
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between windsurfers and commercial tugboatbarge 
traffic on the river. 

Also, there are relatively few sites along the river that 
have the necessary land-base for windsurfers and 
spectators and there are few access points. In Ore- 
gon, popular windsurfing sites include Cascade Locks 
Park, Viento State Park, “The Hook” at Hood River, 
Hood River Marina Park, Koberg Beach State Park, 
Mayer State Park, Mosier, The Dalles Riverfront 
Park, Celilo Park, and Biggs Junction. In Washington, 
popular windsurfing sites include Stevenson, Home 
Valley Park, “Swell City,” Spring Creek Fish Hatch- 
ery, Bingen, Doug’s Beach, Horsethief Lake State 
Park, Avery, and Maryhill State Park. 

Boating. The Oregon side of the river has more 
facilities to support boating use than does Washing- 
ton. The majority of boating use occurs in the 
counties in the study region with larger urban popu- 
lations. The huge boating numbers for Multnomah 
County reflect the population of the metropolitan 
Portland area. However, most of the Multnomah 
County boating use occurs below the mouth of the 
Sandy River and outside of the study region. Hood 
River, Wasco, and Umatilla Counties also have 
relatively high boating use, reflecting the populations 
of the cities of Hood River, The Dalles, and Umatilla, 
respectively. 

There are approximately 60 individual boat ramps 
along the Columbia River and associated lakes 
within the subregion. These facilities range from 
paved, multiple lane ramps with courtesy docks and 
other support facilities, to minimally improved gravel 
launch sites. There are also approximately 75 parks 
and marinas within the subregion with temporary, 
seasonal, or year-round boat moorage facilities. 
Most of the communities along the Columbia River 
have at least one municipal boat marina to support 
recreational boating. Boating, along with fishing, 
has high seasonal impacts on local economies. 

The majority of boating use within the study region, 
(61 percent) is associated with fishing. Waterskiing 
is the second most popular activity, (27 percent); 
high winds tend to constrain this activity. Other 

boating activities, including sailing and cruising, 0 

make up the balance of boating use. Most boating 
use on all four lakes is highly localized; boaters 
launch from marinas and boat ramps in the vicinity 
of where they would like to fish or ski and within 
that particular area. However, a small amount of 
upriver and downriver cruising between lakes does 
occur. Recreational craft can pass through naviga- 
tion locks in the dams free of charge. In 1989,634 
recreational craft locked through Bonneville Dam. 

Swimming. Approximately 8 percent of visitors to 
recreational areas at the four lower Columbia River 
projects participate in swimming. Compared with 
other activities, swimming has the potential to be 
more seriously impacted by project operations than 
other water-related activities due to the constraints 
of developed swimming beaches. 

Almost all swimming in the Columbia River occurs 
during the summer months of June, July and August 
when water and air temperatures warm. There are 
approximately 25 developed swimming beaches at 
parks along the Columbia River within this subre- 
gion. A certain percentage of swimming also occurs 
at dispersed or unimproved beaches. 

2.7.10.7 Visitor Use 

Table 2-33 summarizes estimated visitation to the 
four Corps projects for the years 1987 through 1993. 
The source for the majority of those data is the 
Corps’ Natural Resource Management System 
(NRMS). Under NRMS, visitation estimates are 
collected and stored for all developed recreation 
sites on Federal lands administered by the Corps. 
Where it is available, visitation data for non-Corps 
sites are included into the totals. 

No visitation data are currently available for the 
dispersed, non-site specific recreational use that 
occurs at all of the lakes. For this reason, visitation 
statistics may underestimate the total use at these 
projects. The visitor statistics can be used, however, 
to identify general trends and relationships that 
occur at the four lakes. 
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As shown, the four projects combined received an 
average of approximately 5.56 million visitors annu- 
ally over the period from 1987 to 1991. Bonneville 
Dam and Lake Bonneville were the most heavily 
used of the three. That use reflects the close prox- 
imity of Bonneville Dam to the large urban popula- 
tion of the PortlandNancower metropolitan area 
and the popularity of the Bonneville Dam visitor 
facilities; 47 percent of the average annual visitation 
to Lake Bonneville is for sightseeing. Likewise, the 
moderately large urban population of the Tri-Cities 
area (Richland, Kennewick, and Pasco) directly 
affects visitation to Lake Wallula. Lake Umatilla 
and Lake Celilo are less heavily used. However, 
visitation to both of those projects has increased 
steadily and dramatically from 1987 through 1993. 
The increase in use probably reflects a number of 
factors, including the increasing population of the 
region, increasing interest and demand for windsurf- 
ing in the Columbia River Gorge, and designation of 
the gorge as a National Scenic Area. 

2.7.10.8 Regional Facility Needs 

The Statewide Comprehensive Outdoor Recreation 
Plans (SCORP) for Oregon and Washington reveal a 
need for additional recreation resources and facili- 
ties within the lower Columbia region. For example, 
the Draft Background Document for the Oregon 
State Parks, Columbia-Gorge District (1991, Oregon 
State Parks and Recreation Division, Master Plan- 
ning Unit) states: 

“The projected future demand for recreational 
facilities in the gorge is virtually limitless as the 
population grows and interest in outdoor recreation 
increases. All of the sources of recreation statistics 
for the gorge predict a very high percentage of 
recreational needs growth for the area. Unfortu- 
nately, resources are limited and can only support a 
finite level of recreation and associated facilities. As 
a result, supplying the needed amount of facilities to 
satisfy a particular demand is often difficult, if not 
impossible”. 

0 

South of the Columbia River in Oregon all types of 
boating facilities are needed, including access, 

ramps, transient tie-up facilities, and sewage dump 
stations for larger boats. Demand currently exists 
for additional campsites, designated trail facilities 
for walking, hiking, biking, and horseback riding, 
and for parks of all types. This demand is expected 
to continue through the year 2000. 

North of the Columbia River in Washington the 
region lacks sufficient boat ramps and moorage slips, 
picnic sites, swimming beaches, camping areas, RV 
areas, and hiking trails. In addition, hunting and 
fishing access as well as increased opportunities for 
snow activities are needed. These conditions are 
projected to persist through the year 2000. 

As noted above, windsurfing is one of the fastest 
growing sports in the region. Although the river and 
wind conditions in the Columbia River Gorge are 
ideal for windsurfing, only a few sites have the 
necessary land-based facilities for windsurfers and 
spectators. The Columbia Gorge Windsurfing Study, 
(Oregon State Par&, 1986) reported that there was 
only one public park in the gorge that provides 
adequate parking, restrooms, picnicking facilities, 
and areas for rigging, launching and landing the 
boards; and that park was often filled beyond its 
capacity during racing events. Some additional new 
facilities have been developed specifically to meet 
windsurfing needs. However, demand for those 
facilities continues to exceed supply. 

Access and development of additional recreational 
facilities in the gorge is constrained by a number of 
factors. The naturally steep and rugged topography 
in the Columbia River Gorge limits the land base 
suitable for intensive use recreation sites. The 
highway and railroad rights-of-way on both sides 
of the river take up much of the developable land 
area or closely follow the shoreline. In many areas, 
those rights-of-way also prevent safe pedestrian 
and vehicle access to the river. In addition, there 
are many other conflicting uses and purposes to be 
considered. For example, planned expansion of Mary- 
hill State Park in 1988 to provide facilities for wind- 
surfing was stopped due to archeological concerns. 
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Table 2-32. Lower Columbia River Recreation Sites and Facilities 

11 **PROJECT: MCNARY DAM/ LAKE WALLULA 
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Table 2-32. Lower Columbia River Recreation Facilities - CONT 
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1993 

Table 2-32. Lower Columbia River Recreation Facilities - CONT 

1992 1991 1990 1989 1988 1987 AVG 

lame z--;J;J. Lower GoiurnDia niver visirarion summary, iyw- i  Y Y ~  

McNARY LOCK & DAM / LAKE WALLULA 

Corps of Engineers Recreation Sited/ 

81.1 
106.0 
212.6 
278.8 
436.5 
495.7 
505.8 
430.0 
350.9 
167.5 
117.0 
94.3 

Jan 
Feb 
Mar 
APr 
May 

A% 
SeP 

Jun 
Jul 

Oct 
Nov 
DK 

89.5 
123.9 
160.5 
206.3 
265.2 
387.1 
467.7 
349.8 
300.9 
147.0 
141.9 
107.7 

112.9 
91.6 

255.1 
246.2 
228.0 
316.5 
407.4 
588.3 
208.6 
142.1 
112.2 
70.1 

100.4 
803 

258.4 
345.0 
322.4 
411.5 
560.6 
393.0 
290.5 
139.0 
102.7 
93.4 

92.4 
123.1 
171.4 
302.4 
330.4 
377.5 
485.4 
440.3 
250.4 
1913 
96.8 
94.8 

95.3 
105.0 
211.6 
275.7 
316.5 
397.7 
485.4 
440.3 
280.3 
157.4 
114.1 
92.1 

Project Total I n/a I n/a I 2747.5 I 2779.0 I 3097.2 I 2956.2 I 3276.2 I 2971.2 
JOHN DAY LOCK & DAM / LAKE UMATILLA 

Corps of Engineers Recreation Sitesl/ Corps of Engine :rs Recre tion Sitesl/ 

98.6 
72.7 

197.6 
200.6 
270.4 
296.9 
312.4 

Jan 
Feb 
Mar 
APr 
May 
Jun 
Jul 

Jan 
Feb 
Mar 
APr 
May 
Jun 
Jul 

74.5 
100.7 
133.5 
230.9 
133.5 
246.2 
364.2 

74.5 
100.7 
133.5 
230.9 
133.5 
246.2 
364.2 

103.3 
93.8 

123.0 
176.8 
227.9 
270.6 
310.3 

56.9 
80.2 

126.5 
164.0 
198.4 
264.0 
315.8 

147.2 
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1993 

lame z-3. Lower boiurnoia niver VisiIaiion summary, i y w - i t w  - GUN I. 

1992 1991 1990 1989 1988 1987 AVG 

Aug 342.9 322.9 363.1 414.2 379.3 333.1 
SeP 279.3 263.9 306.4 366.4 317.0 292.5 
Oct 223.1 192.4 253.0 253.0 229.0 197.8 
Nov 102.4 113.8 122.2 122.2 107.2 128.3- 
Dec 76.6 91.0 79.3 79.3 77.7 100.3 

Corps Subtotal 2518.3 2650.9 2407.5 2540.8 2559.4 2257.8 

239.1 342.1 
174.1 285.7 
156.7 215.0 
94.5 112.9 
61.8 80.9 

1596.5 2361.6 

n/a 
Project Total 

THE DALLES LOCK & DAM / LAKE CELILO 

n/a 138.0 nla nla nla nla 138.0 

2499.6 

Jan 
Feb 
Mar 
APr 
May 
Jun 
Jul 

SeP 
Oct 
Nov 
Dec 

Corps Subtotal 

Corns of Engineers Recreation Site: 

1187.2 1360.8 2653.9 2500.7 2571.6 1067.1 8033 1734.9 

125.9 
154.9 
160.1 
149.0 
140.1 
146.2 

40.6 

Subtotal 

Project Total 

35.4 
51.5 
86.0 

106.0 
171.7 
172.6 
214.3 
178.3 
157.7 
102.4 
51.2 
33.7 

224.1 253.9 266.2 302.1 238.0 267.1 

1411.3 1614.7 2920.1 2802.8 2809.6 1334.2 

74.5 
100.7 
133.5 
230.9 
133.5 
246.2 
610.6 
363.1 
306.4 
253.0 
122.2 
79.3 

103.3 
93.8 

123.0 
176.8 
227.9 
270.6 
310.3 
414.2 
366.4 
229.5 
107.2 
77.7 

I 
98.6 
72.7 

197.5 
200.6 
270.2 
296.9 
312.4 
379.3 
317.0 
197.8 
128.3 
100.3 

27.5 
49.1 
43.5 
67.6 
73.8 
99.1 

136.6 
172.3 
151.5 
133.7 
61.9 
50.5 

21.0 
30.0 
37.5 
73.5 
59.9 
97.5 

117.2 
114.6 
92.7 
80.3 
46.1 
33.0 

53.3 
60.8 
97.3 

140.2 
156.0 
191.9 
264.3 
251.7 
219.7 
156.0 
84.4 
59.3 

102.6 118.2 113.2 139.8 107.2 132.1 I n/a I n/a I 23.0 1 21.0 1 n/a I n/a 

111.5 
113.5 
10.5 

235.5 

1038.8 
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1993 

Table 2-33. Lower Columbia River Visitation Summary, 1987-1 993 - CONT. 

1992 1991 1990 1989 1988 1987 AVG 

Jan 43.3 
Feb 43.8 
Mar 93.8 
APr 171.7 
May 279.2 
Jun 441.6 
Jul 557.4 
A% 457.8 
SeP 308.0 
Oct 248.2 
Nov 141.9 
Dec 63.6 

Corps Subtotal 2850.3 

BONNEVILLE LOCK & DAM I LAIKE BONNEVILLE 

53.2 37.7 58.2 73.9 67.6 44.8 54.1 
55.7 90.8 51.1 52.3 85.5 195.7 82.1 

113.0 159.2 114.1 98.0 106.3 116.4 114.4 
167.2 145.3 181.8 171.0 173.6 227.9 176.9 
231.7 253.4 304.8 255.5 263.1 259.0 263.8 
427.7 311.2 507.4 420.4 306.1 266.7 383.0 
435.4 453.7 558.9 483.0 403.5 371.7 466.2 
366.7 657.4 597.9 631.1 405.6 740.0 550.9 
278.8 331.1 359.0 457.0 355.2 303.0 341.7 
175.1 173.3 210.6 195.4 195.3 237.9 205.1 
78.5 100.2 105.0 99.3 99.2 161.3 112.2 
54.0 50.7 76.9 52.9 52.9 106.7 65.4 

2437.0 2764.0 3125.7 2989.8 2513.9 3031.1 2816.0 

Viento St. P k  21 
Mayer St. Pk. 21 

State Parks Subtotal 

1995 

I . .L 

198.8 192.9 163.3 136.7 135.3 123.0 143.7 
115.5 139.3 114.4 89.5 125.7 57.9 125.3 
3143 332.2 277.7 226.2 261.0 180.9 269.0 

FINAL EIS 

. .  

Dalles Riverfront 31 
Hood River Marina 41 
Cascade Locks Park 51 
Koberg Wayside 21 
Spring Cr. Hatchery 71 
Misc. Windsrf Sites 81 

Other Sites Subtotal 
PROJECT TOTAL 

2-1 11 42-1 12 blank) 

n/a n/a n/a 270.2 nla n/a nla 
n/a nla n/a 115.2 nla nla nla 
n/a n/a n/a 274.7 nla nla n/a 
n/a n/a n/a 82.2 n/a nla nla 
n/a n/a n/a 315.0 nla nla nla 
n/a n/a n/a 49.0 nla nla 25.0 
nla nla n/a 1558.7 nla nla 25.0 

3164.6 2769.2 3041.7 4910.6 3250.8 2694.8 3325.1 

-* 1 

1 .  
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CHAPTER 3 

RECREATION ANALYSIS PROCEDURES AND METHODOLOGY 

3.1 INTRODUCTION 

The general objectives and functions of the RWG 
were previously described in section 1.1. This 
chapter describes and documents the quantitative 
methods that were developed and applied to calcu- 
late recreation participation impacts for the final 
EIS. The primary analytical objective throughout 
the course of the SOR study was to identify and 
evaluate the potential effects of changes in system 
operations on recreational use patterns in the Co- 
lumbia River Basin (Basin), including predicted 
direct, indirect, and cumulative impacts of alterna- 
tives. A secondary goal was to estimate changes in 
net social welfare attributable to changes in mains- 
tem hydrosystem operations. Such effects are 
manifested by how outdoor recreationist's behavior, 
preferences, and willingness to pay change as opera- 
tion of the Federal Columbia River Power System 
(FCRPS) varies over time. 

This chapter proceeds with a brief discussion of the 
recreational concerns and issues that shaped the 
decision to develop an analytical model needed to 
quantify changes in reheation participation (trips) 
and welfare (monetary values) within the Basin in 
section 3.2. A generalized conceptual framework 
underlying recreation demand modeling is suggested 
in section 3.3. The methodology and analyses 
developed to calculate recreation impacts for the 
different phases of SOR leading to the final EIS are 
reviewed in section 3.4. Section 3.5 provides the 
rationale for transitioning from the modeling ap- 
proach used in the draft EIS to a theoretically more 
rigorous recreation demand and non-market valua- 
tion model applied in the final EIS. The methodol- 
ogy and theoretical construct underlying the final 
EIS recreation demand (participation) model is 
summarized in section 3.6 (Appendix J-1 presents a 
detailed description of the methodology and theoret- 
ical construct underlying the models, including the 

basinwide recreation survey upon which the models 
are based). Finally, a description of the reliability, 
limitations, and assumptions associated with the 
recreation visitation data that were used to calibrate 
the final recreation demand model is provided in 
section 3.7. 

3.2 PUBLIC ISSUES AND CONCERNS 

Throughout the SOR public scoping process, several 
issues were raised pertaining to the effects of 
FCRPS hydropower system operations on the quan- 
tity and quality of outdoor recreation opportunities 
at Columbia River federal and non-federal hydro 
projects. Readers should refer to section 13 for a 
description of site-specific public issues that were 
raised about recreation resources in the Basin. It 
was recognized that any recreation impact modeling 
effort needed to adequately capture and reflect 
these public concerns and opinions since outdoor 
recreation is extremely important to local economies 
and the quality of life throughout the Pacific North- 
west. There are innumerable forms of water and 
land based leisure activities available at many differ- 
ent projects and, within a project, at many different 
sites. The Basin's abundant and diverse outdoor 
recreation opportunities continue to be used more 
intensively and frequently by an expanding regional 
population; the demand for high-quality outdoor 
recreation experiences is expected to continue 
climbing into the next century. 

Most of the issues surfaced by the public concern the 
deleterious effect of water releases and reservoir 
drawdowns during peak recreation seasons. Severe 
reservoir drawdowns render boat launching ramps 
and marina facilities unusable, eliminate shore 
access, and can dramatically alter the natural scenery 
and aesthetic value of storage and run-of-river 
projects. Excessive or inadequate water releases 
from Federal hydro projects can also influence the 
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quality of recreation experiences in downstream river 
reaches by altering instream flows. Such changes in 
streamflow can adversely impact those river users 
who engage in fishing, power boating, and white- 
water float boating activities among others. Similar- 
ly, radical fluctuations in daily and weekly system 
operations can disrupt popular recreation activities 
that are typically not affected under normal operat- 
ing conditions, such as wind surfing in the Columbia 
Gorge National Recreation Area or float boating in 
the Hells Canyon National Recreation Area. 

It was clear from public commentary that any change 
in FCRPS operations that causes reservoir elevations 
and in-river flows to fluctuate severely is perceived 
to have a significant negative effect on the quantity 
and quality of recreational activities available on the 
Columbia River. These insights, particularly the 
direct relationship between recreation use and 
changes in hydrological conditions, were especially 
important information used to help formulate a 
conceptual framework for the recreation impact assess- 
ment models developed for the draft and final EIS. 

3.3 CONCEPTUAL FRAMEWORK 

Decision analysis procedures were applied and used 
to translate these public concerns into a conceptual 
framework to model the recreation and social wel- 
fare effects of alternative SOSs. Recreation demand 
(participation) models are conceptually needed 
because outdoor recreation is very popular and 
valuable in the region, a Basin-wide recreation 
demand model was previously lacking in the region, 
and changes in Columbia River recreation participa- 
tion rates and recreational social welfare (monetary) 
values could not be easily quantified. A theoretically 
correct and properly specified recreation model 
statistically explains how recreation participation 
(and values) at the numerous projects and sites, and 
in activities throughout the Basin, changes under 
various FCRPS operating conditions. Recreation 
demand models estimated statistically are based on 
the economic theory of recreation demand and 
accepted non-market valuation techniques. New 
empirical research techniques which had not pre- 
viously been attempted in the Basin were needed to 

estimate and apply such a theoretical recreation 
demand model to the SOR. 

The primary inputs into a fully-integrated recre- 
ation demand model and their conceptual linkeage 
to recreational user behavioral responses (outputs) 
are presented in Figure 3-1. This diagram shows 
the relationship between the physical, chemical, and 
biological components of a hydrologic system, the 
different forms of recreation activities available to 
participants, and the resultant effects which are to 
be measured. The recreation model is driven by 
reservoir lake elevations and streamflows. Fluctua- 
tions in lake hydrology and riverine flows alter the 
suitability of recreational opportunities in terms of 
access, aesthetics, safety, and water quality. 
Changes in hydrologic conditions impact the produc- 
tivity of biological resources at various levels of the 
trophic food chain extant in fluvial and lacustrine 
systems. The diversity and composition of fish and 
wildlife populations vary in abundance and distribu- 
tion in direct response to such changes in biological 
trophic relationships. The quality and quantity of 
recreational experiences for such activities as fishing, 
boating, and camping are influenced directly by 
these variations in resource abundance (Le., fishing 
catch rates) and system hydrologic conditions. Such 
effects on recreation are measured as a change in 
recreation participation rates, expressed as visitor or 
recreation days. The final measure of impacts 
(visitor days) can be translated into monetary terms 
to quanti@ the non-market value of various recre- 
ational activities. 

3.4 ANALYTICAL SCOPE FOR DRAFT EIS 

3.4.1 Model Development 

Recreation pilot simulation models were developed 
and applied in the first phase of SOR leading up to 
the Draft EIS issued in 1994. The underlying meth- 
odology applied in this initial pilot model develop- 
ment phase is described in Columbia System Opera- 
tion Review Screening Analysis: Description and 
Conclusions (SOR, 1992). These initial pilot models 
were a first-cut analytical tool used to quantitatively 
estimate impacts on recreation resources under 
various system operating strategies. 
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Figure 3-1. Conceptual Framework for Recreation Impact Assessment Models 
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Pilot models were initially constructed for a repre- 
sentative sample of Federal projects which were 
thought to best characterize the recreation effects 
that could be expected from altering system opera- 
tions. It was not necessary to develop models for 
every Federal project to satisfy the requirements of 
pilot and screening analysis. Rather, a representa- 
tive subset of projects were selected to facilitate 
analyses of the 91 screening alternatives that were 
analyzed in phase 1. This analytical scope adequate- 
ly characterized the range of preliminary impacts 
that were expected to occur as a result of altering 
system operations. 

Pilot recreation models were initially developed for 
three federal storage projects: Dworshak, Libby, and 
Grand Coulee. These models were based on exist- 
ing visitation data sources and professional judgment 
of recreational professionals in the region. A fourth 
storage model, Hungry Horse, was adapted from a 
statistical contingent valuation model estimated from 
recreational user survey data collected on-site 
(Ben-Zvi 1990). These storage projects are very 
popular recreation areas that are geographically 
dispersed throughout the Basin and are considered 
to attract a representative sample of recreationists 
throughout the region. In addition, the Corps and 
Reclamation maintain good historical databases on 
recreation usage, facilities, and lake elevations at 
these reservoirs, another factor that influenced the 
decision to develop initial pilot models for these 
projects. 

Free-flowing river stretches were not included in 
the initial pilot modeling efforts. Data on recre- 
ational activities on free-flowing river reaches that 
are or could be affected by Federal dam operations 
(i.e. Clearwater River below Dworshak, Kootenai 
River below Libby, Flathead River below Hungry 
Horse, and Snake River Hells Canyon National 
Recreation Area) were unavailable at the time pilot 
analysis was completed. In addition, the hydrore- 
gulation outputs for screening alternatives provided 
end-of-month pool elevations and flows, but not 
hourly or daily fluctuations in streamflows. At this 
time, it was felt that an end-of-month streamflow 

model would not adequately characterize impacts on 
water-dependant river recreation activities. 

The pilot recreation models were structured to 
simulate the effect of changes in FCRPS operations. 
EXCEL spreadsheet models for each sample project 
were constructed to estimate how variations in 
reservoir pool levels affect participation rates in 
various forms of outdoor recreation activities. 
These pilot models estimated participation (use) 
effects for the following four common recreational 
activities: fishing, boating, camping/picknicking, and 
swimming. Impacts on all forms of recreation 
available at these reservoirs were not estimated; 
therefore, the visitation numbers generated by the 
pilot models underestate total recreation participa- 
tion at these projects. These recreational activities, 
however, accounted for the largest percentage of 
visitation occurring at these four reservoirs and 
represented the most important component of the 
public’s overall recreation experience. Alternatively, 
the Hungry Horse model that was adapted did not 
distinguish by activity, rather it generated an aggre- 
gate estimate of impacts across all types of recre- 
ation activities. 

3.4.2 Methodological Assumptions 

The methodological structure of the initial pilot 
models was based on a simple relationship between 
lake elevation and expected participation (usage) in 
each recreation activity. Drawdowns in lake levels 
are known to produce undesirable physical effects 
that adversely impact a user’s ability to recreate at a 
reservoir, such as exposing mud flats, rendering boat 
ramps unusable, limiting shore access, and impairing 
overall lake aesthetics. Consequently, use (visita- 
tion) in a particular recreation activity was assumed 
to decline in direct response to, and correlate with, 
reductions in reservoir elevations. Such “break- 
point” relationships were established or adopted 
(i.e., Hungry Horse) for each recreational activity at 
each project. Break-points are points at which the 
relationship between an elevation and recreation 
usage are quantified. At each each break-point, a 
percentage reduction in visitation was estimated and 
established at various lake elevations as they 
dropped from full pool. Figure 3-2, for example, 
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Degree of Recreational Impact at Varying Operational Ranges (Break Points) 
(Le., Timing of Reservoir FIuctuatiorVDownstream Flow) 

Pool Elev. 1290 ft. 1285.0 ft. 1280.0 ft. 1250.0 ft. 1234.0 ft. 

Low Pool Minimum Operating Pool 
2 -  

Description Maximum Pool Intermediate Pool Lower Intermediate Pool 

Full pool not optimum 
as debris lodged at high 
water line is refloated 
and becomes a problem 
to boaters. Moresandy 
beaches available with 
minor drawdown. Op- 
timum pool is 1288 ft. 

Drawdown is five feet 
from full, debris is 
stranded at high pool, 
swimming beaches are im- 
pacted, natural beaches 
areexposed. 

Drawdown 10.0 ft. is at 
lower end of historic sum- 
mer fluctuation. Major 
negative impacts begin to 
occur. 

Drawdown 40.0 ft. below 
full pool. All recreation 
facilities and marina ser- 
vice severely impacted. 

Drawdown 56 ft. from 
full pool. Most water 
based facilities are out of 
service. 

General 
Comments 

All boat ramps and 
docks are fully usable. 
Floating debris is a 
deterrent to boating 

Three small launch ramps 
inoperable; all other boat- 
ing facilities usable. Some 
minor inconvenience at 
launching and parking 
sites. 
Boating Use: 85% 

Launch lanes are reduced 
by more than half. Most 
docks out of service. 
One major marina is out 
of business. 

~~~~~~ ~~~~ ~ 

Only four narrow launch 
ramps in service. Docks 
and marina services un- 
available. 

All boat facilities avail- 
able; shoreline beaches 
exposed. 

Boating Use: 100% Boating Use: 50% I BoatingUse: 15% Boating Use: 95% 

Floating debris is a 
minor deterrent to 
fishing. All facilities 
usable. 

Minimum debris on water 
surface; shoreline easily 
accessible; all facilities 
available. 

Lake access is impacted 
for shore and boat an- 
glers. 

Water access severely 
hampered for boat and 
shore anglers. Resident 
fishstocks diminished. 

Lake access very diffi- 
cult. Negative impacts 
on resident fishpopula- 
tions. Marinas are inop- 
erable. 

Fishing 
(boat or shore) 

Fishing Use: 100% Fishing Use: 85% Fishing Use: 50% Fishing Use: 10% Fishing Use: 95% 

Allwater-related rec- 
reation facilities are 
fully usable. Some 
minor detriment due to 
floating debris and not 
as many sandy beaches. 
CampingPicnicking 
use: 100% 
All designated swim- 
ming areas fully usable. 

All facilities operable; 
lakeshore easily accessible 
from camping and day use 
areas. 

Water surface is farther 
away from developed 
camping and picnicking 
areas. Negative effect on 
aesthetics. 

Water surface long dis- 
tance from camping and 
picnic facilities. Aesthet- 
ics adversely affected by 
large drawdown band. 

CampindPicnicking 
Use: 60% 

All developedswimming 
areas are exposed and es- 
sentiallyunusable. 

Long distance from 
camping and day use faci- 
lities to lake. No devel- 
oped swim areas in ser- 
vice. Poor aestheticqual- 
ity. Fewboating facilities 
Campinflicnicking 
Use: 50% 
All developed swim 
areas are unusable and 
high and dry. 

Camping/ 
Picnicking 

CampindPicnicking 
Use: 100% 
Some swim hazards at de- 
veloped swim areas. Shal- 
low water under swim 
floats hazardous to divers. 
Swim areas within boom 
floatsdiminished. 
Swimming Use: 75% 

CampindPicnicking 
use: 90% 
Designatedswimming 
areas are greatly dimin- 
ished in size; swim plat- 
forms unusable. Long dis- 
tance from turf and shaded 
areas to water surface. 
Swimming Use: 25% 

Swimming 

Swimming Use: 90% Swimming Use: 0% I Swimminguse: 0% 

Figure 3-2. Grand Coulee/Lake Roosevelt Break Points 
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shows that at Grand Coulee a drawdown of 5 feet is 
assumed to reduce participation in boating activities 
by 5 percent from historical visitation levels. Similar- 
ly, a 10-foot drawdown is assumed to reduce boating 
usage by 15 percent. The activity break-points were 
quantified in this way for all of the projects. 

In general, the physical break-points were esti- 
mated based on the best professional judgment and 
knowledge of RWG members, resource managers, 
and recreation planners familiar with the project 
areas. The assumptions, justification, rationale, and 
data used to develop recreation activity break-point 
relationships for these four project areas are docu- 
mented in the Screening Analysis (SOR, 1992). 

Such break point relationships were translated into 
linear curves, where the percent reduction in visita- 
tion is a function of variable lake levels as they 
progressively decline from full (SOR, 1992,1994). 
This basic methodological structure of the pilot 
models was also applied to estimate recreation 
impacts for the draft EIS. The pilot models mea- 
sured effects on recreation activities by estimating 
from these break-point curves gains or losses in 
recreation visitation or participation rates, expressed 
in visitor days (or hours), in response to changes in 
end-of-month lake elevations. Monthly lake 
elevations were based on outputs generated by SOR 
hydrological simulation models. The total annual 
impact on recreation usage by project was computed 
as the sum of the monthly changes in visitation for 
each recreational activity. 

3.4.3 Sensitivity and Probability Analysis 

Sensitivity analysis was carried out to explain which 
variables impact the value measure (Le., total visitor 
hours, or days, at each reservoir) most significantly. 
Each parameter in the model was varied around a 
range of high and low values, and was then entered 
into the Decision Analysis Sensitivity software pro- 
gram to test the resulting change in visitation. The 
larger the spread or deviation in the value measure 
(i.e. visitor hours or days), the more sensitive the 
input variable is in explaining a change in visitation. 
These variables were ranked according to their level 
of importance in “tornado” diagrams that were gener- 

ated by the Decision Analysis software package. An 
example of a tornado diagram for the Dworshak pilot 
model is shown in Figure 3-3. From the sensitivity 
analyses, the variables considered most important for 
modeling purposes were hydrologic conditions and 
break-point/activity relationship curves for each 
recreation activity (SOR, 1992). 

Those input variables that explained the largest 
variation in visitation were selected for the subse- 
quent probability analyses of alternatives evaluated 
in the screening phase of SOR. The Supertree 
software program generates a decision tree to calcu- 
late the expected value (weighted average) of all 
possible outcomes defined by the tree structure. 
Each branch of a decision tree is assigned a certain 
probability of occurrence in order to execute the 
probability analysis (SOR, 1992). An example of a 
Supertree probability analysis performed on the 
Dworshak pilot model is provided in Figure 3-4. 
The output is: 1) a cumulative probability distribu- 
tion that plots the likelihood that participation will 
be less than or equal to a certain number of visitor 
hours (days) for three alternatives evaluated simulta- 
neously, and 2) the expected value of recreation 
visitation at the project. From the Dworshak proba- 
bility distribution, it can be concluded, for example, 
that the FLOW alternative analyzed in this instance 
affects visitation much more significantly than the 
STORAGE and BASE alternatives.. That is, for 
every probability level, the expected value of visita- 
tion is much higher under BASE and STORAGE 
than under the FLOW alternative. 

3.4.4 Screening Analysis 

The four recreation models developed during the 
pilot phase were executed to analyze 91 hydrological 
alternatives evaluated during the SOR screening 
phase. Each pilot model was structured to capture 
the effect of uncertainty in break-point relation- 
ships (i.e. changes in use given variable water condi- 
tions) and the variability in hydrological conditions 
using the Supertree software. The uncertainty in 
break-point relationships was reflected by establish- 
ing a “high” and “ 1 0 ~ ”  range of values around the 
original break-points which establish a point esti- 
mate for percentage of visitation at a particular lake 

’ 
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Description 

high 

low 0 

Dworshak Base Alternative 
Total Visitor Hours (in thousands) 

400 455 510 565 620 675 
I I I I I I I I I  I 

low 

high 

I 
Hydrology: base case index 

Decrease in bass fishing given change in elevation 

dry V I  wet 

high 

Decrease in kokanee fishing given change in elevation 

Decrease in boating given change in elevation 

Decrease in camping given change in elevation 

low 

high low 

high 3 low 

high 

Decrease in swimming given change in elevation 

Shape of swimming usage curve 

Shape of bass fishing usage curve 

Shape of boating usage curve 

Shape of camping usage curve 

Shape of kokanee fishing usage curve 

Hydrology: storage case index 

Hydrology: flow case index 
wet dry dry 

Base Value = 657,390.0 
Figure 3-3. Example of Recreation Sensitivity Analysis and “Tornado” Diagram at Dworshak Reservoir 

under a Base Case Scenario 
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1.00 

I 
Figure 3-4. Example of Probability Analysis applied to Recreation Pilot Model 

elevation. High, mid-range, and low activity 
break-points curves were assigned a probability of 
5 percent, 95 percent, and 5 percent, respectively, to 
conduct the probability analyses. 

The primary output of each Supertree probability 
run was the expected value of recreation-hours or 
days, summed across all four recreation activities, for 
each of four reservoir projects -- Dworshak, Libby, 
Grand Coulee, and Hungry Horse. The expected 
value of recreation-hours or days was ranked 
against two base cases to compare the effects of the 
alternatives evaluated in screening. The recreational 
impacts for 91 screening alternatives are provided in 
Screening Analysis (SOR, 1992). 

3.4.5 Full-scale Analyses for Draft EIS 

The recreation pilot models developed for screening 
were considered to be preliminary analytical tools 

and were not specified to explain with statistical 
confidence changes in recreational demand and value 
as a function of system hydrological conditions. The 
pilot modeling approach was, however, a constructive 
first-step attempt at developing an analytical tool 
needed to estimate Basin-wide recreation impacts. 
By incorporating uncertainty in parameter estimates, 
the pilot models were capable of generating reliable 
measures of gains or losses in recreation use under 
varying hydrological conditions. At the time the draft 
EIS was completed, the pilot model was considered to 
be the best tool available to analyze the quantitative 
effects of alternative SOSs on Basin recreational 
resources. Consequently, the methodological ap- 
proach developed in screening was also applied to 
conduct full-scale analysis for the draft EIS. 

Full-scale analyses focused on all 14 Federal proj- 
ects being evaluated under SOR (see section 1.4.1.). 
Recreation impact assessment models (LAM) were 
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developed for each Federal project inextricably 
linked to the operation of the FCRPS. In addition, 
IAMs were constructed for three free-flowing river 
reaches that are affected by changes in Federal 
system operations. These include: 1) the Clearwater 
River below Dworshak Dam, 2) Kootenai River 
below Libby Dam, and 3) the Columbia River in 
Canada, below Keenleyside and Brilliant dams to 
the international boundary. 

The Streamflow IAMs were developed, despite the 
limitations imposed by the availability of average 
monthly streamflows, to serve as a proxy for the 
range of impacts that could be expected to occur on 
free-flowing reaches of the Columbia River. 
Because of severe data limitations, quantitative 
models were not developed to estimate indirect effects 
on non-Federal project areas (e.g. mid-Columbia 
Public Utility District dams) and other nationally 
renowned or important free-flowing river recreation 
areas on the Snake River and tributaries to the 
Columbia River, such as Hells Canyon National 
Recreation Area and the Flathead River below 
Hungry Horse Dam. 

Quantitative analyses were complemented with an 
extensive qualitative evaluation of the direct and 
indirect effects of each SOS. The results of the 
full-scale IAMs, combined with professional knowl- 
edge of the characteristics of project areas, sites, and 
recreational attributes, were used to quantitatively 
and qualitatively estimate effects on Basin recre- 
ation participation and quality. Technical Exhibit C 
describes the detailed modeling methodology used to 
conduct pilot and full-scale analyses for the draft 
EIS. 

The full-scale I A M s  were designed to estimate use 
by recreational activity for each of 14 Federal stor- 
age and run-of-river projects. As in pilot analysis, 
the primary recreational activities that accounted for 
the majority of the recreation use occumng on an 
annual basis were incorporated into each IAM 
model. For all storage and run-of-river projects, 
four activities were modeled: boating, fishing, swim- 
ming, and camping/picnicking. A fifth recreation 
activity, windsurfing, was also included in the models 
developed for the Bonneville and The Dalles proj- 

ects, since it is an extremely popular activity in the 
Columbia River Gorge National Recreation Area. 

The full-scale IAM generated an estimate of recre- 
ation participation (visitation) rates, measured in 
recreation days, for the most important water-depen- 
dent recreational activities available in each project 
area. Recreation days, instead of recreation-hours, 
was .selected as the primary value measure for 
calculating effects because it was the value measure 
used to monetize the value of public outdoor recre- 
ation in the Basin. From information gained during 
the pilot phase, the full-scale models were executed 
using variables for hydrology, including the 50-year 
streamflow record, and break-point/activity curves 
developed for each recreation activity. The Super- 
tree software program was used to produce the final 
value measure, the expected value of recreation 
days, in order to evaluate the effects of alternative 
SOS's in the draft EIS. 

3.5 TRANSITION FROM DRAFT TO FINAL EIS 
MODEL 

The RWG convened a workshop in February 1991 to 
allow scientists to review and critique the recreation 
pilot modeling concept that was developed for 
screening and which was ultimately carried forward 
to conduct full-scale analysis for the draft EIS. The 
conclusions of this workshop helped guide, shape, 
and design the research program which was under- 
taken to expand upon and enhance the initial IAM 
capability. The most important conclusion of the 
workshop was that the validity of the break-point 
curves was questioned because evidence of users 
actual response to changes in lake elevations and 
streamflows was absent. Although the lake elevation 
(streamflow)/activity relationships may approximate 
reality, for the most part they are not based upon 
empirical user behavioral response (demand) curves. 
Other important limitations of the draft EIS model- 
ing approach were: (1) it did not correlate visitation 
to fishing and hunting success as it may be in- 
fluenced by the effects of alternative SOSs on fish 
and wildlife populations; and (2) it did not address 
shifts in participation across substitutes in the region 
under the alternative SOSs. 
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To remedy these concerns, the RWG determined that 
recreation user surveys should be conducted at a 
number of Federal projects to enhance the predict- 
ability and credibility of the SOR recreation IAMs 
applied in the draft EIS. To this end, a comprehen- 
sive study plan was developed to improve upon the 
draft EIS analytical tools and to accomplish the 
following objectives for the final EIS : 1) implement 
visitor use surveys throughout the Columbia River 
Basin; 2) apply a Contingent Valuation Method 
(CVh4) to elicit the public’s participation and eco- 
nomic valuation response to changes in lake eleva- 
tions and/or streamflows; 3) estimate contingent 
valuation and participation user responses to alterna- 
tive hydrologic conditions; and 4) develop a simula- 
tion model that will statistically predict changes in 
recreation demand and social welfare values under 
various hydrological (pool levels and streamflow 
rates), substitution, resource quality, and social, 
demographic, and economic conditions in the Basin. 

The first phase of this long-term research plan was 
implemented by conducting an initial (phase I) 
recreation survey in the Basin during April 1993, as 
described in section 2.4. The survey was designed to 
obtain basic information about the patterns of 
water-related recreation use in the region (RCG/ 
Hagler Bailly, Inc. 1993). The RCG (1993) phase I 
survey also recommended that specific empirical 
modeling approaches, the CVM and contingent 
behavior elicitation format, be implemented to 
provide defensible estimates of economic value and 
changes in visitation rates (demand) as pool eleva- 
tions or flow rates vary at the projects under study 
and elsewhere in the Basin. In addition, the phase I 
survey information was used to develop sampling 
strategies in order to conduct a comprehensive 
regional CVM survey of recreation users in phase I1 
of the research plan. 

Following the phase I survey, several focus group 
meetings were convened in September 1993 to begin 
to test the feasibility of conducting a Basinwide 
CVM/contingent behavior survey of recreational 
users and to design the phase I1 sampling plan. 

Focus group participants were provided with several 
examples of potential survey questions to determine 
whether or not the contingent behavior and CVM 
elicitation questions were understandable and free 
of bias problems that can occur in traditional CVM 
surveys. The responses generated by the focus 
group participants were evaluated to determine 
whether unbiased contingent behavior and valuation 
responses could be provided by respondents. Based 
on the outcome of these focus group discussions, 
and further pre-testing of the survey instrument in 
October 1993, it was concluded that the CVM/con- 
tingent behavior approach should not be adminis- 
tered as originally planned. A revised approach, the 
Travel Cost/Contingent Behavior (TC/CB) survey 
format, was instead adopted to model Columbia 
River Basin recreation in phase I1 of the research 
(see Appendix j-1, Chapter 3). 

The Phase 11 survey of Columbia River Basin recrea- 
tionists was carried out in fall 1993 and designed to 
provide data parameters needed for the TC/CB 
modeling task. The TC/CB statistical estimation 
tasks and development of a basin-wide simulation 
demand model were subsequently completed and 
incorporated into the final EIS. The associated 
simulation modeling results were used to predict 
changes in recreation participation for the final set of 
SOSs and replace the quantitative estimates provided 
in the draft EIS. In particular, the recreation model 
was designed to meet the RWGs fundamental objec- 
tives to: 1) predict how frequently individuals take 
trips to each of several Federal projects under exist- 
ing and hypothetical water levels or streamflows as 
manifested by each SOS, and 2) predict recreation 
values for these trips, and subsequently predict 
changes in those values as water levels or streamflows 
at the projects change. Chapter 4 of this appendix 
presents the quantitative estimates of changes in trip 
taking behavior resulting from changes in FCRPS 
operating alternatives (SOSs) . The monetized 
non-market values of these changes in visitation to 
Federal hydro projects are presented in Appendix 0 
(Economic and Social Impacts). 
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3.6 FINAL EIS RECREATION DEMAND MODEL 

3.6.1 General Theory 

This section briefly outlines the important theoreti- 
cal features of the TC/CB modeling approach devel- 
oped for the final EIS. The specific details of the 
phase I1 research effort, including survey design, 
data collection, theoretical construct, empirical 
issues, econometric estimating procedures and 
simulation model development are presented in 
Appendix J-1. 

TC can be used, along with a contingent behavior 
participation model, to estimate the effects of 
changes in pool elevations and flow rates at recre- 
ation sites for Federal projects on individual eco- 
nomic value and participation. As stated in the 
economics literature, the CVM/CB technique was 
developed in recent years to measure users willing- 
ness-to-pay (WTP) for an improvement in, or 
prevent the further loss of, the quality of natural 
resource commodities that do not have established 
market prices. It is, along with the TC and Hedonic 
methods, a tool for estimating the non-market 
value and demand for such natural resources as fish, 
wildlife, recreation, water quality and air quality. 

The TC/CB method is used in the final EIS to esti- 
mate the effects of changes in, for example, reservoir 
operating policies for Federal hydro projects in the 
Basin on recreational participation at these projects 
and on the monetary benefits derived by the users of 
these sites. TC/CB modeling requires both actual 
behavioral data on individual recreation trips and 
behavioral responses to hypothetical changes in an 
system operations, such as changed pool elevations or 
streamflows outside the range experienced by individ- 
uals recreating at Federal projects. The TC/CB 
approach generates demand models of recreation 
trips. The benefits of a change in an operating policy 
to, for example, increase water levels at one or more 
Federal projects may be estimated from the TC/CB 
demand functions. 

The TC/CB model predicts the destinations and 
frequency of water-based recreation trips taken by 
an individual to both Federal projects and other 
substitute sites as a function of travel costs incurred, 

1 =  

j =  

social and economic characteristics of an individual, 
and the qualitative characteristics of the recreation 
site. A TC model that fails to include substitute 
sites typically results in biased estimates of the 
benefits of recreation, unless there are no good 
substitutes for the recreation sites being considered. 
Data on the number of trips that an individual takes 
to the waters in his/her region were collected using 
the phase 11 mail survey questionnaire. Four regions 
in the Northwest were defined based on existing 
origin-destination data collected at the Federal 
projects. The generalized version of the TC de- 
mand equation can be written as: 

(5) (5) Qij = f (Pij, Z, Si, Wj, Wk) 
where, 

Q = number of trips by an individual i to 
project j, 

P = a vector of the implicit prices of the trips 
from an individual’s origin i to various 
destinations j, 

Z = a vector of other time-varying variables, 
S = a vector of individual social, economic 

and demographic characteristics, 
W = the water level for the own project j, 
Wk = a vector of alternative water levels k that 

may affect demand for own project j, 
1,. . .,I an index denoting the individual 
to whom the equation applies, 
1,. . .,J an index denoting the project for 
which projections will be made using the 
equation 

3.6.2 A-tual Behavior Model 
The TC demand model whose parameters are to be 
estimated is a model of an individual’s actual recre- 
ation trip-taking behavior. The unit of measure- 
ment is a recreation “trip.” A recreation trip is 
defined as the activity of leaving from home, for any 
length of time, for the primary purpose of engaging 
in recreation. That is, an individual visiting the local 
creek for 2 hours or traveling to a distant lake 100 
miles away from their residence is taking only 1 trip 
irrespective of time and distance to the site. 
The phase 11 recreation survey collected data on the 
individual’s actual trips taken to Federal projects 

. 
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during the 1993 water-based recreation season. 
Recreators were asked whether they have taken any 
water-based recreation trips to waters, including 
lakes and rivers, in the Basin both in and outside 
their region. Survey respondents are also asked 
several questions to determine the costs to the 
individual of a typical trip to one of the projects. 
This cost information is used to construct “implicit 
prices” for trips, which can be viewed in the same 
way as market prices for goods: as recreation prices 
increase, individuals switch to closer sites, or take 
fewer trips. 

An individual’s demand for a particular water, 
project, or recreation site also is a function of the 
characteristics of that water. Qualitative site charac- 
teristics have long been used to help explain the 
demand for a recreation site (Greig, 1983; Morey, 
1981). Many characteristics such as surface acreage, 
flow rates, water levels, fish catch rates, type of bank 
vegetation, and availability of boat ramps have been 
shown to be important variables that explain or 
influence recreation demand, but this importance 
varies according to the user’s type of recreation. 
Finally, the demand for trips is influenced by various 
social, demographic and economic characteristics, 
such as age, sex, marital status, and income. The 
exact set of variables included in the above vectors 
may vary from project demand equation to equation 
and the rationale for their development are dis- 
cussed at length in Appendix J-1. TC recreation 
demand models for water-based recreation in the 
Pacific Northwest were estimated using the trip, 
characteristics (for sites and individuals), and cost 
data for each individual in the phase I1 survey 
sample. The parameters of the travel cost recreation 
model were estimated by carefully considering very 
complex mathematical, econometric, and statistical 
estimating procedures using a sample of cross-sec- 
tional data such as collected in the phase I1 survey. 

3.6.3 Contingent Behavior Model 

The parameters of the TC model may also be esti- 
mated using information about “contingent” trips. 
These “contingent behavior” responses are the 
stated number of trips that a recreator says she  will 
take under a hypothetical set of changes in system 

operations. Contingent behavior responses are 
needed to explain behavior in response to conditions 
outside the bounds of conditions that correspond to 
actual ones. That is, several of the SOSs under 
consideration in the SOR have not been experienced 
by recreators in the Basin. Models of actual behav- 
ior may not do a particularly good job of explaining 
and predicting recreation trips and value under 
widely different conditions than the ones actually 
experienced. 

Contingent behavior modeling applications to recre- 
ation demand are growing rapidly, and the concept is 
well-grounded in economic theory (Cameron 1990; 
Englin and Cameron 1993). The approach used in 
the phase I1 survey depicted hypothetical conditions 
through computer enhanced photographs of two 
different water levels (at reservoirs) or flow rates 
(streams and rivers) at three to four projects in the 
region. The two different water Ievels/flow rates 
reflected conditions for the summer of 1993 and for a 
hypothetical period, with a lower or higher water 
level/flow rate. Each respondent looked at these 
pictures and was asked how many more or fewer trips 
she would have taken to the different projects if the 
water levels had changed to those depicted in the 
photographs representing hypothetical conditions. 

Contingent behavior responses were tested to be 
sure that they are consistent with logic and the 
economic theory that explains recreation participa- 
tion and site allocation. For example, if an angler 
states that she  will take 14 more trips per year if 
water levels double at a close site, it is necessary to 
test to see whether this number of new trips is highly 
improbable given his or her preferences, as revealed 
from actual behavior. Income constrains individuals 
from taking more trips than they can afford, and 
preferences that illustrate that the angler wants 
variety in species and across waters will limit the 
number of trips to the same water that we expect to 
observe. 

3.6.4 Predicting Future Demand 

Once the parameters for the TC model shown in 
equation 5 are estimated, it can be used to predict 
trip-taking behavior under a wide variety of scenar- 
ios. Scenarios, represented by each SOS, will vary 
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primarily according to changes in site characteristics, 
including water elevations and flow rates. Trips to 
specific sites are estimated for each individual in the 
sample, first, under base conditions. Next, the site 
characteristics are altered to fit a specific scenario and 
the model is used to predict the change in the number 
of trips to each site. The difference in the number 
of trips and the distribution of trips to destinations 
reflects the impact of the scenario on recreation 
participation and is expressed in terms of total 
recreation days expended at a particular project. This 
process is repeated for every individual in the sample 
and these results are then “blown up” or extrapolated 
to the population as a whole, using population 
weights. Changes in the size and socioeconomic 
characteristics of the population over time can also be 
taken into account by systematically changing the 
values of individual characteristics variables in the 
model. The simulated results of each SOS and the 
associated estimates of recreation days spent at each 
Federal project are presented in Chapter 4 of this 
appendix. 

3.6.5 Estimating Recreation Values 

Changes in the welfare of recreators are defined in 
terms of an individual’s maximum willingness to pay 
(WTP) to prevent conditions from becoming worse. 
The difference between an individual‘s maximum 
WTP and the amount s h e  actually has to pay for a 
change in conditions is known as consumer’s surplus 
and is the economist’s preferred measure of net 
benefits. Recreation TC demand models reveal the 
consumer’s surplus without asking the individual any 
direct question about his or her WIT (See Technical 
Appendix 0, Economics and Social Impacts, for a 
more complete discussion). Put simply, the consumer 
surplus measure is derived from the travel cost 
demand equation by mathematical integration over 
the change in conditions. 

Without the contingent behavior questions discussed 
above, the recreation TC demand model estimated 
for the final EIS will reveal the total consumers 
surplus for recreation in the Basin. By combining 
contingent behavior responses the impacts of water 
elevations and flows to changes or consumer surplus 
could be estimated. Using this approach along with 

actual behavioral responses, the net benefits from 
preventing water level decreases at any of the Federal 
projects can be estimated. The associated consumer 
surplus estimates of value by SOS are presented in 
Appendix 0 (Economics and Social Impacts). 

3.7 DATA SOURCES AND ASSUMPTIONS 
The draft EIS IAM and final EIS recreation demand 
model estimate gains or losses in recreation visitation 
rates, expressed as recreation or visitor days, under 
each SOS. The accuracy of these effects depends, of 
course, upon the quality of the recreation data that 
are integrated into the models. Seven years of 
monthly visitation data for each project, collected 
from 1987-1993, was the primary input used in the 
draft recreation demand models. The data were 
supplied by federal, state, and local agencies with 
primary recreation management responsibility at the 
respective projects. The primary source of data for 
the impact assessment models used for the final 
report was the recreational user survey performed in 
1993. Historic visitation data from 1992 and 1993 
was used to aggregate and calibrate the final models. 

3.7.1 Corps of Engineers 
The primary source of visitation data for Federal 
projects administered by the Corps is the Natural 
Resource Management System (NRMS) database 
maintained by the Corps District offices. Corps 
visitation data supplied to NRMS is usually collected 
through a combination of actual vehicle count and 
visitor surveys. The NRMS database supplied annual 
recreation visitation data over the last five complete 
years of record (1987-1993) for each Corps project. 
Average annual visitation was computed for each 
project using NRMS records. For sites where less 
than five years of record are available, the most 
recent year(s) of data was used as a proxy for average 
annual use. 
NRMS data were also used to determine the percent 
of total visitation by specific recreation activity and 
the percent of activity participation by month for 
each project area, referred to as load factors in the 
NRMS. The NRMS maintains this information for 
nine sets of unique activities: camping, picnicking, 
boating, fishing, hunting, sightseeing, waterskiing, 
swimming and other activities. 
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The NRMS visitor data for the most part includes 
water dependent and water-related recreation 
activities at developed sites. It also may include 
some “dispersed use” which is an additive number 
used to account for those visitors who gain access to 
Corps projects outside developed recreation areas 
and are not included in traditional visitation count- 
ing methods. 

The term “visitor” as used in this analysis is equal to 
the term “visit.” A visitor means the entry of one 
person into a recreation area or site to cany on one 
or more recreation activities. Average annual visitor 
days by activity were determined by multiplying the 
average percent of total participation by activity 
times average days per visit by activity. The total 
equals average annual visitor days of recreation use 
at the project area. 

3.7.1.1 Libby Reservoir/Kootenai River 

NRMS data includes only the small portion of the 
recreation facilities that are located on administra- 
tive lands at Libby and lands immediately down- 
stream also under Corps jurisdiction. This includes 
the downstream segments of the Kootenai River. 
The NRMS data are based on a visitor survey that 
was conducted in 1985. A weighting factor was 
derived from the survey results to establish final 
visitation figures. In addition to NRMS data 
sources, two years of visitation data were also avail- 
able for the Canadian parks on the north half of the 
reservoir. 

Visitation data does not include the six major parks 
that are administered by the USFS. The data col- 
lected by the USFS was not reliable enough to be 
accurately used in the evaluation. Visitors to the 
three private resort/marinas on the reservoir are 
likewise not included. Therefore, the Corps’ visita- 
tion data supplied for full-scale modeling purpose 
under estimates the total number of visitors that 
historically come to the reservoir. 

3.7.1.2 Albeni Falls Damkake Pend Oreille 

NRMS includes all of the recreation facilities that 
are located on the lake and lands that are adminis- 
tered by the Corps. This also includes land adminis- 

tered by Idaho Department of Fish and Game under 
lease from the Corps. The last visitor survey was 
conducted in 1985, and from the results, a weighting 
factor was determined to establish final visitation 
figures. 

At least one year of data were available for the six 
USFS sites, for Sandpoint City Beach, and for 
Farragut State Park. Visitation to private facilities is 
not normally collected and is not included in the 
visitation figures. There are nine private lakefront 
resorts, local hotels and motels, and 2,289 lakefront 
parcels (Bonners County County ?ax Office, 1991) 
that surround the lake. Consequently, the visitation 
numbers used in full-scale modeling will underesti- 
mate the total visitation that occurs at the lake. 

3.7.1.3 Chief Joesph DamlRufus Woods Lake 

NRMS includes all of the recreation facilities that 
are located on the lake and administrative lands that 
are under Corps jurisdiction. This also includes park 
lands administered by Washington Sate Parks under 
lease from the Corps. The last time that a visitor 
survey was conducted was in 1990, and from the 
results, a weighting factor was determined to estab- 
lish final visitation figures. 

3.7.1.4 Dworshak Reservoir 

The visitation data for Dworshak Reservoir on the 
Middle Fork of the Clearwater River includes water- 
dependent and water-related recreation activities. 
Only visitation to developed recreation sites with 
direct access to the shoreline are included in the 
database. The NRMS data base includes all of the 
recreation facilities and sites operated by the Corps of 
Engineers and Idaho State Parks on Dworshak. 

NRMS visitation data for 1987 was incomplete, with 
visitation available in “visitor hours,” but not in 
“visitors.” To convert data to the appropriate unit 
of measure for 1987 the ratio of visitors to visitor 
hours for a known month and year were calculated. 
The resulting multiplier was then applied to the 
available 1987 visitor hours for the same month. 
The result of this calculation is the estimated 1987 
visitors (recreation days). 
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3.7.1.5 Lower Snake River and McNary 
Projects 

The visitation data for lakes on the lower Snake 
River ( Lake Sacajawea, Lake West., Lake Bryan, 
and Lower Granite Lake) and Lake Wallula 
(McNary project) on the Columbia River include 
water-dependent and water-related recreation 
activities. Only visitation to developed recreation 
sites with direct access to the shoreline are included 
in the database. The NRMS database includes all of 
the recreation facilities and sites operated by the 
Corps, Washington State Parks, and local govern- 
ment agencies on the lower Snake River and that 
portion of the Columbia River included in Lake 
Wallula. 

In four cases the visitation data was incomplete or 
unavailable for several or all months of particular 
years, and it was necessary to use two different 
methods to create data that serves as a proxy for 
visitation in the missing periods. For Lake Wallula, 
the July and August 1988 estimated visitation was 
estimated by averaging the available four years of 
monthly data to fill in those two missing months. 
July through December 1988 visitation for Lake 
Bryan and Lower Granite Lake, and July through 
December 1988 and all of 1987 at Lake West; was 
incomplete; visitation was available in “visitor 
hours,” but not in “visitors.” To convert data to the 
appropriate unit of measure for these areas, the 
ratio of visitors to visitor hours for a known month 
and year were calculated. The resulting multiplier 
was then applied to the available visitor hours for 
the same month. The result of this calculation is the 
estimated visitors for the missing months. 

3.7.1.6 Lower Columbia River Projects 

John Day Dambake Umatilla. Only developed 
recreation sites with direct access to the river are 
included in the NRMS database. Other upland 
recreation sites near the river but without direct 
access to it have been excluded. 

Supplemental data were obtained for Umatilla 
National Wildlife Refuge, administered by the U.S. 
Fish and Wildlife Service. The Corps’ NRMS data 

also includes some “general reservoir “ visitor use 
that occurs at undeveloped recreation sites on Lake 
Umatilla. There do not appear to be any significant 
gaps in visitor use for the project area. 

The Dalles Dambake Celilo. The visitor data for 
Lake Celilo includes water-dependent and water- 
related recreation activities. Only those developed 
recreation sites with direct access to the river are 
included in the database. Numerous other upland 
recreation sites in the Columbia River Gorge 
National Scenic Area without direct access to the 
river have been excluded. 

NRMS includes all of the recreation facilities that 
are located on The Dalles Lock and Dam Project 
lands that are administered by the Corps and by 
Washington State Parks (under lease from the 
Corps). Supplemental data were obtained for 
recreation sites administered by Oregon State Parks, 
the only other recreation management agency on 
Lake Celilo. The Corps NRMS data also includes 
some “reservoir general” visitor use occurring at 
undeveloped recreation sites on Lake Celilo. 

Because of the importance of windsurfing in the 
Columbia River Gorge, use of undeveloped but 
heavily used windsurf sites was estimated from data 
collected in a 1990 study on the economic impor- 
tance of windsurfing in the Columbia River Gorge 
(Povey, 1990). Of the 231,600 estimated windsurfing 
visits in 1990, approximately 30 percent of the use 
occurred in the three sub-areas of The Dalles 
project area (the remaining 70 percent was on Lake 
Bonneville). Of that, an estimated 70 percent 
occurred at developed recreation sites for which 
visitor data is collected. The estimated remaining 
30 percent occurred at undeveloped sites for which 
no specific data is kept (i.e., Rufus, Biggs). 

At least one year of visitor data was available for almost 
all of the developed recreation sites on Lake Celilo; 
there do not appear to be any significant gaps in visitor 
use for the project area. No recent visitor use sweys 
have been completed for The Dalles project. Therefore, 
average days per visit for the project are based on 
national averages at Corps projects. 
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Bonneville Dambke  Bonneville. The NRMS 
visitor data excludes numerous other upland recre- 
ation sites in the Columbia River Gorge National 
Scenic Area without direct access to this section of 
the river. NRMS includes all of the recreation 
facilities that are located on Bonneville Lock and 
Dam Project lands that are administered by the 
Corps. Supplemental data was obtained for recre- 
ation sites administered by other agencies, including 
the U.S. Fish and Wildlife Service, Oregon State 
Parks, and several local port districts. The NRMS 
data also includes some “general reservoir“ visitor 
use occurring at undeveloped recreation sites on 
Lake Bonneville. 

Windsurfing recreation data were estimated from 
Povey (1990). Of the 231,600 estimated windsurfing 
visits in 1990, approximately 70 percent of the use 
occurred in the three sub-areas of the Bonneville 
Project area (the remaining 30 percent was on Lake 
Celilo). Of that, an estimated 70 percent occurred 
at developed recreation sites for which visitor data is 
collected. The estimated remaining 30 percent 
occurred at undeveloped sites for which no specific 
data is kept (i.e., Bob’s Beach, Stevenson, Swell 
City, Mosier, and Doug’s Beach). Average percent 
of total use for windsurfing was based on a compari- 
son of total project visitation with windsurfing 
visitation presented in Povey (1990). Average use 
per Visit for windsurfing was a professional estimate 
of 3.4 hours. 

3.7.2 Bureau of ReclamationNational Park 
Service/U.S. Forest Service 

3.7.2.1 Hungry Horse DamlReservoir 

Reclamation supplied monthly visitation data from 
1987 to 1993. These recreation use data are col- 
lected by the USFS, Hungry Horse Ranger Station, 
and are based on campground receipts and recre- 
ation use observations at the location. Due to staff 
limitations and the size of the district, the recreation 
use data are not extremely accurate. Moreover, 
recreation data are not collected by activity. 

3.7.2.2 Grand Coulee DadLake Roosevelt 

The National Park Service (NPS) at Coulee Dam 
National Recreation Area collects most visitor data 
using traffic counters. The counters are located on 
park roads that receive little or no local use that is 
unrelated to recreation visits. Traffic counts are 
reduced by the number of vehicle trips attributable 
to employees of the concessionaires and the NPS. 
The NPS uses a multiplier of average number of 
vehicle occupants to determine the number of 
visitors to the park. In addition to traffic counts, the 
concessionaires provide accurate counts of house- 
boat rentals, which includes the total number of 
people in each party. 

The NPS also makes actual counts of the numbers of 
boat trailers at launch ramps, which translates into a 
reasonably accurate figure for total numbers of boat 
launches. Camping figures are acquired by actual 
count of the numbers of tents and recreational 
vehicles at the campgrounds. All figures are col- 
lected and tallied on a monthly basis. 

Figures given for the portions of Lake Roosevelt 
within the two Indian reservations are estimates 
made by the recreation staff of the Spokane and 
Colville Confederated Tribes. These estimates are 
the best figures available. These figures account for 
a small percentage of the total recreation use at 
Lake Roosevelt. 

3.7.3 Mid Columbia Public Utility District 
River Projects 

The main source of visitation data for mid-Colum- 
bia PUD projects is a combination of data collected 
by Washington State Parks and the data collected by 
the PUDs. The data includes all of the recreation 
facilities that are Iocated on the lakes and lands that 
are administered by either the State of Washington 
or the PUDs. This also includes land administered 
by Washington Department of Fish and Game. 

Average annual visitation was obtained over the Iast 
five complete years of record (1987-1991). Visita- 
tion is based on actual vehicle counts. At least one 
year of visitor data was available for the PUD sites, 
and for the Washington State Parks sites. For the 
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sites where less than five years of record was avail- 
able, the most recent year of data was used as a 
proxy for average annual use. 

3.7.4 Clearwater River Below Dworshak Dam 

The visitation data for the Clearwater River from 
below the Orofino bridge to the upper end of Lower 
Granite Lake includes water-dependent and water- 
related recreation activities. The source of base-line 
visitation data for the Clearwater River is a Clearwa- 
ter River Recreation Study (Krumpe, 1987), covering 
the period September 1986 through August 1987. 
Therefore, one year of data is being used as a proxy 
for historical average use. Although it is considered 
by some to be dated, the (Krumpe, 1987) study 
provides valid recreation use estimates for the lower 
Clearwater River. There is no other visitation/use 
data available for the Clearwater that has the degree 
of accuracy and validity found in this study. 

The Clearwater River Recreation Study surveyed 
and estimated visitation on six river segments. B o  
of the six segments are above Orofino on the main 
fork of the Clearwater. These segments would not 
be impacted by changes in operation of Dworshak 
Dam, therefore visitation estimates from the upper 
two segments (Kooskia to river mile 59 and river 
mile 59 to Orofino bridge) of the Krumpe study are 
not included in the use estimates input to the full- 
scale IAM. 

3.7.5 

The USFS, Hells Canyon National Area Field 
Office, maintains an historical database on recre- 

Hells Canyon National Recreation Area 

ation use for floatboat and powerboat recreationists. 
Both commercial and private recreation use data are 
collected. The data provides information which 
reflects general trends in overall use patterns rather 
that an exact count of yearly river users. The figures 
provided in table 2.28 represent private and commer- 
cial float and powerboat use during the regulated 
season, which runs from about the end of May to 
September 15. 

3.7.6 Columbia River - Hugh Keenlyside Dam 
to International Boundary 

A seven-year time series of annual visitation data is 
not available for recreation use on the Canadian 
stretch of the Columbia River between the Keenley- 
side Dam and the International BoundaIy. Boat 
and shore fishing estimates were accurately collected 
in a creel census conducted in the 1990/91 season 
(British Columbia Hydro, 1991). 

Annual visitation data for swimming, non-motor- 
ized boating, and sightseeing were not available. The 
numbers used in modeling analysis were gleaned 
from a 1984 recreation and tourism survey (Stephen- 
son, 1984) in combination with the 1990/91 creel 
census survey data collected for the river system. 
The fishing data generated in the 1990191 study was 
divided by the numbers for fishing generated in the 
Stephenson (1984) survey to estimate a percentage 
or ratio. The numbers for swimming, non-motor- 
ized boating and sightseeing generated by Stephen- 
son (1984) were then multiplied by the above per- 
centage to give estimates used in full-scale analysis. 
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CHAPTER 4 

ALTERNATIVES AND THEIR IMPACTS 

4.1 GENERAL ,DESCRIPTION OF 
ALTERNATIVES , 

Seven alternative System Operating Strategies (SOS) 
were considered in the Draft EIS. Each of the 7 
SOSs contained several options, bringing the total 
number of alternatives considered to 21. This Final 
EIS also evaluates 7 operating strategies, with a 
total of 13 alternatives now under consideration 
when accounting for options. Section 4.1 of this 
chapter describes the 13 alternatives and provides 
the rationale for including these alternatives in the 
Final EIS. Operating elements for each alternative 
are summarized in nb le  4-1. Later sections of this 
chapter describe the effects of these alternatives on 
recreation. 

The 13 fiial alternatives represent the results of the 
third analysis and review phase completed since 
SOR began. In 1992, the agencies completed an 
initial effort, known as “Screening” which identified 
90 possible alternatives. Simulated operation for 
each alternative was completed for five water year 
conditions ranging from dry to wet years, impacts to 
each river use area were estimated using simplified 
analysis techniques, and the results were compared 
to develop 10 “candidate SOSs.” The candidate 
SOSs were the subject of a series of public meetings 
held throughout the Pacific Northwest in September 
1992. After reviewing public comment on the candi- 
date strategies, the SOR agencies further reduced 
the number of SOSs to seven. These seven SOSs 
were evaluated in more detail by performing 
50-year hydroregulation model simulations and by 
determining river use impacts. The impact analysis 
was completed by the SOR workgroups. Each SOS 
had several options so, in total, 21 alternatives were 
evaluated and compared. The results were pres- 
ented in the Draft EIS, published in July, 1994. As 
was done after Screening, broad public review and 
comment was sought on the Draft EIS. A series of 
nine public meetings were held in September and 

October 1994, and a formal comment period on the 
Draft EIS was held open for over 4 lt2 months. 
Following this last process, the SOR agencies have 
again reviewed the list of alternatives and have 
selected 13 alternatives for consideration and pre- 
sentation in the Final EIS. 

Six options for the alternatives remain unchanged 
from the specific options considered in the Draft 
EIS. One option (SOS 4c) is a revision to a pre- 
viously considered alternative, and the rest represent 
replacement or new alternatives. The basic catego- 
ries 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 final SOSs are not numbered consecutively. 
There is one new SOS category, Settlement 
Discussion Alternatives, which is labeled SOS 9 
(see Section 4.1.6 for discussion). 

The 13 alternatives have been evaluated through the 
use of a computerized model known as HYDRO- 
SIM. Developed by BPA, HYDROSIM is a hydro- 
regulation model that simulates the coordinated 
operation of all projects in the Columbia River 
system. It is a monthly model with 14 time periods. 
April and August are split into two periods each 
because major changes can occur in streamflows in 
the first and second half of each of these months. 
The model is based on hydrologic data for a 
50-year period of record fiom 1928 through 1978. 
For a given set of operating rule inputs and other 
project operating requirements, HYDROSIM will 
simulate elevations, flows, spill, storage content and 
power generation for each project or river control 
point for the 50-year period. For more detailed 
information, please refer to Appendix A, River 
Operation Simulation. 

The following section describes the final alternatives 
and reviews the rationale for their inclusion in the 
Final EIS. 
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Table 4-1. SOS Alternative-1 

Summary of SOS 

SOS 1 represents system Operations 
before changes were made as a re- 
sult of the ESA listing of three Snake 
RIver salmon stocks. SOS 1 a repre- 
sents Operations from 1983 through 
the 1990-91 operating year, influ- 
enced by Northwest Power Act; SOS 
1 b represents how the system would 
operate without the Water Budget 
and related operations to benefit 
anadromous fish. Short-term opera- 
tions would be conducted to meet 
power demands while satisfying 
nonpower requirements. 

SOS 2 reflects operatlon of the sys- 
tem with interim flow improvement 
measures in response to the ESA 
salmon Ilstlngs. It Is conslstent with 
the 1992-93 operations described in 
the Corps' 1993 Interim Columbia 
and Snake River Flow Improvement 
Measures Supplemental EIS. SOS 
2c represents the operating decision 
made as a resuit of the 1993 Supple- 
mental EIS and Is the no action 
alternative for the SOS. Relative to 
SOS 1 a, primary changes are 
additional flow augmentatlon In the 
Columbia and Snake Rivers and 
modified pool levels at lower Snake 
and John Day reservoirs during juve- 
nile salmon migration. SOS 2d 
represents operations of the 1994-98 
Biological Opinion issued by NMFS, 
with additional flow aumentatlon mea- 
sures compared to SOS 2c. 

SOS 4 would coordinate opera- 
tlon of storage reservoirs to 
benefit recreation, resident fish, 
wildlife, and anadromous flsh, 
while mlnlmlzlng Impacts to 
power and flood control. Reser- 
voirs would be managed to 
specific elevations on a monthly 
basis; they would be kept full 
longer, while still providing spring 
flows for fish and space for flood 
control. The goal Is to mlnlmlze 
reservoir fluctuations while mov- 
ing clwer to natural flow 
conditions. SOS 4c attempts to 
accommodate anadromous fish 
needs by shaping mainstem flows 
to benefit migrations and would 
modify the flood control opera- 
tions at Grand Coulee. 

Actions by Project 

LIBBY 

Minimum project flow 3 kcfs 
No refill targets 
Summer draff limit of 5-10 feet 

KAF = 1.234 million cubic meters 

Operate on system proportional draff 
aslnSOS l a  

Provide flow augmentatlon for 
salmon and sturgeon when Jan. to 
July forecast is greater than 6.5 MAF 

Meet sturgeon flows of 15,20, and 
12.5 kds In May, June, and July, re- 
spectively, in at least 3 out of 10 
years 

MAF = 1.234 billion cubic meters 

Meet specific elevatlon tar- 
gets as indicated by Integrated 
Rule Curves (IRCs); IRCs are 
based on storage content at 
the end of the previous year, 
determination of the appropri- 
ate year within the critical 
period, and runoff forecasts 
beglnnlng In January 

full (2,459 feet) June-Sept; 
minimum annual elevation 
ranges from 2,399 to 2,327 
feet, depending on critical year 
determinatlon 

Meet varlable sturgeon flow 
targets at Bonners Ferry dur- 
ing May 25-August 16 period; 
flow targets peak as high as 
35 kcfs In the wettest years 

IRCs seek to keep reservoir 
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Table 4-1. SOS Alternative-I 

SOS 5 would aid jwenlle 
salmon by lncreaslng river 
veloclty. The four lower Snake 
River projects would have new 
outlets Installed, allowing the 
reservoirs to be drawn down 
to near the original river eleva- 
tlon. The "natural river" 
operation would be done for 
4 1/2 months In SOS 5b and 
year-round in SOS 5c. John 
Day would also be operated at 
MOP for 4 months, and flow 
augmentation measures on 
the Columbia River portion of 
the bash would continue as in 
sos 2c. 

SOS 6 Involves drawing down 
lower Snake River projects to 
fixed elevations below MOP to 
aid anadromousfish. SOS 6b 
provides for fixed drawdowns 
for all four lower Snake 
projects for 4 112 months: SOS 
6d draws down Lower Granite 
only for 4 1/2 months. John 
Day would also be operated at 
MOP for 4 months, and flow 
augmentation measures on the 
Columbia River portion of the 
basin would continue as in 
sos 2c. 

SOS 9 represents operations 
suggested by the USFWS, 
NMFS, the state fisheries 
agencies, Native American 
tribes, and the Federal operat- 
ing agencies during the 
settlement discussions in re- 
sponse to the IDFG v. NMFS 
court proceedings. This alter- 
native has three optlons. SOSs 
Sa, 9b. and 9c, that represent 
different scenarios to provlde 
Increased river velocities for 
anadromous fish by establish- 
ing flow targets during 
migration and to carry out 
other actions to benefit ESA- 
listed species. The three 
options are termed the De- 
tailed Fishery Operating Plan 
(Sa), Adoptive Management 
(Sb), and the Balanced Im- 
pacts Operation (Sc). 

SOS PA represents the opera- 
tion recommended by NMFS 
and the USFWS Biological 
Opinions issued March 1, 
1995. This SOS supports r e  
covery of ESA-listed species 
by storing water during the fall 
and winter to meet spring and 
summer flow targets, and pro- 
tects other resources by 
setting summer draft limits to 
manage negative effects, by 
providing flood protection, and 
by providing for reasonable 
power generation. 

Operate on system propor- Operate on system propor- Operate on minimum flow 
tional draft as in SOS l a  up to flood control rule curves tional draft as in SOS 1 a 

year-round, except during flow 

Provide sturgeon flow re- 
leases April-Aug. to achieve 
up to 35 kcfs at Bonner's Ferry 

augmentation period 

Operate on system propor- 
tional draft as In SOS 1 a tlonal draft as In SOS la 

wah appropriate ramp up and- 
ramp down rates 

Operate on mlnimum flow up 
to flood control rule curves 
year-round, except during flow 
augmentation 

Provide sturgeon flow re- 
leases similar to SOS 2d 

Can draft to elevation 2,435 
by end of July to meet flow 
targets 

1 kds=28ans 

Operate to the integrated 
Rule Curves and provide 
sturgeon flow releases as in 
sos 4c 

1 f t  = 0.3046 meter 

Operate on minimum flow up 
to flood control rule curves be- 
ginning in Jan., except during 
flow augmentation period 

Strive to achieve flood con- 
trol elevatlons In Dec. In all 
years and by April 15 In 75 
percent of years 

Provide sturgeon flows of 25 
kcfs 42 days In June and July 

Provide sufficient flows to 
achieve 11 kcfs flow at 
Bonner's Ferry for 21 days af- 
ter maximum flow period 

Draft to meet flow targets, to 
a minimum end of Aug. eleva- 
tion of 2,439 feet. unless 
deeper drafts needed to meet 
sturgeon flows 
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Table 4-1. SOS Alternative2 
Actions by Project 

No maximum flow restriction from 
mid-Oct to mid-Nov. 

No draft limit; no refill target 

Operate on system proportional draft 
as lnSOS la 

Operate on system proportional draft 
as inSOS la  

Meet specific elevation tar- 
gets as indicated by Integrated 
Rule Curves (IRCs), similar to 
operation for Libby 

IRCs seek to keep reservoir 
full (3,560 feet) June-Sept.; 
minimum annual elevation 
ranges from 3,520 to 3,450 
feet, depending on critical year 

Operate on system proportional draft 
as in SOS la ~ ~ ~ ~ ~ ~ ~ l ' ~ ~ ~ ~ ~ r ~ ~ ~  

down to 2.051 feet every 6th 
year 

KAF = 1.234 million cubic meters MAF = 1.234 billion cubic rnelers 
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Table 4-1. SOS Alternative-2 

Operate on minimum flow up 
to flood control rule curves 
year-round, except during flow 
augmentatlon period 

tional draft as In SOS 1 a tlonal draft as In SOS la 

perate on system propor- 
tional draft as in SOS la tlonal draft as In SOS l a  

Operate on minimum flow up 
to flood control rule curves 
year-round, except during flow 
augmentation 

Can draft to meet flow tar- 
gets, to a minimum end-ofduly 
elevation of 3,535 feet 

Operate to the Integrated 
Rule Curves as in SOS 4c 

Operate on minimum flow up 
to flood control rule curves 
year-round, except during flow 
augmentatlon period 

Strive to achieve flood con- 
trol elevations by April 15 in 75 
percent of the years 

Dr& to meet flow targets, to 
a minimum end-of-August el- 
evation of 3,540 feet 

'perate On mln'mum 'Ow 
to flood control rule curves 
year-round, except during flow 
augmentatlon period 

Operate to flood control el- 
evations by April 15 in 90 
percent of the years 

Operate to help meet flow 

Operate on system propor- 
tional draft as in SOS la 

Operate on system propor- 
tional draft as in SOS 1 a 

s z G ~ ; ~ z z  ,-,. - ,._XI..I_ _I .... I targets, but do not draft below 
tional drafl as in SOS la 
Operate on system propor- tional Operate draft on as system In SOS propor- 1 a ~ ~ A ; ~ ~ ~ ~ ~ & ~ @ @ & ~ h ~ ~  full pool through Aug. 

Operate on minimum flow up 
to flood control rule curves 
year-round, except during flow 
augmentation period 

Can draft to meet target 
flows, to a minimum end-of- 
July elevation of 2,060 feet 

Elevation targets established 
for  each month, generally no 
lower than 2,056 feet Dec.- 
April. no lower than 2,057 feet 
end of May, full (2,0625 feet) 
June-Aug., 2,056 feet 
Sept.--Nov. 

lkds=28ms 1 It = 0.3048 meter 
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Table 4-1. SOS Alternative3 
Actions by Project 

GRAND 
COULEE 

Operate to meet Water Budget tar- 
get flows of 134 kcfs at Priest 
Rapids in Mayl’ 

Meet minimum elevation of 1,240 
feet in May 

No refill target of 1,240 feet in May 
Maintain 1,285 feet JuneSept.; 

mlnimum 1 , Z O  feet rest of year 
No May-June flow target 

Storage of water for flow augmen- 
tatlon from January through April 

Supplemental releases (In con- 
junction with upstream projects) to 
provide up to 3 MAF additlonal 
(above Water Budget) flow augmen- 
tation In May and June, based on 
sliding scale for runoff forecasts 

System flood control space shlfted 
from Brownlee, Dworshak 

Contribute, in conjunction with up- 
stream storage projects, up to 4 MAF 
for additlonal flow augmentation 

Operate in summer to provide flow 
augmentation water and meet down- 
stream flow targets, but draft no 
lower than 1,280 feet 

Operate to end-of-month el- 
evation targets, as follows: 

1,288 Sept.-Nov 
1,287 Dec. 
1,270 Jan. 
1,260 Feb. 
1,270 Mar. 
1,272 Apr. 15 
1,275 Apr. 30 
1,280 May 
1,288 Jun.-Aug. 
Meet flood control rule curves 

only when Jan.-June runoff fore- 
cast exceeds 68 MAF 

PRIEST 
RAPIDS Meet May-June flow targets J/ 

Maintain minimum flows to meet 
Vernita Bar Agreement 

Operate as in SOS l a  Operate as In SOS l a  

No M a y  flow target 
Meet Vernita Bar Agreement 

I/ FIw targets are weekly averages with weekend and holiday flows no less than 80 percent of flows over previous 5 days. 
2/ 55 k d s  during heavy load hours October 15 to November 30; minimum instantaneous flow 70 k d s  December to April 

KAF = 1.234 million cubic meters MAF = 1.234 billion cubic meters 
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Table 4-1. SOS Alternative-3 

Operate on system propor- 
tlonal draft and provide flow 
augmentatlon as in SOS 2c 

Operate on system propor- 
tional draft and provide flow 
augmentation as In SOS 2c 

Operate on system propor- 
tional draft and provlde flow 
augmentation as In SOS 2c 

Operate on system propor- 
tional draft and provide flow 
augmentation as in SOS 2c 

Operate to meet flood control 
requirements and Vernita Bar 
agreement 

Provide flow augmentation re- 
leases to help meet targets a t  
The Dalles of 220300 kcfs April 
16-June 15,200 kcfs June 16- 
July 31, and 160 kcfs Aug. 
1-Aug.31, based on appropriate 
critical year determination 

In above average runoff years, 
provide 40% of the additional 
runoff volume as flow augmenta- 
tion 
,.,.,,,̂ I,"̂ *,̂ rxx",-x ,,+_"..._-. +# ......,... .I 

Operate on minimum flow up 
to flood control rule curves 
year-round, except during flow 
augmentation period 

Can draft to meet flow tar- 
gets, bounded by SOS 9a and 
9c targets, to a rnlnlmum end- 
ofJuly elevation of 1,265 feet 

t?Z,,.-." . Gd3%G$,Q$9tp==:cT: ..,,,. *."?,.,̂  &-c*E&l 

Operate to meet McNary flow 
targets of 200 kcfs April 
16-June 30 and 160 kcfs in 
July 

Can draft to meet flow tar- 
gets, to a minimum end-ofJuly 
elevation of 1,280 feet 

Contribute up to 4 MAF for 
additional flow augmentation, 
based on sliding scale for run- 
off forecasts, in conjunction 
with other upstream projects 

System flood control shifIed 
to this project 

Operate to achieve flood 
control elevations by April 15 
in 85% of years 

Drafi to meet flow targets, 
down to minimum endsf-Aug. 
elevation of 1,280 feet 

Provide flow augmentation 
releases to  meet Columbia 
Rhrer flow targets at McNary 
of 220-260 kcfs April 20-June 
30, based on runoff forecast, 
and 200 kcfs July-Aug. 

Operate as In SOS la Operate as in SOS la Operate as in SOS la Operate as in SOS la 

Operate as In SOS la Operate as in SOS 1 a Operate as in SOS la 

1 k d s = 2 8 m s  

Operate as in SOS 1 a 

1 ft = 0.3048 meter 
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Table 4-1. SOS Alternativd 

Actions by Project 

SNAKE 
RIVER 
ABOVE 
BROWNLEE 

A" :::zri-""* . x x + + I  
Iw_ 

Normal 1990-91 operations; no 
Water Budget flows 

Release up to 427 KAF (190 KAF 
April 1 W u n e  15; 137 KAF Aug.; 
100 KAF Sept.) for flow augmenta- 
tion 

Same as SOS 1 a 

SameasSOSla Release up to 427 KAF, as In SOS 
2c 

Release additional water obtained 
by purchase or other means and 
shaped per Reclamation releases 
and Brownlee draft requirements; 
simulation assumed 927 KAF avail- 
able 

Draft as needed (up to 11 0 KAF in 
May) for Water Budget, based on 
target flows of 85 kcfs at Lower 
Granite 

Operate per FERC license 
Provide system flood control stor- 

age space 

No maxhum flow restriction from 
mid-Oct. to mid-Nov. 

No draft limit; no refill target 

KAF = 1.234 million cubic meters 

Same as SOS l a  except 
slIghtlY different flood control 
rule curves 

Same as SOS l a  except for addi- 
tionat flow augmentation as follows: 

Draft UD to 137 KAF In July, but not 
drafting blow 2,067 feet: refill from 
the Snake River above Brownlee in 

Draft up to 100 KAF In Sept. 
ShHt system flood control to Grand 

Coulee 
Provide 9 kcfs or less in November; 

fill project by end of month 
Maintain November monthly aver- 

age flow December through April 

Awust 

Same as SOS 2c, plus pass addi- 
tional flow augmentation releases 
from upstream projects 

MAF = 1.234 billion cubic meters 
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Table 4-1. SOS Alternative4 

Same as SOS la Same as SOS l a  
Provide up to 927 KAF through 
Brownlee as determined by 
Reclamation 

Provide up to 927 KAF through 
Brownlee as determined by 
Reclamation 

Same as SOS 4c 

. m y  ,,.., -xw, , , .t7@%Yk*;l 

Same as SOS 4c Same as SOS 4c Shft system flood control to drafts 

Same as SOS 4c Draft up to 110 KAF In May, 
137 KAF In July, 140 KAF In 

Draft to elevation 2,069 feet in 
May, 2,067 feet In July, and 

Inflow after May and July 
~$3q$y@2@ggprS2,% in Sept for flow 2,059 feet In Sept., passlng 

Grand Coulee 

Draft up to 190 KAF Aprii- 
May, 137 KAF in July, 100 
KAF In Sept for flow augmen- 
tation 

Shft system flood control to 
Grand Coulee 

Provide an additional 11 0 
KAF In May if elevation Is 
above 2,068 feet and 11 0 KAF 
In Sept. if elevation is above 
2,043.3 feet 

Same as SOS 9b 

1 k d s = 2 8 m s  1 ft = 0.3048 meter 
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Table 4-1. SOS Alternative5 

Actions by Project 

Draft up to 600 KAF In May to 
meet Water Budget target flows of 
85 kcfs at Lower Granite 

Provide system flood control stor- 
age space 

M e e t  minimum project flows 
(2 kcfs. except for 1 kcfs in August): 
summer draft limits; maximum 
discharge requirement Oct. to Nov. 
(1.3 kcfs plus inflow) - No Water Budget releases 

K4F = 1.234 million cubic meters 

:.$~$$*$Ji~~*$~A 
L,<>, ,.-, *~.*Y.. ,.*, .A  >.A?- .AX? 

Same as SOS la, plus the following 
supplemental releases: 

Elevation targets established for 
each month: 3,599 feet Sept.-Oct.; . .  

900 KAF or more from April 16 to 

cast at Lower Granite 

flood 

feet June-Aug.; 

rule 
june 15, depending on runofffore- Nov.-April; 1,595 feet May; 1,599 

Up to 470 KAF above 1.2 kck  mini- 
mum release from June 16 to Aug. 
31 

Maintain 1.2 kds discharge from 
Oct. through April, unless higher re- 
quired 

Shift system flood control to Grand 
Coulee ApriMuly if runoff forecasts 
at Dworshak are 3.0 MAF or less 

Operate on 1.2 kcfs minimum dls- 
charge up to flood control rule curve, 
except when providlng flow augmen- 
tation (April 10 to July 31) 

Provide flow augmentation of 1.0 
MAF plus 1.2 kcfs minimum dis- 
charge, or 927 KAF and 1.2 kcfs, 
from April lOJune 20, based on run- 
off forecasts, to meet Lower Granite 
flow target of 85 kcfs 

Provide 470 KAF from June 21 to 
July 31 to meet Lower Granite flow 
target of 50 kds 

Draft to 1,520 feet after volume is 
expended, if Lower Granite flow tar- 
get is not met; if volume is not 
expended, draft below 1,520 feet 
until volume Is expended 

MAF = 1.234 billion cubic meters 
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Table 4-1. SOS Alternative-5 

g;s3 yp,::? "Y"-'"' - 4 Z q 5  "l"W, 

k l , ~ ~ ~ ~ . ~ ; ~ ; ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

Operate to local flood control 
rule curve 

No proportional draft for 
power 

Shift system flood control to 
lower Snake proJects 

Provide Water Budget flow 
augmentatlon as In SOS la 

Draf! to refill lower Snake 
projects If natural lnfiow Is In- 
adequate 

Operate to flood control dur- 
ing spring 

Reflll In June or July and 
malntaln through August 

Draft for power productlon 
during fall 

Same as SOS 5b 

l:;Gy4%z,s __,, ,: ,,_,, ~ p $ & ~ ~  
Same as SOS 5b 

Remove from proportional 
draft for power 

operate to local flood control 
rule curves, with wstem flood 
control shifled to Grand 
Coulee 

Maintain flow at  1.2 kcfs  
minimum discharge, except for 
flood control or flow augmenta- 
tion discharges 

Operate to meet Lower 
GranRe flow targets (at splli- 
way crest) of 74 kcfs  April 
16-June 30,45 kcfs July, 32 
kcfs August 

Similar to SOS 9% except 
operate to meet flow targets a t  
Lower Granh  ranging from 85 
to 140 kcfs April 16June 30 
and 50-55 kcfs in July 

Can draft to meet flow tar- 
getsto a min. end-ofduly 
elevation of 1,490 feet 

Similar to SOS 9a, except 
operate to meet Lower GranHe 
flow target (at spillway crest) of 
63 kcfs April J u n e  

Can draft to meet flow tar- 
gets to a min. end-ofJuly 
elevation of 1,520 feet 

1 ft = 0.3048 meter 

Operate on minimum flow-up 
to flood control rule curve 
year-round, except during flow 
augmentation period 

Draft to meet flow targets, 
down to min. end-of-Aug. el- 
evation of 1,520 feet 

Sliding-scale Snake River 
flow targets at Lower Granite 
of 85 to 100 kcfs Aprll 1 Odune 
20 and 50 to 55 k c f s  June 
21-Aug. 31, based on runoff 
forecasts 
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Table 4-1. SOS Alternative6 
Actions by Project 

Snake River projects (within 3 to 5 
feet of full pool, daily and weekly 
fluctuations) 

Provide maxlmum peaking capac- 
ity of 20 kcfs over dally average flow 
in May 

Same as 1 a. except: 
No minimum flow limit (1 1,500 cfs) 

during fall and winter 
No fish-related rate of change in 

flows in May 

Operate reservoirs within 1 foot 
above MOP from April 16 to July 31 

Same as SOS la for rest of year 

Same as SOS 2c 

Same as SOS 2c 

Columbia irojects (generally within 3 
to 5 feet of full pool, dally and weekly 
fluctuations) 

Restricted operatlon of Bonnevllle 
second powerhouse 

Same as la, except no restrictions 
on Bonneville second powerhouse 

KAF = 1.234 million cubic meters 

...,,IIx,F,x., ,&\-,,--A,. ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  , .  * ..*p>;gigrz 

Same as SOS 1 a except: lower John 
Day to minimum Irrigation pool 
(approx. 262.5 feet) from April 15 to 
Aug. 31 ; operate within 1.5 feet of 
forebay range, unless need to raise 
to avoid Irrigation Impacts 

Same as SOS 2c, except op- 
erate John Day within 2 f e d  of 
elevation 263.5 feet Nov. 1 
through June 30 

Same as SOS 2c 

h4AF = 1 .ZM billion cubic meters 
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Table 4-1. SOS Alternative-6 

;y;p ?$r<,y+ 1.11 . Y , , * . q y " -  e,,, [ t 3 1 " ~ ~ ~ ~ ~ ~ ~ S ~ S ~ b ~ ~ ~ ~ ~ ~ ~  
Drafl2 feet per day starting 

Feb. 18 
Operate at natural river level, 

approx. 95 to 11 5 ft below full 
pool, April 16-Aug. 31; draw- 
down levels by project as 
follows, in feet: 

Lower Granlte 623 
Little Goose 524 
L Monumentat 432 
IceHarbor 343 
Operate within 3 to 5 ft of full 

pool rest of year 
Refill from natural flows and 

storage releases 

Same as SOS 54 except 
drawdowns are permanent 
once natural river levels 
reached; no refill 

Draft2 feet per day 
starting April 1 

Operate 33 feet below 
full pool Aprlil6-Aug. 31; 
drawdown levels by 
project as follows, in feet: 

Lower Granite 705 
UttieGoose 605 
L Monumental 507 
IceHarbor 407 
Operate over 5-foot 

forebay range once draw- 
down elevation reached 

Refill from natural flows 
and storage releases 

Same as SOS 1 a rest 
of year 

Draft Lower Granite 2 
feet per day starling April 
1 

Operate Lower Granite 
near 705 ft for 4 1/2 
months, April 16-Aug. 31 

Operate 33 feet below full pool (see 
SOS 6b) April I-Aug. 31'to meet L 
Granite flow targets (see Dworshak); 
same as SOS 1 a rest of year 

Spill to achieve 80/80 FPE up to 
total dissolved gas cap of 120% dally 
average; spill cap 60 kcfs at all 
projects 

Operate at MOP, with 1 foot flex- 
ibility April 1 -Aug. 31; same as SOS 
1 a rest of year 

Spill to achieve 80l80 FPE up to 
total dissolved gas cap of 120% dally 
average: spill caps range from 18 
kcfs at L Monumental to 30 kcfs at 
L Granite 
'XI,, I rx;-,.",r-,x,<4*x,..~-,.,- 

Operate 35 to 45 feet below full 
pool April I J u n e  15 to meet L 
Granite fiow targets (see Dworshak), 
refill by June 30; same as SOS la 
rest of year 

Spill to achieve 80/80 FPE, as in 
SOS 9b 

~Yz$g~~&~Q--~gppxdzgjq 

Operate at MOP with 1 foot 
flexibilly between April 10 - 
Aug. 31 

Refill three lower Snake 
River pools after Aug. 31, 
Lower Granite after Nov. 1 5  

Spill to achieve 80% FPE 
up to total dissohred gas cap 
of 1 1 5% 12- hour average; 
spill caps range from 7.5 kcfs 
at L Monumental to 25 kcfs  
at Ice Harbor 

Same as SOS 2, except oper- 
ate John Day within 1.5 feet 
above elevation 257 feet 
(MOP) from May 1 through 
Aug. 31; same as SOS 2c rest 
of year 

Same as SOS 5 Same as SOS 5, except operate 
John Day within 1 foot above eleva- 
tlon 257 feet April 15Aug. 31 - McNary flow targets as described 
for Grand Coulee 

Spill to achieve 80/80 FPE, up to 
same as ~ 0 s  

1-3 " ~ ~ ~ ~ ~ ~ ~ ? ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  total dissolved gas cap of 120% dally 
average, as derived by agencies 

Same as SOS 5b 

Same as SOS 2, except operate 
John Day at minimum Irrigation pool 
or 262.5 feet with 1 foot of flexibility 
from April 16-Aug. 31 

McNary flow targets as described 
for Grand Coulee 

Spill to achieve 80/80 FPE, up to 
total dissolved gas cap of 120% 
daily average, as derived by Corps 

Same as SOS 9b, except operate 
John Day at minimum operating pool 

1 fI = 0.3048 meter 1 kds=28cms 

Pool operations same as 
SOS 212, except operate John 
Day at 257 feet (MOP) year- 
round, wilh 3 feet of flexlblltty 
March-Oct. and 5 feet of flex- 
ibility Nov.-Feb. 

Spill to achieve 80% FPE 
up to total dissolved gas cap 
of 115% 12-hour average; 
spill caps range from 9 kcfs at 
John Day to 90 kcfs at The 
Dalles 
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4.1 .l SOS 1-Pre-ESA Operation 

This alternative represents one end of the range of the 
SOR strategies in terms of their similarity to historical 
system operations. This strategy reflects Columbia 
River system operations before changes were made as 
a result of the ESA listing of three Snake River salmon 
stocks. This SOS has two options: 

SOS la (Pre-Salmon Summit Operation) 
represents operations as they existed from 
1983 through the 1990-91 operating year, 
including Northwest Power Act provisions to 
restore and protect fish populations in the 
basin. Specific volumes for the Water Budget 
would be provided from Dworshak and 
Brownlee reservoirs to attempt to meet a 
target flow of 85 kcfs (2,380 cms) at Lower 
Granite Dam in May. Sufficient flows would 
be provided on the Columbia River to meet 
a target flow of 134 kcfs (3,752 cms) at Priest 
Rapids Dam in May. Lower Snake River 
projects would operate within 3 to 5 feet (0.9 
to 1.5 m) of full pool. Other projects would 
operate as they did in 1990-91, with no 
additional water provided from the Snake 
River above Brownlee Dam. 

SOS l b  (Optimum Load-Following Opera- 
tion) represents operations as they existed 
prior to changes resulting from the North- 
west Power Act. It is designed to demon- 
strate how much power could be produced if 
most flow-related operations to benefit 
anadromous fish were eliminated including: 
the Water Budget; fish spill requirements; 
restrictions on operation of Bonneville’s 
second powerhouse; and refill targets for 
Libby, Hungry Horse, Grand Coulee, Dwor- 
shak, and Albeni Falls. It assumes that 
transportation would be used to the maxi- 
mum to aid juvenile fish migration. 

4.1.2 SOS 2-Current Operations 

This alternative reflects operation of the Columbia 
River system with interim flow improvement mea- 
sures made in response to ESA listings of Snake 

River salmon. It is very similar to the way the 
system operated in 1992 and reflects the results of 
ESA Section 7 consultation with NMFS then. The 
strategy is consistent with the 1992-93 operations 
described in the Corps’ 1993 Interim Columbia and 
Snake Rivers Flow Improvement Measures Supplemen- 
tal EIS (SEIS). SOS 2 also most closely represents 
the recommendations issued by the NMFS Snake 
River Salmon Recovery Team in May 1994. 
Compared to SOS 1, the primary changes are addi- 
tional flow augmentation in the Columbia and Snake 
Rivers and modified pool levels at lower Snake and 
John Day reservoirs during juvenile salmon migra- 
tion. This strategy has two options: 

SOS 2c (Final SEIS Operation- No Action 
Alternative) matches exactly the decision 
made as a result of the 1993 SEIS. Flow 
augmentation water of up to 3.0 MAF 
(3.7 billion m3) on the Columbia River (in 
addition to the existing Water Budget) would 
be stored during the winter and released in 
the spring in low-runoff years. Dworshak 
would provide at least an additional 300 KAF 
(370 million m3) in the spring and 470 KAF 
(580 million m3) in the summer for flow 
augmentation. System flood control shifts 
from Dworshak and Brownlee to Grand 
Coulee would occur through April as need- 
ed. It also provides up to 427 KAF (527 mil- 
lion m3) of additional water from the Snake 
River above Brownlee Dam. 

SOS 2d (1994-98 Biological Opinion) 
matches the hydro operations contained in the 
1994-98 Biological Opinion issued by NMFS 
in mid-1994. This alternative provides water 
for the existing Water Budget as well as addi- 
tional water, up to 4 W, for flow augmenta- 
tion to benefit the anadromous fish migration. 
The additional water of up to 4 MAF would 
be stored in Grand Coulee, Libby and Arrow, 
and provided on a sliding scale tied to runoff 
forecasts. Flow targets are established at 
Lower Granite and McNaxy. 

. 

In cases such as the SOR, where the proposed action 
is a new management plan, the No Action Alterna- 
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tive means continuing with the present course of 
action until that action is changed (46 FR 13027). 
Among all of the strategies and options, SOS 2c best 
meets this definition for the No Action Alternative. 

4.1.3 SOS 4Stable Storage Project Operation 

This alternative is intended to operate the storage 
reservoirs to benefit recreation, resident fish, wild- 
life, and anadromous fish while minimizing impacts 
of such operation to power and flood control. 
Reservoirs would be kept full longer, but still provide 
spring flows for fiih and space for flood control. 
The goal is to minimize reservoir fluctuations while 
moving closer to natural flow conditions. For the 
Final EIS, this alternative has one option: 

SOS 4c (Stable Storage Operation with 
Modified Grand Coulee Flood Control) 
applies year-round Integrated Rule Curves 
(IRCs) developed by the State of Montana 
for Libby and Hungry Horse. Other reser- 
voirs would be managed to specific elevations 
on a monthly basis; they would be kept full 
longer, while still providing spring flows for 
fish and space for flood control. The goal is 
to minimize reservoir fluctuations while 
moving closer to natural flow conditions. 
Grand Coulee would meet elevation targets 
year-round to provide acceptable water 
retention times; however, upper rule curves 
would apply at Grand Coulee if the January 
to July runoff forecast at the project is great- 
er than 68 MAF (84 billion m3). 

4.1.4 SOS $Natural River Operation 

This alternative is designed to aid juvenile salmon 
migration by drawing down reservoirs (to increase 
the velocity of water) at four lower Snake River 
projects. SOS 5 reflects operations after the instal- 
lation of new outlets in the lower Snake River dams, 
permitting the lowering of reservoirs approximately 
100 feet (30 m) to near original riverbed levels. This 
operation could not be implemented for a number of 
years, because it requires major structural modifica- 
tions to the dams. Elevations would be: Lower 
Granite - 623 feet (190 m); Little Goose - 524 feet 

(160 m); Lower Monumental - 432 feet (132 m); 
and Ice Harbor - 343 feet (105 m). Drafting would 
be at the rate of 2 feet (0.6 m) per day beginning 
February 18. The reservoirs would refill again with 
natural inflows and storage releases from upriver 
projects, if needed. John Day would be lowered as 
much as 11 feet (3.3 m) to minimum pool, elevation 
257 feet (78.3 m), from May through August. All 
other projects would operate essentially the same as 
in SOS la, except that up to 3 MAF (3.7 billion m3) 
of water (in addition to the Water Budget) would be 
provided to augment flows on the Columbia River in 
May and June. System flood control would shift 
from Brownlee and Dworshak to the lower Snake 
River projects. Also, Dworshak would operate for 
local flood control. This alternative has two options: 

SOS 5b (Four and One-half Month Natural 
River Operation) provides for a lower Snake 
River drawdown lasting 4.5 months, begin- 
ning April 16 and ending August 31. Dwor- 
shak would be drafted to refill the lower 
Snake River projects if natural inflow were 
inadequate for timely refill. 

SOS 5c (Permanent Natural River Opera- 
tion) provides for a year-round drawdown, 
and projects would not be refilled after each 
migration season. 

4.1.5 SOS &Fixed Drawdown 

This alternative is designed to aid juvenile anadro- 
mous fish by drawing down one or all four lower 
Snake River projects to fixed elevations approxi- 
mately 30 to 35 feet (9 to 10 m) below minimum 
operating pool. As with SOS 5, fixed drawdowns 
depend on prior structural modifications and could 
not be instituted for a number of years. Draft would 
be at the rate of 2 feet (0.6 m) per day beginning 
April 1. John Day would be lowered to elevation 
257 feet (78.3 m) from May through August. All 
other projects would operate essentially the same as 
under SOS la, except that up to 3 MAF (3.7 bil- 
lion m3) of water would be provided to augment 
flows on the Columbia River in May and June. 
System flood control would shift from Brownlee and 
Dworshak to the lower Snake projects. Also, Dwor- 
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shak would operate for local flood control. This 
alternative has two options: 

SOS 6b (Four and One-half Month Fixed 
Drawdown) provides for a 4.5-month draw- 
down at all four lower Snake River projects 
beginning April 16 and ending August 31. 
Elevations would be: Lower Granite - 
705 feet (215 m); Little Goose - 605 feet 
(184 m); Lower Monumental - 507 feet 
(155 m); and Ice Harbor - 407 feet (124 m). 

SOS 6d (Four and One-half Month Lower 
Granite Fixed Drawdown) provides for a 
45-month drawdown to elevation 705 feet 
at Lower Granite beginning April 16 and 
ending August 31. 

4.1.6 SOS 9-Settlement Discussion 
Alternatives 

This SOS represents operations suggested by 
USFWS and NMFS (as SOR cooperating agencies), 
the State fisheries agencies, Native American tribes, 
and the Federal operating agencies during the 
settlement discussions in response to a court ruling 
in the IDFG u NMFS lawsuit. The objective of 
SOS 9 is to provide increased velocities for anadro- 
mous fish by establishing flow targets during the 
migration period and by carrying out other actions 
that benefit ESA-listed species. The specific op- 
tions were developed by a group of technical staff 
representing the parties in the lawsuit. The group 
was known as the Reasonable and Prudent Alterna- 
tives Workgroup. They developed three possible 
operations in addition to the 1994-98 Biological 
Opinion. This strategy has three options: 

SOS 9a (Detailed Fishery Operating Plan 
[DFOP]) establishes flow targets at The 
Dalles based on the previous year’s end-of- 
year storage content, similar to how PNCA 
selects operating rule curves. Grand Coulee 
and other storage projects are used to meet 
The Dalles flow targets. Specific volumes of 
releases are made from Dworshak, Brownlee, 
and upper Snake River to try to meet Lower 

Granite flow targets. Lower Snake River 
projects are drawn down to near spillway 
crest level for 4 1/2 months. Specific spill 
percentages are established at run-of-river 
projects to achieve no higher than 120 per- 
cent daily average total dissolved gas. Fish 
transportation is assumed to be eliminated. 

SOS 9b (Adaptive Management) establishes 
flow targets at McNary and Lower Granite 
based on runoff forecasts. Grand Coulee 
and other storage projects are used to meet 
the McNary flow targets. Specific volumes of 
releases are made from Dworshak, Brownlee, 
and the upper Snake River to try to meet 
Lower Granite flow targets. Lower Snake 
River projects are drawn down to minimum 
operating pool levels and John Day is at 
minimum irrigation pool level. Specific spill 
percentages are established at run-of-river 
projects to achieve no higher than 120 per- 
cent daily average for total dissolved gas. 

SOS 9c (Balanced Impacts Operation) 
draws down the four lower Snake River 
projects to near spillway crest levels for 2 1/2 
months during the spring salmon migration 
period. Full drawdown level is achieved on 
April 1. Refill begins after June 15. This 
alternative also provides 1994-98 Biological 
Opinion flow augmentation (as in SOS 2d), 
IRC operation at Libby and Hungry Horse, a 
reduced flow target at Lower Granite due to 
drawdown, limits on winter drafting at Albeni 
Falls, and spill to achieve no higher than 120 
percent daily average for total dissolved gas. 

4.1.7 SOS PA-Preferred Alternative 

This SOS represents the operation recommended 
by NMFS and USFWS in their respective Biologi- 
cal Opinions issued on March 1, 1995. SOS PA is 
intended to support recovery of ESA-listed 
species by storing water during the fall and winter 
to meet spring and summer flow targets, and to 
protect other resources by managing detrimental 
effects through maximum summer draft limits, by 
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providing public safety through flood protection, 
and by providing for reasonable power genera- 
tion. This SOS would operate the system during 
the fall and winter to achieve a high confidence of 
refill to flood control elevations by April 15 of 
each year, and use this stored water for fish flow 
augmentation. It establishes spring flow targets 
at McNary and Lower Granite based on runoff 
forecasts, and a similar sliding scale flow target at 
Lower Granite and a fixed flow target at McNary 
for the summer. It establishes summer draft 
limits at Hungry Horse, Libby, Grand Coulee, and 
Dworshak. Libby is also operated to provide 
flows for Kootenai River white sturgeon. Lower 
Snake River projects are drawn down to minimum 
operating pool levels during the spring and sum- 
mer. John Day is operated at minimum operating 
pool level year-round. Specific spill percentages 
are established at run-of -river projects to 
achieve 80-percent FPE, with no higher than 
115-percent 12-hour daily average for total 
dissolved gas measured at the forebay of the next 
downstream project. 

4.1.8 Rationale for Selection of the Final 
soss 

n b l e  4-2 summarizes the changes to the set alter- 
natives from the Draft EIS to the Final EIS. 
SOS l a  and l b  are unchanged from the Draft EIS. 
SOS l a  represents a base case condition and 
reflects system operation during the period from 
passage of the Northwest Power Planning and 
Conservation Act until ESA listings. It provides a 
baseline alternative that allows for comparison of 
the more recent alternatives and shows the recent 
historical operation. SOS l b  represents a limit for 
system operation directed at maximizing benefits 
from development-oriented uses, such as power 
generation, flood control, irrigation and naviga- 
tion and away from natural resources protection. 
It serves as one end of the range of alternatives 
and provides a basis for comparison of the impacts 
to power generation from all other alternatives. 
Public comment did not recommend elimination of 
this alternative because it serves as a useful mile- 
post. However, the SOR agencies recognize it is 

unlikely that decisions would be made to move 
operations toward this alternative. 

In the Draft EIS, SOS 2 represented current opera- 
tion. Three options were considered. s o  of these 
options have been eliminated for the Final EIS and 
one new option has been added. SOS 2c continues 
as the No Action Alternative. Maintaining this 
option as the No Action Alternative allows for 
consistent comparisons in the Final EIS to those 
made in the Draft EIS. However, within the 
current practice category, new operations have been 
developed since the original identification of 
SOS 2c. In 1994, the SOR agencies, in consultation 
with the NMFS and USFWS, agreed to an opera- 
tion, which was reflected in the 1994-98 Biological 
Opinion. This operation (SOS 2d) has been mod- 
eled for the Final EIS and represents the most 
“current” practice. SOS 26 also provides a good 
baseline comparison for the other, more unique 
alternatives. SOS 2a and 2b from the Draft EIS 
were eliminated because they are so similar to 
SOS 2c. SOS 2a is identical to SOS 2c except for 
the lack of an assumed additional 427 KAF of water 
from the upper Snake River Basin. This additional 
water did not cause significant changes to the effects 
between SOS 2a and 2c. There is no reason to 
continue to consider an alternative that has impacts 
essentially equal to another alternative. SOS 2b is 
also similar to SOS 2c, except it modified operation 
at Libby for Kootenai River white sturgeon. Such 
modifications are included in several other alterna- 
tives, namely SOS 2d, 9a, 9c, and the Preferred 
Alternative. 

SOS 3a and 3b, included in the Draft EIS, have 
been dropped from consideration in the Final EIS. 
Both of these alternatives involved anadromous fish 
flow augmentation by establishing flow targets based 
on runoff forecast on the Columbia and Snake 
Rivers. SOS 3b included additional water from the 
upper Snake River Basin over what was assumed for 
SOS 3a. This operation is now incorporated in 
several new alternatives, including SOS 9a and 9b. 
Public comment also did not support continued 
consideration of the SOS 3 alternatives. 
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Table 4-2. Summary of Alternatives in the Draft and Final EIS 

Draft EIS Alternatives Final EIS Alternatives 

SOS 1 Pre-ESA Operation SOS 1 Pre-ESA Operation 
SOS la  Pre-Salmon Summit Operation 
SOS l b  Optimum Load Following Operation 

SOS 2 Current Practice SOS 2 Current Practice 
SOS 2a Final Supplemental EIS Operation 
SOS 2b Final Supplemental EIS with Sturgeon 

Operations at Libby 
SOS2c Final Supplemental EIS Operation - 

No-Action Alternative 

SOS la  Pre-Salmon Summit Operation 
SOS l b  Optimum Load Following Operation 

SOS2c Final Supplemental EIS Operation - 
No-Action Alternative 

SOS 2d 1994-98 Biological Opinion Operation 

SOS 3 Flow Augmentation 
SOS 3a Monthly Flow Brgets 
SOS 3b Monthly Flow Brgets with additional 

Snake River Water 

SOS 4 
SOS 4al Enhanced Storage Level Operation 
SOS 4a3 Enhanced Storage Level Operation 
SOS 4bl Compromise Storage Level Operation 
SOS 4b3 Compromise Storage Level Operation 
SOS 4c Enhanced Operation with modified 

Grand Coulee Flood Control 

Stable Storage Project Operation SOS 4 Stable Storage Project Operation 
SOS 4c Enhanced Operation With modified 

Grand Coulee Flood Control 

SOS 5 Natural River Operation SOS 5 Natural River Operation 
SOS 5a Two Month Natural River Operation 
SOS 5b Four and One Half Month Natural River Operation 

Operation 

SOS 6 Fixed Drawdown SOS 6 Fixed Drawdown 
SOS 6a Two Month Fixed Drawdown Operation 
SOS 6b Four and One Half Month Fixed Operation 

Drawdown Operation 
SOS 6c 73~0 Month Lower Granite Drawdown Drawdown Operation 

Operation 
SOS 6d Four and One Half Month Lower 

Granite Drawdown Operation 

SOS 7 Federal Resource Agency Operations SOS 9 Settlement Discussion Alternatives 
SOS 7a Coordination Act Report Operation 
SOS 7b Incidental 'hke Statement Flow nrgets 
SOS 7c NMFS Conservation Recommendations SOS 9c Balance Impacts Operation 

SOS 5b Four and One Half Month Natural River 

SOS 5c Permanent Natural River Operation 

SOS 6b Four and One Half Month Fixed Drawdown 

SOS 6d Four and One Half Month Lower Granite 

SOS 9a Detailed Fishery Operating Plan 
SOS 9b Adaptive Management 

SOS Preferred Alternative 

Bold indicates a new or revised SOS alternative 
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SOS 4 originally included 5 options in the Draft EIS. 
They were similar in operation and impact. In SOS 
4a and 4b, the primary feature was the use of Bio- 
logical Rule Curves for Libby and Hungry Horse 
reservoirs. SOS 4c also included these rule curves 
but went further by optimizing the operation of the 
other storage projects, particularly Grand Coulee 
and Dworshak. For the Final EIS, the SOR agencies 
have decided to update the alternative by substitut- 
ing the IRC for the Biological Rule Curves and by 
eliminating SOS 4a and 4b. The IRCs are a more 
recent, acceptable version of minimum elevations for 
Libby and Hungry Horse. Significant public com- 
ment in support of this alternative with IRCs was 
received. Similar to SOS 2 above, SOS 4a and 4b 
were not different enough in operation or impacts to 
warrant continued consideration. 

The Natural River (SOS 5) and the Spillway Crest 
Drawdown (SOS 6) alternatives in the Draft EIS 
originally included options for 2 months of drawdown 
to the appropriate pool level and 4 1/2 months of 
drawdown. The practicality of 2-month drawdowns . 
was questioned during public review, particularly for 
the natural river. It did not appear that the time 
involved in drawing down the reservoirs and later 
refilling them provided the needed consideration for 
other uses. Flows are restricted to refill the reser- 
voirs at a time when juvenile fall chinook are migrat- 
ing downstream and various adult species are return- 
ing upstream. The 2 1/2 month drawdown strategies 
(SOS 5a, 6a, and 6c) have been dropped from the 
Final EIS. However, 2 1/2 month spillway crest 
drawdown at all four lower Snake projects is still an 
element in SOS 9c, so the impacts associated with 
this type of operation are assessed in the Final EIS. 

A new option was added to SOS 5, namely SOS 5c. 
This option includes natural river drawdown of the 
lower Snake River projects on a permanent, year- 
round basis. The Corps received comment on this 
type of alternative during the review of Phase I of 
the SCS, a reconnaissance assessment of potential 
physical modifications for the system to enhance fish 
passage. Many believe the cost for such modifica- 
tion would be less than that required for periodic, 
temporary drawdowns, which would require special- 
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ized facilities to enable the projects to refill and 
operate at two different pool elevations. 

SOS 7 Federal Resource Agencies Operations, which 
included 3 options in the Draft EIS, has been 
dropped from the Final EIS and replaced with an 
alternative now labeled as SOS 9 that also has 3 op- 
tions. SOS 7a was suggested by the USFWS and 
represented the State fishery agencies and triies’ 
recommended operation. Since the issuance of the 
Draft EIS, this particular operation has been revised 
and replaced by the DFOP (SOS 9a). The SOR 
agencies received comment that the DFOP was not 
evaluated, but should be. Therefore, we have in- 
cluded this alternative exactly as proposed by these 
agencies; it is SOS 9a. SOS 7b and 7c were suggested 
by NMFS through the 1993 Biological Opinion. This 
opinion suggested two sets of flow targets as a way of 
increasing flow augmentation levels for anadromous 
fish. The flow targets came from the Incidental ”hke 
Statement and the Conservation Recommendation 
sections of that Biological Opinion. The opinion was 
judged as arbitrary and capricious as a result of legal 
action, and these operational alternatives have been 
replaced with other alternatives that were developed 
through settlement discussions among the parties to 
this lawsuit. SOS 7b and 7c have been dropped, but 
SOS 9b and 9c have been added to represent opera- 
tions stemming from Nh4FS or other fishery agencies. 
In particular, SOS 9b is like DFOP but has reduced 
flow levels and forgoes drawdowns. It is a modifica- 
tion to DFOP. SOS 9c incorporates elements of 
operation supported by the State of Idaho in its 
“Idaho Plan.” It includes a 2 1/2-month spillway 
crest drawdown on the lower Snake River projects 
and several other elements that attempt to strike a 
balance among the needs of anadromous fish, resi- 
dent fish, wildlife and recreation. 

Shortly after the alternatives for the Draft EIS were 
identified, the Nez Perce Bibe suggested an opera- 
tion that involved drawdown of Lower Granite, 
significant additional amounts of upper Snake River 
water, and full pool operation at Dworshak (i.e., 
Dworshak remains full year round). It was labeled 
as SOS 8a. Hydroregulation of that operation was 
completed and provided to the Nez Perce Bibe. No 
technical response has been received from the Nez 
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Perce %be regarding the features or results of this 
alternative. However, the elements of this operation 
are generally incorporated in one or more of the 
other alternatives, or impose requirements on the 
system or specific projects that are outside the range 
considered reasonable. Therefore, this alternative 
has not been carried forward into the Final EIS. 

The Preferred Alternative represents operating 
requirements contained in the 1995 Biological 
Opinions issued by NMFS and USFWS on operation 
of the FCRPS. These opinions resulted from ESA 
consultation conducted during late 1994 and early 
1995, which were a direct consequence of the lawsuit 
and subsequent judgement in Idaho v. NMFS. The 
SOR agencies are now implementing this operating 
strategy and have concluded that it represents an 
appropriate balance among the multiple uses of the 
river. This strategy recognizes the importance of 
anadromous fish and the need to adjust river flows 
to benefit the migration of all salmon stocks, as well 
as the needs of resident fish and wildlife species at 
storage projects. 

4.2 IMPACTS OF THE ALTERNATIVES (BY 
PROJECTRIVER REACH) 

4.2.1 General Overview 

In this section, the recreational impacts of each of 
the alternative SOSs are described by project or 
river reach. Wherever possible, descriptions of 
similar alternative SOSs and suboptions are com- 
bined within each river reach or project area. If 
there are any significant differences in the way an 
SOS or suboption affects recreation resources, it is 
descnied separately. 

The following parameters affecting or influencing 
recreational suitability are described for each SOS or 
suboption (individually or in similar sets) for each 
project or river reach. 

4.2.1.1 DescriptionMydrologic Characteristics 

The hydrologic characteristics of each alternative SOS 
that influence recreation resources are described by 
project and river reach. This information is based 
on the results of the SOR hydroregulations which 

predict end-of-month pool elevations and average 
monthly outflows over the 50-year hydrologic 
period of record for each project in the system. 

For storage reservoirs and most run-of-river 
reservoirs, end-of-month pool elevation is the 
most critical information for determining recreation- 
al suitability. This information can be used to 
determine the degree and timing of seasonal draw- 
down and refill at those projects. 

Short-term operation (hourly, daily and weekly 
pool elevations and outflows) is important informa- 
tion for determining the recreational suitability of 
some run-of-river reservoirs and downstream river 
reaches. This information, however, was not avail- 
able as an output of the hydregulation models. 
Therefore, unless a specific short-term operation 
was stipulated as specific operational criteria for a 
given SOS, it was assumed that the projects would 
operate under base case (SOS 2c) criteria. 

Average monthly outflows from upstream projects 
were used to determine recreational impacts on 
free-flowing downstream river reaches. 

4.2.1.2 Quantitative Results of Impact 
Assessment Models 

The results of the recreational impact assessment 
models summarized in Chapter 3 and described in 
detail in Appendix J1, are presented for the 13 proj- 
ects and river reaches for which models were pre- 
pared. If a model was not prepared for a project/river 
reach, only qualitative descriptions of impacts were 
provided. 

For most projects/river reaches, two tables are 
presented. The first presents a quantitative estimate 
of visitor use in recreation days for key water-related 
recreation activities during low, average and high 
water years under each of the alternative SOS's 
(four or five activities for most projects, although 
some only included one key activity). The second 
table presents a cumulative total recreational use for 
all activities and compares the estimated total recre- 
ation use for each SOS against the base case (SOS la), 
the no action alternative (SOS 2) and the baseline 
visitation (October 1992 through November 1993) for 
the project/river reach. 
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In most cases, the results of the recreation impact 
assessment models for the individual projects and 
river reaches directly reflect the effects of the hydro- 
regulation at that individual site. However, as 
described in chapter 3, the model estimates regional 
recreation demand and does take into consideration 
the effects of substitute and complement recreation 
areas. Consequently, some situations do occur, for 
example, where although the hydroregulation results 
indicate poor recreation conditions at a particular 
lake or river reach, recreation demand for that site 
may increase if conditions are equally poor or worse 
at substitute lakes or rivers in the region. 

4.2.1.3 Effects on Recreation Facilities/ 
Activities 

This section provides a qualitative description of 
how drawdowns or flows under each SOS affect the 
usability of recreation facilities at that lake or reser- 
voir. 

4.2.1.4 Effects on Fish Habitat and Fishing 
Success 

This section provides a qualitative description of the 
effects of alternative SOSs on fish populations and, 
therefore, on fiihing and fish catching success. This 
analysis is based on the impact assessments pres- 
ented in SOR Appendix C, Anadromous Fish, and 
Appendix K, Resident Fish. 

There is some concern that the recreation impact 
assessment models previously described may not 
accurately estimate the effects on recreation demand 
attributable to changes in fish biology and fish 
production associated with alternative system opera- 
tions. The models are based on a survey in which 
anglers and other users were presented with visual 
and narrative depictions of alternative pool eleva- 
tions at seven reservoirs and flows at two rivers in 
the basin. Survey participants were asked to respond 
regarding how those elevations would influence their 
recreational use. Although no information on 
fisheries was provided, it is assumed that anglers 
would form an assumption of the effects of lake 
elevations on the enjoyment of their fishing experi- 
ence (including fish-catching success). Their stated 

preferences under alternative operations are based 
in part on these assumptions. 

The models, however, do not contain any direct 
correlations between recreation demand and expected 
changes in catch rates due to changes in fish biology 
resulting from alternative operations. A catch rate 
parameter was considered for inclusion in the model 
but ultimately was excluded because it did not 
appear that adequate data exists to allow catch rates 
to be statistically significant in explaining recreation- 
al demand. The decision to exclude this parameter 
was based on the following: 

a. Catch rate data currently available is of mixed 
quality and is available for different years at 
different projects. Little, if any catch rate 
data was available for 1993, the year in which 
the recreation survey was implemented. The 
survey is based on reported recreational trips 
in 1993. To explain the fishing demand for 
1993 would require complete 1993 catch rate 
data. In theory, the models could have used 
previous year catch rates but this would be an 
accurate determinant of angler demand only 
if catch rates had not changed over time. 
Fish catching rates at many of the projects 
have changed substantially over time due to 
factors such as changing stocking programs. 

b. Catch rate data is available for different species 
at different projects. In theory, it would be 
possible to include in the model different 
catch rates for different species for different 
projects. However, doing so would require 
knowledge of a specific angler's target species. 
An alternative approach would be to assume 
the catch rate for a single species as the proxy 
for all fishing trip demand. This is probably 
not a safe assumption given that most of the 
projects have more than one target gamefish 
species which anglers may pursue with varying 
degrees of effort during different seasons of the 
year. Further, different species respond 
differently to alternative operational changes 
affecting their habitat. Attempting to place 
more than one catch rate in the model would 
make the model estimation process much 
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more complicated and would probably have 
made the model estimation intractable. 

c. Finally, the modeling efforts and analysis 
completed by the Anadromous Fish (Appen- 
dix C) and Resident Fish (Appendix K) Work 
Groups have not been able to determine how 
alternative system operations affect fish 
habitat and fish stocks in a manner that is 
suitable for use in a recreation demand 
model based on fish catching rates. 

Given these data limitations, it was believed at the 
time the SOR recreation impact assessment models 
were prepared that the most important determinant 
of fishing demand would be the effects of changing 
operations (pool elevations or river flows) on acces- 
sibility and use. 

4.2.1.5 Effects on Wildlife HabitaWunting & 
Wildlife Viewing Success 

This section qualitatively describes the potential 
impacts of alternative SOSs to wildlife habitat and 
corresponding impacts to hunting and wildlife view- 
ing success. This section is based on impacts de- 
scribed in SOR Bchnical Appendix N, Wildlife. 

4.2.1.6 Effects on Recreational Safety and 
Physical Characteristics 

This section qualitatively describes the effects of the 
alternatives on the recreational safety and physical 

characteristics. The focus here is to describe any 
existing problems under alternatives l a  (base case) 
or 2c (no action). Under the other alternatives, these 
existing problems could be exacerbated, reduced or 
not significantly affected. 

4.2.1.7 Effects on Water Quality Parameters 
Influencing Recreation 

This section qualitatively describes the effects of this 
alternative on the water quality parameters. The 
focus here is to describe any existing problems under 
alternatives l a  (base case) or 2c (no action). Under 
the other alternatives, these existing problems could 
be exacerbated, reduced or not significantly affected. 

4.2.1.8 Effects on Aesthetics 

This section qualitatively describes the effects of the 
alternatives on aesthetics, primarily visual quality, 

4.2.1.9 Mitigation Opportunities 

This section describes any mitigation opportunities 
that could be enacted to reduce or eliminate the 
impact of the alternatives on recreation. Also 
described is any mitigation that may have been 
recently implemented at the individual projects, 
particularly those implemented following salmon 
summit actions. Chapter 5 presents a comprehen- 
sive mitigation plan for the Preferred Alternative. 
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4.2.2 LIBBY PROJECTRAKE KOOCANUSA 

4.2.2.1 DescriptionMydrologic Characteristics 

At full pool, Lake Koocanusa is about 90 miles long, 
with about 42 of those miles in Canada. Boating, 
fishing, and swimming are the most important 
recreation activities. The success of these activities 
is directly related to stable reservoir levels in the 
peak recreation season. The lake can be drawn 
down over 160 feet - refill anytime during the 
recreation season is never certain. 

a b l e  4-3 shows the predicted end-of-month pool 
elevations for low (1941), average, and high (1976) 
water years during the four peak recreation months 
under the alternative SOSs. Full pool is 2459 feet 
NGVD. 

High and low water years can produce a significant 
change over the 50-year average projected by the 

hydroregulations. Generally speaking, during wet 
water years when winter forecasts predict high spring 
runoff, the lake is drawn down lower during the late 
winter and early spring to provide additional flood 
control storage. Consequently, under most of the 
alternatives, the lake is lower during May and early 
June of high water years than average and low water 
years. However, the likelihood that the lake can refill 
and.be held fuller during late summer and early fall 
is higher during wet years. 

The summer recreational suitability of Lake Kooca- 
nusa under each of the alternative SOSs in an 
average water year over the 50-year period of 
record is briefly described below from best to worse. 

SOS 4c and 9c are the best alternatives for recre- 
ation in an average water year. With end-of-May 
elevations about 35 feet below full pool, they refill 
early to within 6 feet of full pool in June and stay at 
that level through August. 

Table 4-3. Lake Koocanusa Predicted Summer End-of-Month Pool Elevations for Low, 
Average and High Water Years 

1 I 

l a  12423.3 I 2389.5 12385.6 12429.2 

l b  2410.5 2387.4 2385.6 2426.3 

2c 2419.6 2390.3 2400.0 2440.6 

2d 2409.3 2387.3 2400.0 2431.5 

4c 2429.9 2424.2 2436.5 2450.0 

5b 2423.3 2386.0 2385.6 2429.2 

5c 2423.3 2386.0 2385.6 2429.2 

6b 2423.3 2386.0 2385.6 2429.2 

6d 2426.3 2386.0 2385.6 2429.2 

I 9a I 2334.9 I 2370.8 12400.0 12310.1 

9b 2424.6 2398.4 2400.0 2435.5 

9c 2429.9 2424.2 2436.5 2450.0 

PA 2414.3 2391.2 2400.0 2403.2 

2439.0 2429.6 2429.1 2451.4 2459.0 

2439.6 2431.0 2422.8 2450.6 2459.0 

2441.5 2440.0 2437.5 2453.5 2459.0 

2439.0 2427.0 2439.1 2451.6 2452.7 

1 2452.8 2455.6 2456.8 2454.6 2459.0 
1 .  

2437.3 2429.6 2429.1 2450.8 2459.0 

I 2437.3 2429.6 2429.1 2450.8 2459.0 

2436.1 2435.5 2435.5 2441.6 2446.6 

2452.8 2455.6 2456.8 2454.5 2459.0 

2423.4 2439.0 2405.4 2439.2 2459.0 

AUG 

2421.6 2449.8 2459.0 

2416.3 I 2449.0 12459.0 

2432.0 I 2452.7 12459.0 
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Low 
Water 
1941 

,196410 
192960 
197961 
196089 
196279 
196410 
196410 
196410 
1549% 
191179 
201118 
192383 
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soyear 

Avg. 
196613 
196354 
197477 
196750 
201584 
196053 
196054 
196054 
177620 
194092 
201110 
195653 

SOS la  (the Base Case Alternative) and SOS 2c (the 

Low 50 
Water Year 
1941 Avg. 
12502 12515 
12283 12499 
12601 12570 
12482 12524 
12494 12831 
12502 12479 
12502 12479 
12502 12479 
9866 11306 
12169 12355 
12802 12801 
12246 12454 

No-Action Alternative) both start at between 69 and 

High 
Water 
976 
12571 
12582 
12749 
12649 
13025 
12571 
12571 
12571 
12309 
12637 
13021 
12173 

72 feet below full pool at the end of May in an 
average water year. They refill more slowly to 
within about 10 feet of full pool in July and remain 
there through August. SOS l b  and 2d are operated 
in a similar manner. 

50 
Year 
Avg. 
239780 
239465 
240834 
239948 
245844 
239098 
239099 
239099 
216617 
236707 
245265 
238610 

SOS 5b, 5c, 6b, and 6d are very similar to the pre- 
vious group. These four alternatives start out at 
about the same level (about 73 feet below full pool) 
in an average water year. They fill slightly more 
slowly, reaching a bit higher level - about eight feet 
below full pool - in July and August. 

High 
Water 
1976 
240862 
241061 
244266 
242353 
249560 
240862 
240862 
240862 
235837 
242115 
249468 
244729 

SOS 9b starts out higher in an average water year 
than the previous two groups - about 61 feet below 
full pool in May. It fills to about 23 feet below full 
pool in June, then doesn’t get above 17 feet below 
full pool for the rest of the season. 

197500 
197663 
200290 
198723 
204632 
197500 
197500 
197500 
193379 
198527 
204556 
200670 

The Preferred Alternative starts out in May at about 
the same level as the previous three groups. But it 
begins to refill very late, with the June level at 36 
feet below full pool. It tops at 20 feet below full 
pool in July and then drops 2 feet in August. 

75013 
73695 
75605 
74890 
74963 
75013 
75013 
75013 
59196 
73015 
76811 
73475 

SOS 9a, the worst alternative for recreation, has a 
May elevation of 88 feet below full pool in an aver- 
age water year. It Nls to 64 feet below full pool in 
June, then drops 2 feet in July and another 3 feet in 
August. This alternative would also feature very deep 
summer drawdowns-during 10 percent of years the 
lake would be drawn down at least 170 feet. 

4.2.2.2 Quantitative Results of Impact 
Assessment Models 

Table 4-4 and Figure 4-1 present the results of the 
SOR recreation impact assessment model for Lake 
Koocanusa. The model provides a quantitative esti- 
mate of recreation use in recreation days for key water 
related recreation activities during low, average and 
high water years under each of the alternative SOSs. 
The model shows that for key recreation activities for 
the 50-year average, there is no significant difference 
in visitation for all categories between the base case 
alternative (la) and the no-action alternative (2c), 
though the base case is slightly lower. The basic trend 
in all categories is as follows: alternatives 2d, 4c, and 9c 
improve visitation; 5b, 5c, 6b, and 6d keep it about the 
same as (or slightly worse than) l a  and 2c; 9b some- 
what worsens it; and 9a significantly worsens it. High 
and low water years can accentuate the trend in some 
instances, and diminish it in others. 

Table 4-4. Lake Koocanusa, Estimated Recreation Days by Activity 

- 

;os 

- 
la 
lb 
2c 

2d 
4c 
5b 
6b 
6d 
9a 
9b 
9c 
PA - 

- 
Law 
Water 
1941 
80509 
79095 
81144 
80377 
80455 
80509 
80509 
80509 
63533 
78364 
82439 
78858 - 

Boatinj 

50 
Year 
Avg. 

- 

80592 
80486 
80946 
80648 
82630 
80363 
80363 
80363 
72807 
79559 
82435 
80199 - 

- 
High 
Water 
1976 
80955 
81022 
82099 
81457 
83879 
80955 
80955 
80955 
79267 
81376 
83848 
82255 

Low 
Water 
1941 
239534 
235326 
241424 
239141 
239374 
239534 
239534 
239534 
189026 
233153 
245275 
234622 

- 
50 
Year 
Avg. 
75090 
74991 
75420 
75142 
76989 
74876 
74877 
74877 
67836 
74128 
76808 
74724 

- 

- 

- 
High 
Mter 
1976 
75429 
75491 
76495 
75896 
78153 
75429 
75429 
75429 
73855 
75821 
78124 
76640 

- 
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PRE ALT 

9c 

9b 

9a 

6d 

6b 

5c 

5b 

4c 

2d 

2c 

l b  

l a  

450000 500000 550000 600000 650000 

Annual Recreation Days 

Figure 4-1. Lake Koocanusa, Estimated Visitation for Alternative SOSs (Low, Average & 
High Water Years 

Table 4-5 compares the estimated total recreation 
use for each SOS against the base case (SOS la), the 
no action alternative (SOS 2c) and the baseline 1992 
- 1993 visitation for Lake Koocanusa. The baseline 
visitation data does not include the six major parks 
that are administered by the USFS. The data col- 
lected by the USFS was not considered reliable 
enough to be accurately used in the evaluation. 
Visitors to the three private resorVmarinas on the 
reservoir are likewise not included. Therefore, the 
Corps visitation data supplied for full-scale model- 
ing purpose under-estimates the total number of 
visitors that historically come to the reservoir. The 

data is considered accurate, however, for predicting 
trends across the alternative SOSs 

Empirical estimation of the model is described in 
more detail in Appendix J-1. The model estimates 
recreational use at Lake Koocanusa based on 
changes in operation of the system. Recreational 
use is influenced not only by changes in pool eleva- 
tion at Lake Koocanusa, but also by changes in pool 
elevations of other projects in the western Montana/ 
northern Idaho region of the user survey. Both the 
Hungry Horse and the Kootenai River models 
include Lake Koocanusa as a first stage complement. 
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Table 4-5. Lake Koocanusa, Estimated Total Recreation Days Under Alternative SOSs 

SOS l a  Total 
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

603968 I 604590 607318 
-1.39% 
-1.58% 

-0.78% 
2.09% 

-0.44% 
0.49% 
4.42% 

I 

593359 
-1.76% 
-253% 
0.30% 

SOS l b  
~~ 

Total 603795 
-0.13% 
-0.57% 
0.36% 
4.28% 

607818 

0.08% 
-1.31% 
-1.50% 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

Total 

% change from l a  
% change from PreferredAltemative 
% change from 92-93 

sos 242: 615899 

1.41% 
-0.19% 

0.79% 
2.90% 

0.44% 
0.93% 
4.88% 

sos 2d 602979 
-0.16% 
-0.95% 
1.93% 

605012 
0.07% 

-0.37% 
0.56% 
4.49% 

611078 
0.62% 

-0.78% 
-0.97% 

Total 

% change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

sos 4c 603565 

-0.07% 
-0.85% 
2.03% 

619879 
2.53% 
2.08% 
3.03% 
7.06% 

629248 

3.61% 
2.17% 
1.97% 

SOS 5b 603968 
0.00% 

-0.78% 
2.09% 

602870 
-0.28% 
-0.72% 
0.20% 
4.12% 

607318 
0.00% 

-1.39% 
-1.58% 

sos 5c Total 

%change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

603968 

0.00% 
-0.78% 
2.09% 

602871 

-0.28% 
-0.72% 
0.20% 
4.12% 

607318 
0.00% 

-1.39% 
-1.58% 

sos 6b Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

~~~ 

603968 

0.00% 
-0.78% 
2.09% 

602871 
-0.28% 
-0.72% 
0.20% 
4.12% 

607318 

0.00% 
-1.39% 
-1.58% 
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Low Water 
Year (1941) 

Table 4-5. Lake Koocanusa, Estimated Total Recreation Days Under 
Alternative SOSs - CONT 

50 - Year 
Average 

Average Visitation ( 1987-1993): 593,200 
Baseline Visitation (11/92 - 10/93) : 579,000 

System Operating Strategies 

High Water 
Year (1976) 

Total 
%change from la  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

Total 
%change from la  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

Total 
%change from la  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

Total 
% change from la  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

Total 
% change from la  
%change from 2c 
% change from 92-93 

This means that, based on the results of the user 
survey in the region, it is possible that a higher water 
level at Lake Koocanusa might increase a recreator’s 
propensity to visit Hungry Horse or the Kootenai 
River because the higher water levels might produce 
a more satisfying recreation experience, thereby 
increasing the likelihood of future trips. This rela- 
tionship is described in more detail in Appendix 
J-1, Chapter 5. 

Average Water Years. In an average water year, 
estimated total recreation days for both SOS l a  and 
2c are very similar, within one-half percentage 
point of each other and about 5 percent over the 
1992-93 average. SOS 2c would have similar visita- 

603968 

0.00% 
-0.78% 
2.09% 

476616 

-21.09% 
-21.70% 
-19.43% 

587880 

-2.66% 
-3.43% 
-0.63% 

618443 

2.40% 
159% 
4.54% . 

591582 

-2.05% 
-2.82% 

602871 

-0.28% 
-0.72% 
0.20% 
4.12% 
546186 

-9.66% 
-10.06% 
-9.22% 
-5.67% 
596840 

-1.28% 
-1.71% 
-0.80% 
3.08% 
618419 

2.29% 
1.84% 
2.79% 
6.81% 
601640 

-0.49% 
-0.92% 
3.91% 

607318 

0.00% 
-139% 
-158% 

594648 

-2.09% 
-3.45% 
-3.63% 

610476 

052% 
-0.88% 
-1.07% 

629016 

3.57% 
2.13% 
1.94% 

617068 

1.61% 
0.19% 

tion. In comparison with the base case and no action 
alternative, SOS 4c and 9c show a slight increase of 
about 2 percent (plus or minus 0.5 percent) while SOS 
5b, 5c, 6b, 6d and the PA all show a very slight de- 
crease of less than l percent in estimated total visitor 
use. SOS 9b is slightly worse with an estimated de- 
crease of between l and 2 percent. According to the 
recreation impact assessment models, SOS 9a is by far 
the worst alternative for recreation, with an approxi- 
mately 10 percent decrease in visitation when 
compared with SOS l a  and 2c. 

Low Water Years. During an extreme low water 
year, total estimated visitation to Lake Koocanusa 
actually increases slightly (no more than 2,000 
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visitors) over average water years under SOS 2c, 5b, 
5c, 6b, and 9c. The increased total visitation can 
largely be attributed to increased visitation in May 
when the lake can be filled earlier in response to low 
flood runoff forecasts. In some cases under these 
alternatives, water levels in Lake Koocanusa will be 
lower than in average water years. However, the 
model does take into consideration the affects of 
substitution on visitor use of the lake. While lake 
elevations in Lake Koocanusa during a dry year may 
be lower, other alternative water-based recreation 
sites in the region may also be low due to the same 
hydrologic conditions, encouraging more visitors to 
use the lake. 

In comparison SOS la, lb, 2d, 4c, 9a, 9b, and the PA 
in a low water year all show slight to moderate 
declines in visitation when compared to average 
water conditions in the region. These declines are 
most significant under SOS 4c and 9a, where the loss 
in visitation from an average to a dry year is esti- 
mated at about 16,000 and 70,000 total annual 
visitors, respectively. 

High Water Years. Under all of the alternatives 
estimated visitation in an extreme wet year (1976), 
when the probability is greater that the lake can be 
refilled and maintained high through the recreation 
season, is higher than for either average or low 
water conditions. This is despite the fact that lake 
elevations are often considerably lower during May 
of wet years under most of the alternatives due to 
high flood forecasts. 

4.2.2.3 Effects on Recreation 
Facilities/Activities 

Boating. Alternatives 26, 4c, and 9c improve boat- 
ing suitability over the base case (la) and the no- 
action (2c) alternatives, while 9a, 9b, and the pre- 
ferred alternative (PA) worsen it. The other alterna- 
tives - lb, 5b, 5c, 6b, and 6d - vary little from la  
and 2c. This is because most boat ramps on the 
United States side of Lake Koocanusa are useable 
down to 80 feet below full pool. The negative 
impacts of lower water elevations on boating are 
greater for private marinas with floating and fixed 
docks which have a more limited range of flexibility. 

Boating facilities on the Canadian side of the lake 
will also be more severely impacted by lower water 
levels. 

Camping and Picnicking. Use is more constant for 
all alternatives because these activities are less 
contingent on water levels. Alternatives 2d, 4c, and 
9c could slightly increase camping and picnicking 
use. Visitation for these activities is slightly reduced 
under 9B, while 9A reduces it substantially. This is 
probably due to the diminished aesthetic qualities of 
the lake at lower elevations. The other alternatives 
all have about the same predicted visitation for 
camping and picnicking. 

Swimming. This activity stays fairly constant for all 
elevations except for a marked decline for 9a, with 
its consistently low elevations. Even though many 
established swimming beaches are only useable down 
to from 5 to 10 feet below full pool, swimmers make 
use of other areas that become exposed as the water 
elevation drops. Thus, swimming use is projected to 
remain fairly constant. 

4.2.2.4 Effects on Fish Habitat and Fishing 
Success 

SOR Technical Appendix K,. Resident Fish, describes 
the potential impacts of the alternatives on fish 
biology in Lake Koocanusa. Changes in fish popula- 
tions and growth affect fishing success and, subse- 
quently, fishing demand. Thus, estimated visitation 
under the alternatives correlates to potential impacts 
to resident fish and fishing success. 

Generally, deep drawdowns and refill failure result 
in lost aquatic production with slower annual growth 
in gamefish and prey species. Thus, alternatives lb, 
5b, 5c, 6b, 6d, 9b, and the preferred alternative (PA) 
should provide no significant change from the base 
case (la) and the no-action (2c) alternatives. 
Fishing success will remain less than optimal for all 
gamefish, including kokanee, rainbow trout, cut- 
throat trout, and whitefish. The higher refill levels 
and lower pool fluctuations for alternatives 2d, 4c, 
and 9c are projected to improve fish biology and 
therefore fishing success when compared with the no 
action alternative. Alternative 9a will likely decrease 
fishing use. 
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4.2.2.5 Effects on Wildlife HabitatlHunting & 
Wildlife Viewing Success 

Impacts of the alternatives on wildlife and wildlife 
habitat are fully addressed in Technical Appendix N. 

The more stable pool levels of alternatives 4c and 9c 
may provide long-term benefits for wildlife by 
re-establishing a narrow band of riparian vegetation 
in places along the lake's shoreline. Increased 
hunting and wildlife viewing opportunities could 
provide a small recreational benefit. None of the 
other alternatives would be likely to have a signifi- 
cant effect on wildlife when compared with l a  and 
2c, and no change in wildlife hunting or viewing 
opportunities is expected. 

4.2.2.6 Effects on Recreational Safety and 
Physical Characteristics 

All alternatives except SOS 4c and 9c may have 
negative impacts on safety under low pool condi- 
tions. Most developed beaches will have no water. 
Under these conditions, people tend to swim in 
other exposed areas where they have access to the 
water. These areas may have safety hazards, such as 
steep banks and exposed rocks. 

4.2.2.7 Effects on Water Quality Parameters 
Influencing Recreation 

During certain periods of the year, as the pool is 
rapidly filling, temporary turbidity problems develop 
in the upper reservoir. No significant change in this 
condition from the base case (la) and the no- 
action (24 alternatives would be expected under lb, 
2d, 5b, 5c, 6b, 6d, 9% 9b, and the preferred alterna- 
tive (PA). 

Water quality should improve in the reservoir under 
the stable pool targets of SOS 4c and 9c since the 
pools are held at a higher level for more of the sea- 
son. This should reduce turbidity and erosion of the 
banks. 

4.2.2.8 Effects on Aesthetics 

Lake Koocanusa is in a narrow river canyon for most 
of its length. Small vertical drawdowns of the pool 
expose large expanses of unvegetated banks, mudflats, 
and debris deposits, which are unsightly. During deep 
drawdowns, large sandy plains are exposed along the 
upper half of the reservoir. Wind-driven dust devel- 
ops along the eastern shore of the lake around Tobac- 
co Flats and Rexford. These effects can occur under 
all alternatives. But the timing, exteni, and duration 
will vary. Aesthetics of the reservoir should improve 
under the longer, stable pools of SOS 4c and 9c. 
Alternative 9a would likely produce the most adverse 
effect on aesthetics. 

4.2.2.9 Mitigation Opportunities 

Many of the recreational facilities at Lake Koocanusa 
- including boat docks, moorages, and swimming 
beaches - can be modified to make them usable over 
a wider operational range. Some boat ramps have 
already been extended to their lowest practical limits. 
Modification of recreation facilities should be consid- 
ered for all alternatives except SOS 4c and 9c. Due to 
physical constraints, it isn't possible to modify all the 
existing sites on the lake, especially those on the 
upper end which are exposed by drawdowns exceeding 
20 feet. 

The most important mitigation would be extending or 
relocating the developed swimming beaches at Rex- 
ford Bench and McGillvray Recreation Areas to lower 
pool elevations, providing safe swimming when the 
pool is drawn down 20 ft below full pool. If these 
facilities are extended into lower pool elevations, the 
recreational season at Libby could be increased. 
Alternative swimming areas could also be developed 
at nearby lakes, or a swimming pool could be built. 

Revegetation of the varial zone around the upper end 
of the reservoir and on the flats around Rexford and 
Eureka would improve aesthetic quality and fish and 
wildlife habitat conditions, and would reduce dust 
problems. 
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4.2.3 KOOTENAI RIVER BELOW LIBBY DAM 

4.2.3.1 Descriptioflydrologic Characteristics 

Fishing is the primary recreational activity on the 
Kootenai River below Libby Dam. So fishing is 
used in this analysis to represent the impact of the 
alternatives to all recreational activities. There 
are two optimum flow ranges for fishing - one for 
shoreline fishing and one for boat fishing. 

Shoreline fishing. The preferred flows for bank 
fishing are from 4,000 to 8,000 cfs (110 to 220 
crns), although angling up to 10,000 cfs (280 crns) 
remains good. This range narrowly channels the 
water, allowing fishers access to fishing holes. 
Higher flows fill the river from bank to bank, 
severely limiting access to bank fishing. Higher 
flows will also drive the trout fisher’s lure right 
into bank upon casting. Flows much above this 
range will drive most shoreline fishers away. 

Boat fishing. Boat anglers prefer higher flows 
ranging from 8,000 to 14,000 cfs (220 to 400 crns), 
preferring those at the top of the range. Flows 
below that range, down to the minimum release 
from Libby Dam of 3,000 cfs (85 crns), become 
increasingly more difficult and dangerous for 
boating. Flows above 15,000 cfs also become 
increasingly difficult and dangerous for boating 
and for holding over fishing holes. Boat angling 
can continue to occur at much higher flows, howev- 
er. The upper limit for successful boat fishing is 
probably around 25,000 cfs (510 crns). 

The optimum flow for all water-related activities 
on the Kootenai river below Libby Dam is prob- 
ably a steady flow in the range of about 6,000 to 
8,000 cfs. A key element for both shoreline and 
boat fishing is stable flows over the longest pos- 
sible period. The historically high daily and week- 
ly fluctuations in releases from Libby Dam 
associated with power peaking have been detri- 

mental to angling success and other activities in 
the past. 

Fishing guides in the Libby area have reported to 
Corps project staff that the high flows released in 
the summer of 1994 to promote sturgeon spawning 
in the Kootenai River created some of the best 
boat fishing they have ever seen in the section of 
the river immediately below the dam. This im- 
provement is attributed to the fact that, while the 
flows were extremely high (greater than 18,000 
cfs), they were released at a constant rate. The 
success experienced under these faster flows was 
applicable to boat fishing only - conditions were 
no good at all for shore fishing. In addition, the 
benefits of the higher flow applies more to experi- 
enced boat fishers with more powerful and better 
equipped boats. 

Average monthly flows (in kcfs) under each of the 
alternatives during the peak recreation season are 
shown on Table 4-6. These flows reflect releases 
from Libby Dam under the alternatives. As shown 
average monthly flows will vary substantially under 
the alternative, particularly in June when they range 
from a low of 7,800 cfs to a high of 26,800 cfs. 

Creel surveys on the Kootenai River show that the 
peak use period for fishing is in June and July. 
The base case (la) and no-action (2c) alterna- 
tives, as well as lb, 2d, 5b, 5c, 6b, and 6d - should 
keep flows within a range that could be used by 
either shoreline or boat fishers (and sometimes 
both). The preferred alternative (PA) would be 
suitable for boat fishing in all months but June. 

Estimated flows for 4c, 9a, 9b, and 9c within this 
period are well above the optimum range for June 
and July. The preferred alternative (PA) is well 
above the range in June. These alternatives could 
have significant negative impacts on shoreline 
fishing in the Kootenai River below Libby Dam. 
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Table 4-6. Average Monthly Kootenai River Flows (KCFS) During Summer Under 
Alternative SOSs 

sos 

la 

l b  

2c 

2d 

4c 

5b, 5c, 6b, 6d 

9a 

9b 

9c 

PA 

7.0 

6.4 

7.0 

7.7 

4.3 

6.3 

16.4 

8.3 

4.5 

12.0 

Average Monthly Kootenai River Flows 

June 

9.3 

7.8 

8.3 

8.5 

19.2 

8.8 

26.8 

17.0 

19.3 

21.0 

July 

12.1 

13.0 

12.3 

12.1 

19.6 

11.4 

21.2 

17.0 

19.7 

10.9 

August 31 

9.3 

9.6 

9.1 

8.1 

7.7 

9.1 

8.8 

7.2 

7.7 

11.2 

4.2.3.2 Quantitative results of Impact 
Assessment Models 

vides a quantitative estimate of fishing use in recre- 
ation days during low, average and high water years 
under each of the alternative SOSs. The table also 

nble 4-7 and Figure 4-2 present the results of the 
SOR recreation impact assessment model for the 
Kootenai River below Libby Dam. The model pro- 

compares the estimated fishing use for each SOS 
against the base case (SOS la), the no-action alterna- 
tive (SOS 2c) and the historic 1992 to 1993 angling use 
at the Kootenai River. 



Average Visitation (1987-1993): 33300 Low Water 50 - Year 
Baseline Visitation ( 11/92-10/93): 33300 Year (1941) Average 

High Water 
Year (1976) 
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Table 4-7. Kootenai River, Estimated Total Annual Recreation Days Under Alternative SOSs 

System Operating Strategies 

%change from 2c -19.61% 
% change from PreferredAlternative 44.17% 
% change from 92-93 

SOS la: 34316 

37.48% 
3.05% 

-3.71% 

35064 

5.16% 
6.84% 

sos l b  Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

41996 

15.06% 
-7.50% 
65.87% 

34912 

1.74% 

39.87% 
4.84% 

-2.03% 

35431 

1.05% 
6.26% 
7.96% 

sos 2c: Total 

% change from l a  
% change from PreferredAlternative 
% change from 92-93 

45402 

24.39% 
79.33% 

35636 

3.85% 
42.77% 
7.02% 

33343 

-4.91% 
1.59% 

sos 2d 35062 

2.17% 

40.47% 
5.29% 

-1.61% 

26921 

-23.22% 
-19.26% 
- 17.97% 

4689 

27.78% 
2.73% 
84.21% 

54794 
50.12% 
20.69% 
116.42% 

Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

Total 
% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

sos 4c: 34006 
-0.90% 
-4.57% 
36.24% 
2.12% 

30394 
-13.32% 
-8.84% 
-7.39% 

SOS 5b: Total 
%change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

36500 
0.00% 
- 19.61 % 
44.17% 

34989 
1.96% 

40.18% 
5.07% 

-1.82% 

35064 
0.00% 
5.16% 
6.84% 

sos 5c: Total 
% change from l a  
% change from 2c 
% change from PreferredAlternative 
%change from 92-93 

~~ 

34998 
1.99% 

-1.79% 
40.22% 
5.10% 

36500 
0.00% 

-19.61% 
44.17% 

35064 
0.00% 
5.16% 
6.84% 

sos 6b: Total 
%change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

36500 
0.00% 

-19.61% 
44.17% 

34998 
1.99% 

-1.79% 
40.22% 
5.10% 

35064 
0.00% 
5.16% 
6.84% 

SOS 6d 
~~ ~~~ ~~ 

Total 
% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

~ 

34998 
1.99% 

-1.79% 
40.22% 
5.10% 

~~ 

35064 
0.00% 
5.16% 
6.84% 

36500 
0.00% 

-19.61% 
44.17% 
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Average Visitation (1987-1993): 33300 
Baseline Visitation ( 11/92-10/93): 33300 

4 

Low Water 50 - Year High Water 
Year (1941) Average Year (1976) 

Table 4-7. Kootenai River, Estimated Total Annual Recreation Days Under 
Alternative SOSs - CONT 

~~ ~~~ 

14270 
-58.41% 
-59.96% 
-42.83% 
-57.15% 

~~ 

SOS 9a: 

sos 9b 

sos 9c: 

PA 

33881 
-1.27% 
-4.93% 
35.74% 
1.74% 

Total 
%change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

%change from l a  
%change from 2c 
% change from PreferredAltemative 
% change from 92-93 

Total 

30394 
-13.32% 
-8.84% 
-739% 

7541 
-7934% 
-8339% 
-70.21% 

40965 
12.23% 
-9.77% 
61.80% 

19128 
-45.45% 
-42.63% 
-41.72% 

28942 
-15.66% 
-18.79% 

-13.09% 
15.95% 

31495 
-10.18% 
-5.54% 
-4.04% 

Total 
%change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

54794 
50.12% 
20.69% 
116.42% 

Total 
%change from l a  
% change from 2c 
% change from 92-93 

25318 24960 
-30.64% -27.26% -6.40% 
-44.24% -29.96% -157% . -25.05% 
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Figure 4-2. Kootenai River, Estimated Fishing Use for Alternative SOSs (Low, Average 
& High Water Years) 

Empirical estimation of the model is described in 
more detail in Appendix J-1. The model esti- 
mates angling use at the Kootenai River based 
on changes in operation of the system. Recre- 
ational use of the Kootenai River is influenced 
not only by changes in flows in the Kootenai 
River, but also by changes in pool elevations of 
other projects in the western Montanahorthern 
Idaho region of the user survey. Both the 
Hungry Horse and the Kootenai River Models 
include Lake Koocanusa as a first stage comple- 
ment. Meaning that based on the results of the 
user survey in the region, it is possible that a 
higher water level at Lake Koocanusa might 
increase a recreator’s propensity to visit Hungry 
Horse or the Kootenai River because the higher 
water levels might produce a more satisfying 

recreation experience, thereby increasing the 
likelihood of future trips. This relationship is 
described in more detail in Appendix J-1, Chap- 
ter 5. 

The model also has some limitations. Predictions 
for the Kootenai River model tend to overestimate 
demand for instream flows that fall below the 
optimum range (Le. below 4,000 cfs). This is a 
function of the “own water parameters” in the 
two-stage model (see Appendix J-1, chapters 4,5 
and 6 for a more detailed description of model 
parameters and estimation techniques). The 
parameter in the first stage of the model is nega- 
tive, which means that based on the survey results, 
lower flow rates on the Kootenai River tend to 
increase the number of people who take trips. The 
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parameter in the second stage is positive, which 
means that higher flow rates tend to increase the 
average number of trips per person, conditional on 
taking at least one trip. At low flow rates, the net 
effect of these conflicting tendencies is that the 
model predicts a steady increase in visitation, even 
when the flow rate falls below an optimum level. 
However, at high flow rates, the tendency for 
fewer people to take trips outweighs the increasing 
average number of trips, so total visitation falls. 

As described in Section 4.2.1.4, the model may not 
completely predict fish growth potential associated 
with changing operations and its affect on fishing 
demand. 

Average Water Year. During an average water 
year, the relatively stable flows through the sum- 
mer under SOS 2c, the No-Action alternative, 
provide better conditions for recreation on the 
Kootenai River than any other alternative, result- 
ing in the highest estimated angling use. SOS la, 
the Base Case alternative, is similar with only an 
estimated 4 percent decline in use. The model 
results also show SOS lb, 2d, 5b, 5c, 6b, and 6d to 
also be very similar, falling between SOS 2c and l a  
in estimated visitation. 

SOS 4c and 9c both result in slight to moderate 
decreases in visitation during average water years 
when compared with SOS l a  and 2c (approximate- 
ly 1 to 5 percent, respectively). These declines are 
attributable to the relatively high flows in June and 
July under SOS 4c and 9c. In the case of SOS 4c, 
there would be a direct tradeoff with the recre- 
ational use of Lake Koocanusa; under that alterna- 
tive, the lake would be filled in early spring to 
improve lake recreation conditions. The down- 
stream impact would be increased flows during the 
spring freshet. 

SOS 9b, the PA, and 9a all feature very high aver- 
age flows in May, June and/or July. As a result, 
they would have moderate to severe recreational 
impacts with estimated losses in fishing use rang- 
ing from about 19,30 and 60 percent, respectively, 
when compared with SOS 2c. 

Low Water Years. During an extreme low water 
year (1941), slight to significant improvements in 
recreation conditions on the Kootenai River are 
expected under all of the alternative SOSs with the 
exception of SOS 9a. This is attributable to the 
fact that lower runoffs can be more easily main- 
tained within the preferred range of flows for 
recreation. The most significant improvement 
would be under SOS 4c, 9b and 9c, which would all 
show an estimated increase of about 62,42 and 62 
percent, respectively, in total fishing use when 
compared with an average water year. The in- 
crease under these alternatives results from far 
lower and more stable flows released from Libby 
Dam during the spring and summer freshets of low 
water years. SOS 2c and 2d also result in moder- 
ate increases (approximately 30 percent)in total 
fishing use when compared with average water 
conditions. The remaining alternatives, including 
SOS la, lb, 5b, 5c, 6c, 6d, and the PA, would result 
in a slight increase in total fishing use on the 
Kootenai River during a low water year as op- 
posed to average water conditions. 

In comparison, SOS 9a, which is the worst alterna- 
tive for recreation under average water conditions, 
would be even poorer during low water conditions. 
The estimated loss in fishing use during a low 
water year when compared with SOS 2c is over 80 
percent. 

High Water Years. Under most of the alternative, 
including SOS la, lb, 5b, 5c, 6b, 6d, 9a, 9b and the 
PA, high water conditions would be slightly better 
than average conditions, but not quite as good as 
low water conditions. Under SOS 9a and the PA, 
estimated fishing use would be substantially higher 
during wet years than either average or dry years. 

Under SOS 2c, 2d, 4c, and 9c, estimated fishing 
use would decline significantly during wet years. 
Loss of visitation in wet water years may be great- 
er for these alternatives because flows are kept 
higher and longer in the season to accommodate 
for increased inflows. This is detrimental to both 
boat and bank fishermen. In wet years, these flows 
can exceed 14,000 cfs (400 cms) for 8 months. 
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4.2.3.3 Effects on Recreation Facilities! 
Activities 

River flows have a much more direct affect on use 
of the river for shoreline and boat angling and on 
angling success than on the usability of recreation 
facilities. The only recreation sites on the Koote- 
nai River downstream from Libby Dam are primi- 
tive, with minimal boating facilities consisting of 
gravel boat ramps. Most of the ramps remain fully 
usable from high to low flows. No fixed or floating 
boat docks, marinas, or developed swimming 
beaches are effected by changing flows. 

Alternatives 4c, 9a, 9b, 9c, and the preferred alter- 
native (in June only) will substantially increase 
flows in peak fishing season. It is difficult to esti- 
mate the impact of these changes on all recreational 
use and facilities without more detailed information 
concerning short-term peak flow magnitude and 
duration. But they will definitely have a negative 
impact on fishing-related recreation during these 
two critical months. 

4.2.3.4 Effects on Fish Habitat and Fishing 
Success 

The timing and duration of releases from Libby 
Dam have a significant effect on fish feeding 
habits and, consequently, on fishing success on the 
Kootenai River. The rapid changes in flow typical- 
ly followed for power peaking change the feeding 
patterns of fish, making them difficult to catch. 
Historically, Libby Dam operations have tried to 
drop flows to 8,000 cfs (225 cms)on weekends and 
holidays. These flows were maintained from 3 
hours before sunrise to 1 hour after sunset from 
May 1 to September 15, when practicable, to 
enhance fishing below the dam. Even under these 
special operations, anglers expressed concern that 
flows must remain stable for 24 hours or more 
before trout will settle back into feeding lanes and 
allow reasonable fishing success. In recent years, 
anglers have expressed concern that reducing flows 
over the entire weekend still did not provide 
adequate time to allow fish to settle into feeding 
patterns. 

The hydroregulation models used for all alterna- 
tives are average monthly outflows from Libby 
Dam. They cannot be used to forecast informa- 
tion for shorter term weekly and daily operations. 

The flows for alternatives la, lb, 2c, 2d, 5b, 5c, 6b, 
and 6d should be beneficial for the fish habitat in 
the river because they show a more stable flow 
pattern. This allows the fish to keep a more nor- 
mal feeding pattern without the excessive in- 
creases and decreases that can happen under other 
alternatives. 

The flows for SOS 4c, 9a, 9b, 9c, and the preferred 
alternative (PA) may all have a negative impact on 
fishing success because of the potentially very high 
flows in the river during the peak recreation sea- 
son. However, SOS 4c and 9c are designed to 
restore the high spring and early summer freshets 
that naturally occurred on the river prior to 
construction of Libby Dam. These flows are ex- 
pected to improve fish habitat. 

4.2.3.5 Effects on Wildlife Habitatklunting & 
Wildlife Viewing Success 

As discussed in SOR Technical Appendix N, there 
would be no significant difference between any of 
the alternatives for wildlife habitat. Thus, no 
significant impacts to wildlife hunting and viewing 
opportunities on the river are anticipated. 

4.2.3.6 Effects on Recreational Safety and 
Physical Characteristics 

The stable flows under SOS la, lb, 2c, 2d, 5b, 5c, 
6b, and 6d would be positive for recreation safety 
on the river because anglers, boaters, and rafters 
would not be subject to the radical shifts in flows 
which can be very unsafe. This is especially true 
downstream at Kootenai Falls, a popular fishing 
area. 

The less stable flows under SOS 2d, 4c, 9a, 9b, 9c, 
and the PA would have a negative effect on recre- 
ation safety on the river because anglers, boaters, 
and rafters would be subject to greater shifts in the 
flows. 
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4.2.3.7 Effects on Water Quality Parameters 
Influencing Recreation 

Radical changes in flows from Libby Dam can 
significantly increase turbidity downstream, with 
negative effects on fishing success and aesthetics. 
The more stable flows under SOS la, lb, 2c, 2d, 
5b, 5c, 6b, and 6d could benefit water quality by 
reducing turbidity. 

But the more radical swings in releases under the 
other alternatives could increase turbidity. 

4.2.3.8 Effects on Aesthetics 

The aesthetics of the river would be neutral or may 
slightly improve under most alternatives because 

the river is being managed in a naturally occurring 
pattern, allowing flows to occur during the ap- 
propriate seasons. This creates the image of a 
natural river rather than a regulated river. 

4.2.3.9 Mitigation Opportunities 

Improved boating access areas could be built at 
several of the Corps’ undeveloped sites just down- 
stream from the dam, such as Blackwell Flats. It’s 
also possible at other sites closer to the town of 
Libby. 

Fishing piers could also be built out into the river 
to provide better access for the bank fishermen 
who are now detoured because of high water 
levels. 
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4.2.4 COLUMBIA RIVER IN CANADA 

4.2.4.1 DescriptiveRlydrologic Characteristics 

The Columbia River below the confluence of the 
Kootenay River is one of only three remaining 
undammed river reaches on the mainstem Columbia 
(the others are the 120 mile (200 Krn) reach in 
Canada above Kinbasket Lake from Donald Station 
to the headwaters at Canal Flat, and the Hanford 
Reach). This reach is regulated by the outflow of 
Hugh Keenleyside Dam on the Columbia River 
and Brilliant Dam on the Kootenay River. Opera- 
tion of these dams by B.C. Hydro is influenced by 
operation of the Federal system covered under the 
SOR. Hence, while this reach is outside of the 
geographic scope of the SOR, potential recreation- 
al impacts of the alternative SOSs are evaluated. 

Keenleyside Dam bisects the original Lower Arrow 
Lake approximately 10 kilometers (6 miles) up- 
stream from the lake's natural hydraulic control 

point. Water discharged from Keenleyside Dam 
flows 10 kilometers through the original Lower 
Arrow Lake before entering the free-flowing 
portion of the Columbia River. About a half kilo- 
meter downstream the Columbia is joined by the 
Kootenay River. Brilliant Dam is located on the 
Kootenay River approximately 2 kilometers up- 
stream from where it joins the Columbia. After the 
confluence this stretch of the Columbia flows 
another 44 kilometers (27.5 miles) before it is 
joined by the Pend Oreille River. One half kilome- 
ter below the confluence with the Pend Oreille 
River, the Columbia River crosses the Canada/ 
United States International Boundary. Approxi- 
mately 24 kilometers downstream (15 miles) the 
Columbia River enters lake Roosevelt in Washing- 
ton State. The analysis undertaken in Section 4.2.4 
covers to the portion of the free -flowing Columbia 
River between the Hugh Keenleyside Dam and the 
International Boundary. 

Table 4-8. Upper Columbia River, Canada - Average Monthly Outflows (KCFS) for 
Alternative SOSs (Combined Releases from Keenleyside and Brilliant Dams) 

sos 

l a  

lb  

2c 

2d 

4c 

5b 

5c 

6b 

6d 

9a 

9b 

9c 

PA 

Jan 
86.6 

102.0 

107.0 

81.1 

95.3 

107.7 

107.7 

107.7 

107.7 

101.8 

81.3 

83.3 

88.9 

Feb 

69.0 

84.8 

87.1 

69.6 

82.0 

87.1 

87.1 

87.1 

87.1 

86.4 

75.6 

74.7 

79.1 

Mar 

63.4 

55.9 

51.6 

62.2 

65.2 

51.9 

51.9 

51.9 

51.9 

50.5 

68.9 

63.4 

64.9 

APr 
50.6 

47.7 

51.3 

44.9 

54.4 

51.0 

51.0 

51.0 

51.0 

50.8 

80.9 

47.1 

45.9 

72.3 

76.0 

84.1 

69.2 

78.4 

83.8 

83.8 

83.8 

83.8 

90.2 

74.4 

70.6 

72.1 

Month 

Jun 

75.0 

86.5 

87.2 

108.2 

88.1 

87.3 

87.3 

87.3 

87.3 

103.4 

103.2 

102.5 

106.5 

Jul 

80.5 

91.5 

83.6 

106.8 

94.2 

83.0 

83.0 

83.0 

83.0 

98.0 

105.7 

108.9 

100.8 

Aw3 
73.9 

76.6 

77.2 

76.6 

73.9 

77.2 

77.1 

77.2 

77.2 

78.1 

76.1 

76.9 

81.4 

SeP 
62.4 

55.7 

56.6 

58.0 

48.9 

55.7 

55.7 

55.7 

55.7 

47.6 

41.4 

48.8 

49.9 

Oct 

51.3 

55.3 

47.8 

47.9 

47.5 

47.7 

47.7 

47.7 

47.7 

42.2 

44.3 

45.1 

43.1 

Nov 

36.5 

53.6 

56.5 

56.1 

48.4 

56.4 

56.4 

56.4 

56.4 

44.7 

43 .O 

52.9 

49.6 

Dec 

51.4 

70.6 

68.3 

69.1 

76.5 

68.8 

69.4 

69.4 

69.4 

65.7 

78.5 

77.7 

74.2 
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The optimum flow of the Columbia River for recre- 
ation use varies depending on the recreation activity 
under consideration. The estimated optimum flows 
for the different types of recreation activities are as 
follows: 

swimming - 78,000 to 99,288 CfS 

(2,200 to 2,800 crns) 
sightseeing 

boat fishing 

shore fishing 

nonmotorized 
boating 

- 14,184 to 102,834 cfs 
(400 to 2,900 crns) 

(2,000 to 4,400 cms) 

(1,700 to 2,800 crns) 

(2,000 to 2,900 cms) 

- 70,920 to 156,024 Cfs 

- 60,282 to 99,288 cfs 

- 70,920 to 102,834 CfS 

Flows ranging between 70,920 and 99,288 cfs (2000 
to 2,800 crns) constitute the optimal range for 
general recreation use on the river. 

The average combined monthly flows from the Hugh 
Keenleyside and Brilliant dams under the alternative , 

SOSs are shown on n b l e  4-8. Under all strategies, 
flows are lowest in November and peak in June or July. 

Under SOS la, average monthly flows are at their 
lowest in April. They are held relatively stable 
between about 72 and 80 kcfs (2000 and 2300 crns) 
during the four month peak recreation season of 
May through August, with peak flow in July. Flows 
drop off somewhat in September and October, and 
then substantially in November. The major differ- 
ence between SOS l a  and SOS l b  during the recre- 
ation season is that under the latter, average flows 
are substantially higher (11 kcfs; 300 crns) in June 
and July, and lower (7 kcfs; 200 crns) in September. 

In comparing SOS 2c, the no-action alternative, 
with SOS la, the base case alternative, average 
flows under 2c are substantially higher (12 kcfs; 
340 crns) in May and June and slightly higher in 
July and August. Flows drop off considerably in 
September and October, which is the minimum 
flow month under the strategy. 

SOS 2d varies considerably from any of the other 
alternatives and would range substantially across 
the summer recreation season. Flows would be 
lower than any other alternatives in April and 

May, and then higher than any other alternatives 
in June and July. These unstable flows would have 
significant negative impacts on recreation as 
described in following sections. 

SOS 4c would be similar to SOS l a  and l b  except 
for moderately higher flows in April, May and 
June, and moderately lower flows in September 
and October. These differences reflect the opera- 
tion of Libby Dam on the Kootenai River in the 
US Under SOS 4c, that project is brought up 
earlier in spring to improve its recreation condi- 
tion, resulting in less flood control storage space 
and slightly higher downstream flows during the 
peak spring runoff. Likewise, Lake Koocanusa is 
held up longer during the summer, resulting in 
lower downstream releases in late summer and 
early fall. The resulting flows have some negative 
impacts on recreation conditions on the upper 
Columbia River. These impacts would be slight 
during low flow years, but would be more signifi- 
cant in average to high flow years. 

Flows in the upper Columbia River are the same 
under SOS Sb, 5% 6b, and 6d. All of these options 
are very similar to SOS 2c. 

The most significant feature of SOS 9a would be a 
very large jump (40 kcfs; 1100 crns) in average 
monthly flows from April to May. Flows would 
remain high from May through August and then 
would take another large jump (30 kcfs; 850 crns) 
back down in September. Flows in September, 
October and November would be lower than most 
of the other alternative SOSs. 

SOS 9b is characterized by much higher flows in 
March and April than any of the other alternatives 
(30 kcfs; 850 crns in April compared with SOS l a  
and 2c). Flows would be dropped slightly in May, 
and then increased rapidly again in June. High 
flows would be maintained in June and July. Flows 
from September through November would be very 
low. September would have lower flows than any 
other alternative SOS. During average water years, 
this operation would have slightly negative impacts 
on recreational suitability of the reach. Impacts 
would be more severe during either high or low 
water years when river flows would fluctuate more 
wildly. 

~ 
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SOS 9c would be similar to SOS 9b with the excep- 
tion of much lower flows (33 kcfs; 900 crns) in 
April and somewhat higher flows in September. 
SOS 9c would feature the highest average July 
flows of any of the alternative SOSs, nearly 30 kcfs 
(850 crns) higher than either SOS l a  or 2c. The 
extremely high summer flows would have some 
significant negative impacts on recreation. This is 
probably the worst alternative for recreation 
during high flow years. 

The Preferred Alternative would be similar to 
SOS 2d, featuring relatively low flows in April with 
large jumps in May and again in June. High 
monthly flows would be retained June through 
August. Under the PA, average flows in August 
flows would be higher than under any other 
alternative. 

4.2.4.2 Summary of Quantitative Impacts 
The recreation survey and impact assessment 
models described in Appendix J-1 did not include 
the reach of the Columbia River in Canada. A 
separate model was, however, developed for this 
reach. The Columbia River recreation impact 
assessment model (IAM) was designed to estimate 
use by primary water-based recreational activity 
(boating, fishing, swimming, and camping/picnick- 
ing) on an annual basis. The methodological 
structure of this model is based on a simple 
relationship between stream flows and expected 
participation (usage) in each recreation activity. 
Changes in flow above and below preferred flow 
ranges for each activity are known to produce 
undesirable effects (Le. velocity hazards and 
inundation of facilities at extreme high flows vs. 
dewatering of facilities and exposure of rocks, 
shoals and other hazards at extreme low flows. 
Use (visitation) in a particular recreation activity 
was assumed to decline in direct response to, and 
correlate with changes in flow above and below 
optimum. Such “break- point” relationships 
were established or adopted for flow ranges at 
which the relationship between an flow and 
recreation usage are quantified. 

In general, the break-points were estimated based 
on the best professional judgment and knowledge 
of RWG members and resource managers familiar 

with the project areas. The assumptions, justifi- 
cation, rationale, and data applied in developing 
recreation activity break-point relationships for 
the Columbia River are documented in the SOR 
Draft EIS, Appendix J (July 1994). 

Break-points were developed for boat fishing, 
shore fishing, swimming, non-motorized boating, 
and sightseeing for this Canadian stretch of the 
Columbia River. Local fishers participating in a 
fishing diary project sponsored by the Trail (Can- 
ada) Wildlife Association were instrumental in 
developing the break-points for shore and boat 
fishing. Boat and shore fishing break-points are 
based on access considerations (usability of 
launching facilities, hazards, and the availability 
of shore fishing perches) and an indicator for 
fishing quality (back eddy structures). Since the 
bulk of the swimming occurs at the Gyro Park 
swim rapids, local swimmers who frequent the area 
were consulted to develop appropriate swimming 
break-points. Similarly, non-motorized boating 
and sightseeing break-points were developed 
through discussions with local river sightseers and 
nonmotorized boaters in conjunction with hydro- 
logic records. 

Table 4-9 and Figure 4-3 present the results of 
the SOR recreation impact assessment model 
developed for the Columbia River in Canada. The 
model provides a quantitative estimate of recre- 
ation use in recreation days for key water related 
recreation activities during low, average and high 
water years under each of the alternative SOSs. 
Table 4-10 compares the estimated total recre- 
ation use for each SOS against the base case 
(SOS la), and the no action alternative (SOS 2c). 

Generally speaking, for most of the alternative 
SOSs, recreation conditions on the upper Colum- 
bia River are expected to be best under average 
water years, followed by low water years, then by 
high water years. This relationship is supported by 
the model results, which predict that visitation will 
be highest under average water years. Low water 
years tend to have a higher suitability for recreation 
than do high water years because lower flows during 
those conditions typically are more conducive to 
recreation activities occurring in this reach. 
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Swimming 

Table 4-9. Upper Columbia River, Canada, Estimated Annual Recreation Days by Activity 

Total Shore 
Fishing Sightseeing Boating Boat Fishing 

sos 

12540 
12787 
11186 

SOS l a  
Low Water Year 
50-Year Average 
High Water Year 

36994 
40653 
32665 

SOS lb 
Low Water Year 
50-Year Average 
High Water Year 

3659 
8758 
3048 

1 Estimated Annual Recreation Days by Activity 

12362 3814 3555 
12362 3959 3783 
11595 2820 3720 

12336 ’ 

12658 
10601 

4761 12362 3767 3564 
12362 3818 1 :;$ 1 11595 1 %:; I 3771 

~ 

35726 
41520 
31784 

Low Water Year 
50-Year Average 
High Water Year 

sos 26 
Low Water Year 
50-Year Average 
High Water Year 

I 

4761 12362 3837 3624 
8758 12362 3959 3797 
3047 11595 2994 3797 

2856 12106 3650 3628 
5817 11982 3708 3763 
3048 11024 2261 3660 

12179 
11902 
9226 

34419 
37172 
29219 

sos 2c I I I I 

Y 

sos 4c 
Low Water Year 
50-Year Average 
High Water Year 

2627 12362 3640 3260 
7727 12362 3960 3756 
3048 11309 2624 3733 

SOS 5b 
Low Water Year 
50-Year Average 
High Water Year 

Low Water Year 
50-Year Average 
High Water Year 

Low Water Year 
50- Year Average 
High Water Year 

Low Water Year 
50-Year Average 
High Water Year 

Low Water Year 
50-Year Average 
High Water Year 

sos 5c 

SOS 6b 

sos 6d 

SOS 9a 

5411 12362 3837 3606 12304 37520 
8758 12362 3959 3780 12647 41506 
3048 11595 3191 3813 11317 32964 

5411 12362 3837 3608 12310 37528 
8758 12362 3960 3782 12653 41515 
3048 11595 3191 3810 11307 32951 

5411 12362 3837 3606 12304 37520 
8758 12362 3959 3780 12647 41506 
3048 11595 3191 3813 11317 32964 

5411 12304 37520 
8758 12647 41506 
3048 11317 32964 

6091 11765 37246 
8373 12303 40723 

1 3048 10471 31508 

37092 
12708 41584 
10933 1 32366 

12362 
12362 
11595 

11978 
12362 
11429 

3837 3606 
3959 3780 
3191 3813 

3707 3705 
3960 3725 
2804 3756 

11871 33760 
12556 40361 

SOS 9b 
Low Water Year 

High Water Year 

Low Water Year 
50-Year Average 
High Water Year 

50-Year Average 

sos 9c 

SOS PA 

~~ 

2094 11978 3566 3597 
7340 12238 3904 3779 
914 11226 2715 3798 

2856 12106 3650 3590 
6650 12114 3797 3727 
914 11024 2424 3657 

3818 
3876 
2668 

Low Water Year 3659 12362 
50-Year Average I 7::: 1 12234 
High Water Year 11309 

3687 
3724 
3624 

12812 
12027 

~ 9760 

12039 34241 
11911 38198 
9481 I 27500 

36338 
39131 
28275 

1995 

, .  . . .  . .  
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Figure 4-3. Columbia River, Canada, Estimated Visitation for Alternative SOSs (Low, 
Average, & High Water Years) 
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Action 

sos 

l a  

lb  

2c 

2d 

4 C  

5b 

5c 

6b 

6d 

9a 

9b 

9c 

PA 

(2c) and Base Case (la) SOSs, Upper Columbia River, Canada 

Tota'/Percent Low Water (1941) 50-Year Average High Water (1976) Change 

Total 36993 40653 32664 
A from 2c -0.3 -23 0.9 

Total 35725 . 41521 3 1784 
A from l a  -3.4 2.1 -2.7 
A from 2c -3.7 -0.2 -1.8 

Total 37092 41584 32368 
A from l a  0.3 2.3 -0.9 

Total 34418 37174 29218 
A from la -7 -8.6 -10.6 
A from 2c -7.2 -10.6 -9.7 

Total 33761 40359 3 1035 
A from la -8.7 -0.7 -5.0 
A from 2c -9.0 -2.9 -4.1 

Total 37520 41507 32964 
A from la .1.4 2.1 0.9 
A from 2c 1.6 -0.2 1.8 

Total 37527 41513 32950 
A from la 1.4 2.1 0.9 
A from 2c 1.2 -0.2 1.8 

Total 37520 41507 32964 
A from la 1.4 2.1 0.9 
A from 2c 1.2 -0.2 1.8 

Total 37520 41507 32964 
A from la 1.4 2.1 0.9 
A from 2c 1.2 -0.2 1.8 

Total 37246 40727 3 1507 
A from la 0.7 0.2 -3.5 
A from 2c 0.4 -2.1 - 2.7 

Total 33162 39046 28999 
A from l a  - 10.4 -3.1 -11.2 
A from 2c -10.6 -5.2 - 10.4 

Total 34241 38198 27500 
Afrom la -7.4 -6.0 -15.8 
A from 2c - 7.7 -8.1 -15.0 

Total 36338 39131 28275 
A from la -1.7 -3.8 -13.4 
A from 2c -2.0 -5.9 -12.7 
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The models, however, are based on considerations 
for access to the river and the usability of recreation 
facilities under various flow conditions. They do not 
address the effects of flow on fish habitat and the 
subsequent effects on fishing and fish catching 
success. High water years generally provide better 
conditions for fish habitat and hatching success of 
fish in the river which can influence catch rates by 
fishermen and ultimately impact recreation activity. 

Based in the model results, the alternative SOS 
under consideration can be separated into five 
groups in which the degree of recreational impacts 
will be similar. These groups are: 

slight improvement 
minimal impact 
slight negative impact 
moderate 

negative impact 
severe impact 

SOS 5b, 5c, 6b, and 6d 
SOS l a  and 2c 
SOS l b  and 9a 

SOS 4c, 9b, and PA 
SOS 2d, and 9c 

SOS la and 2c are the base case and no action 
alternatives, respectively. These alternatives are 
very similar for recreation in the upper Columbia 
River. The model predicts a slight improvement in 
recreation conditions under SOS 2c in comparison to 
SOS la, except for high water years when SOS l a  is 
better by a very slight margin. 

During average water years, SOS 5b, 5c, 6b, and 6d 
would all be a slight improvement over SOS l a  and 
would be worse than SOS 2c by a very slight margin. 
However, during either high or low water years, 
these alternatives would have more stable flows 
throughout the peak recreation season and would 
result in slight improvements in recreation condi- 
tions compared to both SOS l a  and 2c. 

SOS l b  is very similar to SOS 2c during average 
water years and slightly better than SOS lb. Howev- 
er, water levels during the peak recreation season 
would fluctuate more wildly during either low or high 
water years and there would be some slight negative 
impacts to recreation suitability at those times in 
comparison with the base case and no action alterna- 

tive. The same is true of SOS 9a, but negative im- 
pacts would occur during high flow years only. 

Moderate negative recreational impacts would occur 
under SOS 4c, 9b and the PA during average water 
years. SOS 4c and the PA would have only slight 
negative impacts during low flow years when flood 
control operations in Lake Koocanusa are less 
impacted. During average and high flow years, high 
spring and early summer releases followed by low 
late summer and early fall flows would have moder- 
ate to severe impacts on the recreational suitability 
of the reach. In comparison, SOS 9b impacts would 
be moderate during average flow years, but would 
become much more severe during both high and low 
flow conditions. SOS 9b would be the worst overall 
alternative during low flow conditions, primarily due 
to very low flows in all months except June. 

SOS 2d and 9c would have the most severe impacts 
on recreation along the upper Columbia River. 
SOS 2d is the worst alternative for average water 
years, followed closely by 9c. SOS 9c is the worst 
alternative for recreation during high water years, 
followed closely by the PA. The main detractor 
under these SOSs would be extremely high flows 
during the entire summer recreation season during 
wet years. 

4.2.4.3 Effects on Recreation 
FacilitiedActivities 

In average water years SOS la, lb, 2c, 5b, 5c, 6b, 6d, 
and 9a, would all have little or no impact on recre- 
ation facilities and activities in the upper Columbia 
River reach. During average water years under these 
SOSs, flows are generally within in the optimal band 
of 70 to 100 kcfs (2000 to 2800 cms) for recreation 
facilities and all boat ramps, boat docks and swim 
beaches are not impacted. Conditions for “floatabil- 
ity’,, “experience” and “shore fishing access” are also 
within their optimal range. In comparison, flows 
under SOS 2d, 9b, 9c and the PA all substantially 
exceed the optimum during June and/or July and have 
more severe impacts on these characteristics. 
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In high water years all 13 SOSs would considerably 
exceed the optimum flow for recreation for more 
than one summer month. Boating facilities (ramps 
and boat docks) are generally less sensitive to high - 
flows than other facilities in the reach and would not 
be seriously impacted impacted by high water levels. 
Other facilities, including swim beaches, floatability 
of the river, experience and shore fishing access, are 
adversely impacted in July and August by river flows 
in excess of 100 kds. Poor alternatives for recre- 
ation under high flows are SOS 9c, PA, 9b, 2d and 
4c, in that order. July and August flows under 
SOS 9c in a high water year (1976) would run 
approximately 50 percent higher than optimum. 

Recreation conditions in the upper Columbia River 
reach are generally more conducive during low water 
years. The impacts of the alternative SOS on recre- 
ation facilities and activities under low water vary 
depending on the month. In general SOS 9b, 9c, 
and 2d are the only alternatives that would result in 
moderate impacts to recreation during a low water 
year (1941). Under all alternatives, in June all three 
of the boat ramps and both of the boat docks, as 
well as the swim beaches, are fully usable. In addi- 
tion, the conditions for floatability, experience and 
shore fishing access are good. By July, only two of 
the three boat ramps and one of the two mooring 
docks are fully usable and conditions for floatability 
and swim beaches are sub-optimal. Conditions for 
experience and shore fishing access remain good. In 
the month of August there are no impacts on recre- 
ation activities and facilities, but the swim beaches 
are not fully usable because of low flows. 

4.2.4.4 Effects on Fish Habitat and Fishing 
Success 

In analyzing the effects of the alternative SOSs on fish 
habitat, a strategy was deemed to be positive in terms 
of fish if river flows were either stable or increasing 
during the spawning, incubation, and rearing time 
period for rainbow trout of April 15 to August 15. 
Declining water levels during the identified critical 
period for trout were assumed to cause the dewatering 
of rainbow trout redds and/or fiy. The effects of all 
SOSs on fish habitat in the mainstem Columbia and 
Kootenay rivers above their confluence was negative in 

low, average and high water years. Under all system 
operating strategies water levels would decline at 
various times during the critical period at the identi- 
fied spawning areas of the Nom Creek fan located 
just downstream of the Hugh Keenleyside Dam and 
the Kootenay River below the Brilliant Dam. 

During low water years portions of the braided chan- 
nel spawning area, located adjacent to the village of 
Genelle, B.C., are dewatered at different times during 
the critical time period of April 15 to August 15. But, 
during average and high water years, with the excep- 
tion of SOS lb, all system operating strategies general- 
ly provided enough flow to protect the mainstem fish 
habitat. During the spawning, incubation and rearing 
period water levels are either generally stable or 
increasing. Under average and high water years the 
areas of fish spawning, incubation and rearing at the 
braided channel are thought to remain covered with 
water. 

SOS lb  is the only system operating strategy that may 
have a nega?ive impact on fish habitat below the 
confluence of the Columbia and Kootenay rivers in 
high water years. Under SOS l b  water levels decline 
roughly 10,OOO cfs from April 15 to 30 which may 
dewater some rainbow trout redds in the mainstem of 
the river. Under SOS lb, flows during the rest of the 
critical period are increasing so the negative impacts 
occur only in the month of April. 

This assumes a straight line relationship between the 
end-of month outflows from the Hugh Keenleyside 
and Brilliant dams. For example, if the outflow for the 
end of May is 2,OOO cms and for the end of June is 
2,500 CMS, it is assumed that there are not wide 
swings in discharge only a steady increase between the 
two. If wide swings are the reality on a dady and 
weekly basis then it is likely that all the system operat- 
ing strategies in low, average and high water years 
have a negative impact on fish habitat. 

4.2.4.5 Effects on Wildlife HabitatMunting & 
Wildlife Viewing Success 

There appears to be no significant difference between 
any of the alternative SOSs in terms of impacts on 
wildlife habitat or hunting or wildlife viewing success. 
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4.2.4.6 Effects on Recreational Safety and 
Physical Characteristics 

There are no negative effects of the SOSs on recre- 
ational safety and.physical characteristics in low and 
average water years. In high water years during the 
months of J ~ d y  and August flows may be sufficiently 
high under all the strategies to pose safety problems 
for boaters. This would also be a particular problem 
under SOS 9c, PA, 9b, 2d and 4c. 

4.2.4.7 Effects on Water Quality Parameters 
Influencing Recreation 

Water qaulity parameters indirectly affect recreation 
on this reach. Depending upon whether or not 
water is spilled, or passed through the “low level 
ports” at Keenleyside Dam or powerhouse at Bril- 
liant Dam, total gas pressure (TGP) readings down- 
stream can exceed provincial water quality objec- 
tives. High TGP levels have a detrimental effect on 
fish and in some cases can be lethal. Local anglers 
claim that high TGP levels affect where fish hang in 
the water column. The impact of reduced fish 
health and altering the fish locations in the river is 
reduced fish catch rates. 

4.2.4.8 Effects on Aesthetics 

In the month of August in high water years flows are 
suf6cient to inundate most of the islands, beaches 
and foot paths along the river which detrads from 
its aesthetics. These impact would be exacerbated 
under SOS 9c, PA, 9b, 2d and 4c. 

Low flows may expose a number of derelict vehicles 
in the river downstream of the city of Bail. Algae 
growths on the west bank of the river immediately 
downstream of the city of ‘Ifail, is also an aesthetic 
problem in low water years. 

4.2.4.9 Mitigation Qppottunities 

In order to reduce the impacts of the alternative 
SOSs, some mitigating actions could be undertaken. 
The extension of the concrete boat ramp at Indian 
Eddy would increase the use of this important 
facility at low river flows. In conjunction with the 

ramp extension, the mooring docks could also be 
reconfigured and extended to improve the use of 
this facility. Dredging of some large river cobbles at 
the entrance to Indian Eddy would improve general 
access to the facility at low flows. 

The construction of mooring docks at the Beaver 
Creek boat launch would improve the use of this 
facility at high river flows. The mooring docks 
would improve the ease of loading and unloading 
boats during high flows when river currents compli- 
cate the use of this facility. 

The Canada Customs dock at %ail, which was de- 
stroyed by the high flows of 1991, could be rebuilt in 
a manner that allows it to accommodate high river 
flows. Low flows do not pose a problem for a dock at 
this site. 

In order to reduce the impacts of the system operat- 
ing strategies on fish habitat, and consequently on 
fishing success, certain mitigation opportunities may 
be undertaken. Given that the flow alternatives will 
impact mainstem spawning, incubation, emergence 
and rearing habitat these effects may be partially 
offset by improving like habitat on the tributary 
streams downstream of the Hugh Keenleyside and 
Brilliant dams. The construction of regulated flow 
spawning channels using water from the major 
tributary streams should be undertaken. Opportuni- 
ties to construct these channels exist at Murphy, 
Blueberry and Beaver Creek. As a means of reduc- 
ing the dewatering of fry at the Noms Creek fan, 
this structure could be reconfigured to reduce the 
pooling of water and fry that occurs as water levels 
drop. The improvement of fish habitat and the 
reduction of blockages to upstream migration in the 
other tributary streams should also be pursued. 

While the dewatering of mainstem fish habitat below 
the confluence of the Columbia and Kootenay rivers 
does not appear to occur in average and high water 
years, the stabilization of daily flows from upstream 
dams to limit rapid fluctuations must also occur. 
Given the heavy use of this habitat by Lake Roose- 
velt fish stocks, the implications of these flows and 
this mitigation package will be felt downstream of 
this stretch of the Columbia in Washington State. 

4-46 Fn\lAL EIS 1995 



Recreation Appendix 4 

4.2.5 HUNGRY HORSE RESERVOIR 

4.2.5.1 Description of Hydrologic 
Characteristics 

Recreational suitability of Hungry Horse Reservoir 
is primarily affected by the timing of drawdown and 
refill. The suitability of the reservoir for recreation 
is at its optimum when the reservoir is at or near full 
pool (elevation 3,560 feet). Most of the recreational 
facilities (all boat ramps on the lake) lake remain 
fully usable within the upper eight feet of the pool 
(above elevation 3,552 feet). Drawdowns in excess of 
that level wiU begin to reduce the recreational 
suitability of the reservoir. Extreme drawdown 
during the peak summer recreation season will 
substantially reduce anticipated recreational use. 

nb le  4-11 shows the average monthly pool eleva- 
tions (as measured at the forebay of Hungry Horse 
Dam) under the 13 alternative SOSs. As shown, 
under all of the alternatives, the reservoir is at its 
minimum in March or April and then is gradually 
refilled, reaching its peak in July. Drawdown of the 
reservoir generally begins by August and by the end 

of September the reservoir is well below full pool 
with the exception of SOS 4c and 9c. 

Table 4-12 compares the percent probability (over the 
fifty year period of record) that Hungry Horse Reser- 
voir will be refilled to selected elevations ranging from 
the optimum recreation pool of 3,558 feet (two feet 
below full) down to elevation 3,540 feet over the peak 
recreation months of May through August. 

SOS l a  is the Base Case alternative. This SOS is 
not a particularly good operation for recreation at 
Hungry Horse Lake. The average pool elevations 
during June through August range from 20 to 25 feet 
below full. The probability of refill to within two 
feet of full pool at any time during the summer is 
only approximately 60 percent. 

SOS l b  optimizes power production across the system 
with only minimal constraints on reservoir operation. 
It is similar to SOS la, with pool elevations generally 
about four to six feet (1.2 to 1.8 meters) lower during 
the summer. The timing of the refill and drawdown 
for both strategies is identical. The two operations 
are within 2 percent of each other when comparing 
refill timing end of month pool elevation and number 
of years (probability) of refill. 

Table 4-11. Hungry Horse Reservoir - Average Monthly Pool Elevations 

sos 
l a  
lb  
2c 
2d 
4c 
5b 
5c 
6b 
6d 
9a 
9b 
9c 
PA 

Jan - 
3481 
3479 
3482 
3482 
3517 
3481 
3481 
3481 
3481 
3471 
3530 
3517 
3530 - 

Feb 
3468 
6463 
3470 
3470 
3507 
3468 
3468 
3468 
3468 
3467 
3521 
3507 
3522 

- 

- 

Mar 
3456 
3449 
3462 
3462 
3497 
3456 
3456 
3456 
3456 
3461 
3508 
3497 
3509 

- 

- 

Apr 
3459 
3451 
3465 
3465 
3503 
3457 
3457 
3457 
3457 
3449 
3492 
3503 
3493 

- 

- 

May 
3505 
3499 
3506 
3506 
3533 
3502 
3502 
3502 
3502 
3471 
3525 
3533 
3526 

- 

- 

Month 
Jun 
3535 
3532 
3537 
3537 
3559 
3533 
3533 
3533 
3533 
3507 
3550 
3559 
3553 

- 

- 

Jul 
3540 
3537 
3542 
3542 
3560 
3540 
3540 
3540 
3540 
3501 
3550 
3560 
3550 

- 

- 

Aug 
3534 
3531 
3534 
3534 
3559 
3534 
3534 
3534 
3534 
3481 
3542 
3559 
3541 

- 

- 

SeP 
3514 
3509 
3517 
3517 
3557 
3514 
3514 
3514 
3514 
3480 
3541 
3557 
3539 

- 

- 

act 
3506 
3506 
3510 
3510 
3552 
3506 
3506 
3506 
3506 
3478 
3540 
3552 
3538 

- 

- 

Nov 
3504 
3503 
3508 
3508 
3549 
3504 
3504 
3504 
3504 
3478 
3538 
3549 
3538 

- 

- 

DM 
3497 
3498 
3500 
3500 
3536 
3497 
3497 
3497 
3497 
3476 
3536 
3536 
3536 

- 

- 
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Month Pool 

(ft- 
Elevation May June J ~ Y  August 

Nm) 3558 3555 3550 3540 3558 3555 3550 3540 3558 3555 3550 3540 3558 3555 3550 3540 

sos Percent Probability of Refill to Selected Pool Elevations 
la  0 0 2 12 16 46 70 76 62 64 72 74 54 58 70 72 

lb 0 0 2 12 16 42 68 70 60 64 72 72 52 56 64 70 

2c 0 0 0 2 12 42 70 76 54 62 76 78 40 54 64 70 

2d 0 0 0 0 2 1 2 4 2 7 0 5 6 5 6 6 4 8 0 3 8 4 2 5 4 6 4  

4c 0 0 4 32 82 90 96 96 100 100 100 100 100 100 100 100 

5b 0 0 0 4 6 34 68 76 56 62 72 74 50 56 70 72 

5c 0 0 0 0 4 1 2 3 4 6 6 5 6 5 6 6 2 7 2 4 2 4 8 5 4 7 0  

6b 0 0 0 4 6 34 68 76 56 62 72 74 50 56- 70 72 
6d 0 0 0 4 6 34 68 76 56 62 72 74 50 56 70 72 

9a 0 0 0 0 4 10 22 28 18 18 20 28 4 ' 4  10 20 
9b 0 0 0 2 0 2 0 3 4 5 8 8 2 4 8 5 4 6 0 7 4  4 4 2 0 4 6  

9C 0 0 2 34 82 94 96 100 90 98 100 100 86 94 98 100 

PA 0 0 2 1 8 3 0 4 2 7 6 9 4 4 4 4 6 4 6 5 0  2 2 4 4 

Table 4-12. Hungry Horse Reservoir - Percent Probability' of Refill to Selected Pool 
Elevations 

SOS 2c is also very similar to SOS la, with average 
pool elevations during the summer months funning 
approximately one to two feet (0.3 to 0.6 meters) 
higher. The probability of Hungry Horse Reservoir 
refilling to within two feet of full in any given sum- 
mer is about 54 percent. 

either SOS la  (Base Case) or 2c (No Action) for 
recreation purposes. 

SOS 4c and 9c are the two best alternatives for 
recreation at Hungry Horse Reservoir. Those are 
the only two alternatives in which during average 
water years the reservoir would be retained at or 
near full pool through the summer. SOS 4c is the 
stable storage operation with modified flood control 
at Grand Coulee. The probabilities that the reser- 
voir would remain full in June, July and August any 
given year under this alternative are 82,100 and 100 
percent, respedively. The probabilities of refill in 
those months under SOS 9c are only slightly less. 
Both of those alternatives would be preferable to . 

SOS Sb, 5% 6b, and 6d are all very similar to SOS l a  
and 2c in terms of recreational impacts. Under all 
of these alternatives, the average lake elevation by 
the end of August would be approximately 26 feet (8 
meters) below full pool. The probability of refill to 
within two feet of full pool at any time during the 
summer is only approximately 56 percent. 

SOS 9a would be by far the worst alternative for 
recreation at Hungry Horse Reservoir. During an 
average water year the lake would not reach within 
50 feet of being full at any time. The probability 
that it would refill to within 20 feet (6 meters) of 
being full during the Summer of any given year is 
only 28 percent and the probability of the reservoir 
refilling to within two feet (0.6 meters) of full is only 
18 percent. 
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Low 
Water 
1941 

6132 

4478 

7143 

7038 

11070 

6132 

6132 

6132 

6132 

2783 

9590 

11070 

9277 

4 

50 
Year 
Avg. 

9725 

9526 

9798 

9746 

11567 

9591 

9591 

9591 

9591 

6901 

10261 

11566 

10122 

SOS 9b and the PA would be similar alternatives. 
Both would provide somewhat improved recreation 
conditions when compared with either the Base Case 
(SOS la) or No Action (SOS 2c) alternatives. 
Under both, average pool elevations during June 
and July would be within ten feet (3 meters) of full, 
but would drop off to about 20 feet (6 meters) below 
full by the end of August. The probabilities that the 
reservoir will refill to within two feet of full during 
the summer of any given year are 48 and 44 percent 
for SOS 9b and the PA, respectively. 

63298 

46224 

73733 

72645 

114263 

63298 

63298 

63298 

63298 

28723 

98987 

114263 

95754 

4.2.5.2 Summary of Quantitative Impacts 

100384 

98324 

101130 

100596 

119395 

98999 

98999 

98999 

98999 

71227 

105911 

119379 

104474 

'Ihble 4-13 and Figure 4-4 present the results of 
the SOR recreation impact assessment model for 
Hungry Horse Reservoir. The model provides a 
quantitative estimate of recreation use in recreation 
days for key water related recreation activities 
during low, average and high water years under each 
of the alternative SOSs. 'Ihble 4-14 compares the 
estimated total recreation use for each SOS against 
the base case (SOS la), the no action alternative 

(SOS 2c) and the historic five year visitation (1987 
to 1991). 

Empirical estimation of the model is described in 
more detail in Appendix J-1). The model estimates 
recreational use at Hungry Horse Reservoir based 
on changes in operation of the system. Recreational 
use is influenced not only by changes in pool eleva- 
tion at Hungry Horse, but also by changes in pool 
elevations of other projects in the western Montana/ 
northern Idaho region of the user survey. Both the 
Lake Koocanusa and Kootenai River models include 
Hungry Horse Lake as a first stage complement. 
What this means is that, based on the results of the 
user survey in the region, it is possible that a higher 
water level at Lake Koocanusa might increase a 
recreator's propensity to visit Hungry Horse or the 
Kootenai River because the higher water levels 
might produce a more satisfying recreation experi- 
ence, thereby increasing the likelihood of future 
trips. This relationship is described in more detail in 
Appendix J-1, Chapter 5. 

Table 4-1 3. Hungry Horse Reservoir, Estimated Annual Recreation Days by Activity 
Under Alternative SOSs 

sos 

- 
la  
lb  
2c 

2d 
4c 

5b 
5c 
6b 

6d 

9a 
9b 
9c 
PA - 

- 
Low 

Water 
1941 

6011 

4390 

7002 

6899 

10851 

6011 

6011 

6011 

6011 

2728 

9400 

10851 

9093 

- 

- 

Boating 

50 
Year 
Avg. - 
9533 

9337 

9604 

9553 

11338 

9401 

9401 

9401 

9401 

6764 

10058 

11337 

9921 - 

- 
High 
Water 
1976 

10693 

10707 

11027 

10834 

11510 

10693 

10693 

10693 

10693 

10065 

10541 

11510 

11017 

- 

- 

- 
High 
Mter 
1976 

10909 

10923 

11250 

11052 

11743 

10909 

10909 

10909 

10909 

10268 

10754 

11743 

11240 - 

High 
Water 
1976 

112597 

112745 

116121 

114081 

121207 

112597 

112597 

112597 

112597 

105982 

110999 

121207 

116014 

Picnicking - 
Low 
Water 
1941 

4442 

3243 

5174 

5097 

8018 

4442 

4442 

4442 

4442 

m15 

6946 

8018 

6719 - 

50 
Year 
Avg. 

7044 

6899 

7096 

7059 

8378 

6947 

6947 

6947 

6947 

4998 

7432 

8377 

7331 

High 
Water 
1976 

7901 

7911 

8148 

8005 

8505 

7901 

7901 

7901 

7901 

7437 

7789 

8505 

8141 

swimming 

1019 1617 

744 1583 

1187 1629 

1170 1620 

1840 1923 

1019 1594 

1019 1594 

1019 1594 

1019 1594 

463 1147 

1594 1706 

1840 1923 

1542 1682 

High 
Water 
976 

1813 

1816 

1870 

1837 

1952 

1813 

1813 

1813 

1813 

1707 

1788 

1952 

1868 
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PRE ALT 

9c 

9b 

9a I 
6b 

5c 

5b 

4c 

2d 

2c 

l b  

l a  

Annual Recreation Days 

Average Water Year (50 YearPeriohf-Record 

LOW ~ a t e r ~ e a r ( 1 9 4 1 )  

0 High WaterYear(l976) 

Figure 4-4. Hungry Horse Reservoir, Estimated Visitation for Alternative SOSs (Low, 
Average & High Water Years) 
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Average Visitation (1987-1993): 79200 
Baseline Visitation (1l/92-10/93): 93600 

Low Water 50 - Year High Water 
Year (1941) Average Year (1976) 

L 

SOS la 

SOS lb 

sos 2c 

sos 26 

sos 4c 

SOS 5b 

sos 5c 

SOS 6b 
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Table 4-14. Hungry Horse Reservoir, Estimated Total Annual Recreation Days Under 
Alternative SOSs 

System Operating Strategies 
Total 

% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

80903 

- 14.15% 
-33.89% 

~~ 

128303 

-0.74% 
-3.91% 
37.08% 

125670 

-2.05% 
-2.77% 
-5.89% 
34.26% 

143913 

-3.03% 
-2.94% 

~ 

Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

144101 

0.13% 
-2.91% 
-2.82% 

59080 

-26.97% 
-37.31% 
-51.73% 

Total 

% change from l a  
% change from PreferredAlternative 
% change from 92-93 

~ 

94240 

16.49% 
-23.00% 

~~ 

129257 

0.74% 

38.09% 
-3.20% 

148416 

3.13% 
0.09% 

92848 

14.77% 
-1.48% 
-24.13% 

128574 

0.21 % 
-0.53% 
-3.71% 
37.37% 

145809 

132% 
-1.76% 
-1.67% 

Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

146042 

8052% 
54.97% 
1933% 

152601 

18.94% 
18.06% 
14.28% 
63.04% 

154917 

7.65% 
438% 
4.48% 

Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

80903 

0.00% 
-14.15% 
-33.89% 

126532 

-1.38% 
-2.11% 
-5.24% 
35.18% 

143913 

0.00% 
-3.03% 
-2.94% 

80903 

0.00% 
-14.15% 
-33.89% 

143913 

0.00% 
-3.03% 
-2.94% 

126533 

-1.38% 
-2.11% 
-5.24% 
35.18% 

126533 

-1.38% 
-2.11% 
-5.24% 
35.18% 

Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

80903 

0.00% 
-14.15% 
-33.89% 

143913 

0.00% 
-3.03% 
-2.94% 
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Low Water 
Year (1941) 
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50 - Year High Water 
Average Year (1976) 

Table 4-14. Hungry Horse Reservoir, Estimated Total Annual Recreation Days Under 
Alternative SOSs - CONT 

126533 

-138% 
-2.11% 
-5.24% 
35.18% 

91036 

-29.05% 
-2957% 
-31.82% 
-2.74% 

135367 

551% 
4.73% 
138% 

44.62% 

152580 

18.92% 
18.04% 
14.27% 
63.01% 

' 133530 

4.07% 

' 42.66% 
' 331% 

Average Visitation (1987-1993): 79200 
Baseline Visitation (11/92-10/93): 93600 

143913 

0.00% 
-3.03% 
-2.94% 

135458 

-5.88% 
-8.73% 
-8.65% 

141869 

-1.42% 
-4.41% 
-4.32% 

154917 

7.65% 
4.38% 
4.48% 

148279 

3.03% 
-0.09% 

sos 6d 

SOS 9a 

SOS 9b 

sos 9c 

PA 

System Operating Strategies 
Total 

% change from l a  
% change from 2c 
% change from PreferredAJternative 
% change from 92-93 

80903 

0.00% 
-14.15% 
-33.89% 

Total 36712 

% change from l a  -54.62% 
% change from 2c -61.04% 
% change from PreferredAlternative -70.00% 
% change from 92-93 

Total 126517 

% change from l a  56.38% 
% change from 2c 34.25% 
% change from PreferredAlternative 3.38% 
% change from 92-93 

Total 146042 

% change from l a  80.52% 

% change from PreferredAlternative 19.33% 
% change from 92-93 

% change from 2c 54.97% 

Total 
% change from l a  
% change from 2c 
% change from 92-93 

122384 

51.27% 
29.86% 

In summary, all of the alternative SOSs with the 
exception of 9c wouId provide an increase in visita- 
tion over the average annual visitation from 1987 to 
1993. This may be misleading, however, because 
that period encompasses a historic dry period in the 
Columbia Basin and includes several years when 
Hungry Horse Reservoir was drawn down severely 
during the summer, substantially lowering average 
annual use. 

In comparing estimated visitor use across the alter- 
natives during an average water year, the recreation- 

a1 suitability of the SOSs could be characterized as 
follows: 

Very Good 

Good 

Average 

Poor 

Very Poor 

sos 4c, 9c 

SOS 9b, Preferred 
Alternative 

SOS la, 2c, 2d 

SOS 5b, 5c, 6b, 6d 

SOS 9a 
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Recreational conditions at Hungry Horse Reservoir 
are generally much better during wet and average 
water years than during dry years. Estimated visita- 
tion during 1941, the last year of the driest five- 
year period across the Columbia River basin, would 
decline under all 13 alternative SOSs. Lost visita- 
tion would range from severe under SOS 9a, in 
which estimated use would be about one-third of 
that during an average water year, to slight under 
SOS 9c where the decline would only be about four 
percent. In comparing the effects of the alternatives 
against the No Action alternative SOS 2c, in a dry 
year, the “good” recreation alternatives become 
even better. SOS 4c, 9b, 9c and the PA would all 
result in very large increases in estimated visitor use 
ranging from about 54 percent (SOS 4c) to 30 per- 
cent (the PA). Similarly, the “pooryy recreation 
alternatives, SOS la, lb, 2d, 5b, 5c, 6b, 6 4  and 9A 
become even worse with visitation losses ranging 
from about 14 percent under SOS la, 5b, 5c, 6b, and 
6d, to 61 percent under SOS 9a. 

During wet years, there is enough water in the 
system to bring Hungry Horse Reservoir up to or 
near full and retain it there during the summer peak 
recreation season under all of the alternatives. 
Consequently, all of the SOSs would show an in- 
crease in visitation when compared with average 
water years. In addition, the range of impacts across 
the alternative SOSs is much lower. There is rela- 
tively little difference between the “good” and 
“poor” recreation alternative. 

4.2.5.3 Effects on Recreation 
Facilities/Activities 

The eleven existing boat ramps are the only water- 
dependent recreation facilities at Hungry Horse 
Reservoir that would be affected by drawdowns (there 
are no boat marinas, moorages, swimming beaches or 
other water-dependent recreation facilities on the 
lake). Only eight ramps are usable below elevation 
3,552 feet, six below elevation 3,532 feet, and only a 
single ramp is usable at elevation 3,500. The number 
of ramps usable during June, July and August of an 
average water year under each SOS are: 

Alternative I June July August 

la 
lb  
2c 
SD 
4c 
5b 
5c 
6b 
6d 
9a 
9b 
9c 
PA 

6 
6 
6 
6 
11 
6 
6 
6 
6 
8 
8 
11 
11 

6 
6 
6 
6 
11 
6 
6 
6 
6 
3 
8 
11 
8 

6 
6 
6 
6 
11 
6 
6 
6 
6 
1 
6 
11 
6 

Under SOS 4c and 9c, all eleven of the boat ramps on 
the reservoir would be usable during the peak recre- 
ation months of July and August. Early filling and 
maintenance of the full or nearly full pools into 
November keeps all facilities usable during low, 
average, and high water years. 

SOS 9b and the PA would also provide good use of 
boating access early in the summer but the number of 
usable facilities would decline later in summer. 

Under SOS la, 2% 2d, 5b, 5c,6b, and 6d, during June 
through August of average water year conditions, 6 
boat ramps would be usable. However, during low 
water years (1941), only one ramp would be usable 
during August. All boat ramps would be usable during 
high water years (1976). 

The worst alternative for impacts to recreation facili- 
ties at Hungry Horse Lake would be SOS 9a, under 
which during an average water year, only three of the 
eleven ramps on the lake would be usable at any time 
during the summer, and only one would be usable by 
the end of August. 

Recent patterns of summertime drawdown have 
exposed mudflats to dispersed recreation use. 
Associated with this use are a number of management 
problems, including litter and a lack of sanitation 
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facilities below the drawdown line. The dispersed, 
unmanaged visitor use is having negative affects on 
developed use around the reservoir. The Forest 
Service has expressed concern regarding a lack of staff 
to adequately control use occurring in the drawdown 
zone. These management problems would be ex- 
pected to continue and possibly be exacerbated under 
those alternatives that result in increased summer 
drawdown, including SOS la, 2c, 2d, 5b, 5c, 6b, and 
6d, and particularly 9a. SOS 4c, 9b, 9c and the PA all 
would result in higher summer pool elevations than 
either the Base Case and No Action alternatives and, 
therefore, would reduce this problem. 

4.2.5.4 Effects on Fish Habitat and Fishing 
Success 

SOR Rchnical Appendix K, Resident Fish, describes 
potential impacts of the alternative SOSs on game 
fish species in Hungry Horse Reservoir. Under 
historic conditions, an operating regime featuring 
frequent annual deep drawdowns combined with refill 
failure has caused the reservoir fishery to decline. On 
the Flathead River downstream, the lack of tempera- 
ture control facilities at Hungry Horse Dam results in 
rapid temperature fluctuations and released water is 
generally of lower temperature than required for 
optimum fish habitat. Due in part to these reasons, 
trout growth and fishing success are suboptimal. 

Under SOS la, the increased frequency of deep 
drawdown and refill failure would cause a continued 
decline in the health of the reservoir fishery as 
compared to historic conditions. Consequently, a 
long term decline in reservoir sports fishery could be 
expected. SOS lb, 2c, 2d, 5b, 5c, 6b, and 6d would 
have similar impacts on the recreational fishery. 

Of all of the strategies under consideration SOS 9a, 
9b, and the PA would have the most severe impacts 
on west slope cutthroat trout, especially during dry 
years. 

Under SOS 4c and 9c the reduced frequency and 
duration of deep drawdowns and increased probabil- 
ity of refill would significantly improve fish habitat 
conditions at Hungry Horse Reservoir. Fish produc- 

tion, and consequently fishing success, would be 
maintained at a higher level under these alternatives 
than any others under consideration. 

4.2.5.5 Effects on Wildlife HabitatMunting and 
Wildlife Viewing Success 

SOR Rchnical Appendix N, Wildlife, describes 
potential impacts of the alternative SOSs on wildlife 
species and habitat at Hungry Horse Reservoir. 

Under historic operating conditions at Hungry 
Horse Reservoir, development of wildlife habitat is 
constrained by deep annual drawdowns. With the 
exception of SOS 4c and, to a slightly lesser extent, 
SOS 9c, the alternatives are not expected to signifi- 
cantly positively or negatively change (in comparison 
with the no action and base case alternatives) wild- 
life conditions at the reservoir to the point that 
there would be a noticeable change in wildlife 
hunting and viewing opportunities. 

SOS 4c and 9c would produce significantly less draw- 
down and exposure of barren areas at the reservoir 
with corresponding improvements development of 
riparian vegetation. These alternatives would pro- 
mote increased fish productivity and would support 
those wildlife species foraging on fish. Despite these 
improvements, no substantial increase in wildlife 
hunting or viewing opportunities is expected. 

4.2.5.6 Effects on Recreational Safety and 
Physical Characteristics 

Several safety hazards, such as stumps and rock 
outcrops, emerge when the water elevation in 
Hungry Horse Reservoir drops below 3550 feet. 
These features continue to increase as the water 
levels decline further. For example, at 3520 feet a 
cliff appears in the reservoir bottom at Lost Johnny 
Camp. The cliff is used by some as a jump-off 
point into the reservoir which becomes increasingly 
more dangerous as the reservoir drops further. This 
illegal activity is difficult to control. 

Under SOS la, the Base Case alternative, with the 
average water elevation of 3540 feet at the end of 
July, numerous safety hazards occur. Some floating 
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debris would be present in the reservoir. Impacts 
would be very similar under SOS 2c, the No Action 
alternative, as well as SOS lb, 5b, 5c, 6b, 6d, 9b and 
the PA. The severity of these impact will increase 
substantially during dry years as pool elevations are 
drawn down further. These conditions would in- 
crease dramatically under SOS 9a due to the ex- 
tremely low summer lake elevations. 

Under SOS 4c and 9c high pool elevations main- 
tained throughout the summer recreation season will 
greatly reduce the safety hazards exposed during 
drawdown. Some floating debris may be present in 
the reservoir. 

4.2.5.7 Effects on Water Quality Parameters 
Influencing Recreation 

There is no known turbidity problems at Hungry 
Horse Reservoir. Although sedimentation is occurring 
within the reservoir, it is not a severe problem nor 
does it significantly impact recreation. The cold water 
temperatures and annual drawdowns preclude algae 
blooms and/or aquatic plant growth. No known 
pollutants occur in the reservoir. 

No significant changes on water quality parameters 
affecting recreational suitability at Hungry Horse 
Reservoir are expected under any of the alternative 
soss. 
4.2.5.8 Effects on Aesthetics 

Under SOS la, the highest reservoir elevation 
during July in the average water year is 3540 feet. 
Under those conditions, a substantial “bathtub ring” 
of exposed mudflats is visible around the entire 
reservoir which detracts from the visual quality. 
Early summer elevations of 3504 feet expose 60 feet 
of drawdown. Reservoir drafting begins in early 
August continuing to expose substantial drawdown 
area and shorelines. The visual impact is very 
slightly less severe under SOS lb. 

Under SOS 4c and 9c, Hungry Horse Reservoir will 
be at or very near full pool for the entire summer 
recreation season. Only small beaches areas are 
exposed and the water surface is close to and visible 
from the developed facilities. The result will be a 
highly desirable scenic setting around the entire 
reservoir and very substantial improvement in scenic 
quality in comparison with all other SOSs. 

All other alternative SOSs would have aesthetic 
impacts similar to those experienced under SOS la. 
The degree of visual impact would vary with the 
timing and duration of drawdown, being slightly less 
severe under SOS lb, SOS 2c and 2d in average 
water years, and slightly more severe under SOS 5b. 
The most severe aesthetic impacts would occur 
under SOS 9a, when the lake is drawn down signifi- 
cantly for the entire recreation season during an 
average water year. The severity of the impacts 
would increase under dry conditions. 

4.2.5.9 Mitigation Opportunities 

The lack of usable boat ramps during low and aver- 
age water years could be remedied by extending 5 of 
the 11 boat ramps on the reservoir to make them 
usable at lower pool elevations. This mitigation 
action would be appropriate under all of the alterna- 
tives, with the exception of SOS 4c and possibly SOS 
9c. This should be accompanied by modified park- 
ing, restroom and picnic facilities associated with the 
lengthened ramps. 

The most pressing mitigation need at Hungry Horse 
Lake would be to implement actions for controlling 
increased use of the drawdown zone under all of the 
alternatives except SOS 4c and 9c. This may require 
increased on-site personnel to manage litter, sanita- 
tion, safety, and uncontrolled off-road vehicle use 
problems. Presently, the Forest Service does not 
have either the funds or manpower to adequately 
monitor use in the drawdown zone. 
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4.2.6 ALBENI FALLS PROJECTRAKE PEND 
OREILLE 

SOS l a  (base case), lb, 2c (no-action), 2d, 5b, 5c, 
6b, 6d, and the preferred alternative (PA) are simi- 
lar. Water elevations in May are no less than 2.5 
feet below full pool in all water years, then refill to 
full pool from June through August. In some water 
years, lake elevations may actually exceed full pool, 
possibly flooding some recreation facilities. 

4.2.6.1 Descriptionklydrologic Characteristics 

Historically Albeni Falls has had a fairly stable pool 
with a maximum fluctuation of 11 feet. Most recre- 
ation facilities on the lake were designed to be used 
in the very upper end of the operating range. Thus, 
small reductions in pool elevation can have sizable 
adverse impacts to recreation in the area. A drop in 
pool elevation of 2.5 feet makes many recreation 
facilities less usable or unusable. 

Under SOS 4c and 9% more stable year-round pool 
levels are traded for summer elevations in the lake 
will be up to 2.5 feet lower during July and August. 

Under SOS 9a and 9b, summer pool elevations are 
kept much lower. The worst scenario for recreation 
on Lake Pend Oreille, SOS 9a starts out at about 2 
feet below full pool in May, then drops steadily to an 
August elevation of 7.5 feet below full pool. Alter- 
native 9b is slightly better, keeping pool elevations 
within 2.5 feet of full, but at levels that will negatively 

Table 4-15 shows the predicted end-of-month 
elevations at Lake Pend Oreille during peak sum- 
mer recreation months of low, average, and high 
water years under the alternative SOSs. Full pool 
is 2062.5 feet. impact use of recreation facilities. 

Table 4-15. Lake Pend Oreille - Monthly Pool Elevations for Low, Average and High 
Water Years Under Alternative SOSs 

I May I June July I Aug 
sos I low I average I high I low I average I high low I average 

2062.5 2062.5 + 2062.5 2062.5 

la  2060.3 2060.7 2062.8 2062.5 

l b  2060.4 2060.6 2062.7 2062.5 

2c I 2060.3 I 2061.0 I 2062.8 I 2062.5 I 2062.7 I 2062.5 2062.5 I 2062.5 2062.5 I 2062.5 

2060.3 2062.7 I 2062.5 2062.5 I 2062.5 2062.5 2062.5 2d 

4c 

5b 

5c 

2062.5 I 2062.5 2060.0 

2060.3 

2060.3 

2062.5 

2062.5 

2062.5 

2060.0 

2062.5 

2062.5 

6b 2060.3 2062.5 2062.5 2062.5 I 2062.5 

6d 2062.7 2062.5 + 2062.7 2062.5 

2062.7 I 2062.5 2062.5 2062.5 2062.5 I 2062.5 

9a 2056.0 2050.9 

9b 2060.0 

2062.0 

2062.5 

2060.0 

2062.0 

2062.5 

9c 

PA 
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sos 

l a  
l b  
2c 
2d 

4c 
5b 
5c 

6b 

6d 

9a 
9b 

9c 
PA 

4.2.6.2 Summary of Quantitative Impacts 

Table 4-16 and Figure 4-5 present the results of 
the SOR recreation impact assessment model for 
Lake Pend Oreille. The model provides a quantita- 
tive estimate of recreation use in recreation days for 
key water related recreation activities during low, 
average and high water years under each of the 
alternative SOSs. Table 4-17 compares the esti- 
mated total recreation use for each SOS against the 
base case (SOS la), the no action alternative (SOS 
2c) and actual baseline visitation from November 
1992 through October 1993. 

The baseline data includes all of the recreation 
facilities that are located on the lake and lands that 
are administered by the Corps. This also includes 
land administered by Idaho Department of Fish and 
Game under lease from the Corps. The last visitor 
survey was conducted in 1985, and from the results, 
a weighting factor was determined to establish final 
visitation figures. At least one year of data were 
available for the six USFS sites, for Sandpoint City 
Beach, and Farragut State Park Visitation to pri- 
vate facilities is not normally collected and is not 
included in the visitation figures. There are nine 
private lakefront resorts, serveral local hotels and 

Wter 
1941 

101495 

101495 
101495 
101495 
86967 
101495 
101495 
101495 
101495 
71936 
86078 
98113 
103128 

motels, and 2,289 lakefront parcels (Bonners County 
County ?ax Office, 1991) that surround the lake. 
Consequently, the visitation numbers used in full- 
scale modeling will underestimate the total visitation 
that occurs at the lake. The data is considered 
accurate, however, for comparing impacts across 
alternatives. 

Hi& 
Wter 
1976 

106418 

106418 
106418 
106418 
103663 
106418 
106418 
106418 
106418 
107520 

105639 
103764 
107480 

Average Water Year. In an average water year, the 
model estimates that there would be no significant 

Low 
I%kr 
1941 

89540 
89540 
89540 
89540 
76723 
89540 
89540 
89540 
89540 
63463 
75939 
86556 
90981 

difference in visitation to Lake Pend Oreille be- 
tween the base case (SOS la)  and no-action (SOS 
2c) alternatives, with l a  having only slightly lower 
use. Estimated visitation would remain virtually the 
same (within -I- or - 1%) for alternatives lb, 2d, 5b, 
5c, 6b, and 6d as l a  and 2c. The model estimates an 
increase in visitation under the PA. For alternatives 
4c, 9b and 9c, estimated visitation would drop slight- 
ly (approximately 3, 6 and 3 percent, respectively) in 
comparison with SOS 2c. This decline is attributed 
primarily to lower pool elevations in late summer 
under these alternatives, as much as 2.5 feet from 
full under SOS 4c and 9c. According to the models, 
SOS 9a is by far the worst alternative, with losses in 
visitor use during an average water year estimated at 
about 18 percent compared to SOS 2c. 

I -Ping 

Table 4-16. Lake Pend Oreille, Estimated Recreation Days by Activity for Alternative SOSs 

IIigh 
Wter 
1976 

93883 
93883 
93883 
93883 
91453 
93883 
93883 
93883 
93883 
94855 
93196 
91542 
94821 

I Boating I F*E 

Low 
Water 
1941 

357443 
357443 
357443 
357443 
306279 
357443 
357443 
357443 
357443 
253343 
303147 
345532 
363196 

1976 

492857 
492857 
492857 
492857 
480099 

492857 
492857 
492857 
492857 
497960 
489250 
480564 
497177 

- 

50 
Year 

Avl3 - 
103232 

103316 
103791 
103791 
100447 
103389 
103389 
103389 
103389 
84995 
97467 
100853 
105547 - 

1941 Avg. 

176809 179835 
176809 179982 
176809 180809 
176809 180809 
151500 174984 
176809 180109 
176809 180109 
176809 180109 
176809 180109 
125316 148066 
149951 169793 
170917 175691 
179655 183868 

363561 

363858 
365531 
365531 
353755 
364114 
364114 
364114 
364114 
299335 
343259 
355183 
371714 

- 

50 
Year 

Avg. 
91073 

91147 
91566 
91566 
88616 
91211 
91211 
91211 
91211 
74984 
85987 
88974 
93115 

- 

- 

374782 
374782 
374782 
374782 
365080 
374782 
374182 
374782 
374782 
378662 
372039 
365434 
378523 

50 Year 

Avl3 

Hish 
Wter 
1976 

Low 
Water 
1941 

470056 
470056 
470056 
470056 
402772 
470056 
470056 
470056 
470056 
333159 
398654 
454392 
41162 - 

478101 
478492 
480691 
480691 
465205 
478828 
478828 
478828 
478828 
393641 
451403 
467084 
488822 

High 
Wter 
976 

185385 
185385 
185385 
185385 
180587 
185385 
185385 
185385 
185385 
187305 
184029 
180761 
187236 
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Figure 4-5. Lake Pend Oreille, Estimated Visitation for Alternative SOSs (Low, Average 
& High Water Years) 
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Average Visitation (1987-1993): 1,235,500 
Baseline Visitation (11192-10/93): 1,198,900 

Low Water 50 - Year High Water 
Year (1941) Average Year (1976) 

1215923 

-0.54% 
-2.19% 
1.42% 

1253451 

0.00% 
-0.99% 

1216917 

0.08% 
-0.54% 
-2.11% 
1.50% 

1253451 

0.00% 
-0.99% 

1222511 

054% 
-1.66% 
1.97% 

1253451 

0.00% 
-0.99% 

1222511 

054% 
0.00% 

-1.66% 
1.97% 

1253451 

0.00% 
-0.99% 

1217773 

0.15% 
-0.39% 
-2.04% 
157% 

1253451 

0.00% 
-0.99% 

1217773 

0.15% 
-0.39% 
-2.04% 
157% 

1253451 

0.00% 
-0.99% 

lame 4-1 /. LaKe rena ureiiie, tstimatea iotai necreation uays Tor Alternative suss 

SOS la Total 

% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

1195462 

0.00% 
-1.58% 

SOS lb Total 

%change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

1195462 

0.00% 
-1.58% 

sos 2c 1195462 

0.00% 
-1.58% 

Total 

%change from l a  
% change from PreferredAlternative 
% change from 92-93 

Total 

%change from l a  
%change from 2c 
% change from PreferredAltemative 
% change from 92-93 

Total 

%change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

sos 2d 1195462 

0.00% 
-1.58% 

sos 4c 1024343 

-1431% 
-15.67% 

1183126 

-2.70% 
-3.22% 
-4.83% 
-132% 

1221005 

-2.59% 
-355% 

SOS 5b Total 

%change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

1195462 

0.00% 
-1.58% 

1217773 

0.15% 
-0.39% 
-2.04% 
157% 

1253451 

0.00% 
-0.99% 

sos sc Total 1195462 

0.00% 
-1.58% 

%change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

sos 6b Total 1195462 

0.00% 
-1.58% 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 
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High Water 
Year (1976) 

Table 4-1 7. Lake Pend Oreille, Estimated Total Recreation Days for Alternative 
SOSS - CONT 

Total 
% change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

Total 
%change from l a  
%change from 2c 
% change from PreferredAltemative 
% change from 92-93 

1195462 

0.00% 
-1.58% 

847301 
-29.12% 
-30.25% 

sos 6d 

SOS 9a 

SOS 9b 

sos 9c 

PA 

~ 

Total 
%change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

~~ 

1013870 
-15.19% 
-16.53% 

Total 
%change from l a  
% change from 2c 
% change from PreferredAltemative 
%change from 92-93 

1155626 
-3.33% 
-4.86% 

Total 
%change from l a  
%change from 2c 
% change from 92-93 

1214704 

1.61% 
1.61% 

1217773 
0.15% 

-0.39% 
-2.04% 
1.57% 

1001121 

-17.67% 
- 18.1 1 % 
-19.47% 
-16.50% 

1148023 
-5.58% 
-6.09% 
-7.66% 
-4.24% 

1187905 

-2.30% 
-2.83% 
-4.45% 
-0.92% 

1243190 

2.24% 
1.69% 
3.69% 

1253451 
0.00% 

-0.99% 

1266429 

1.04% 
0.04% 

1244277 

-0.73% 
-1.71% 

1222186 
-2.49% 
-3.46% 
1265964 

1265964 

1.00% 
1.00% 

Low Water Year. When compared with conditions 
in an average water year, most of the alternatives, 
including SOS la, lb, 2c, 2d, 5b, 5c, 6b, 6d, 9c and 
the PA all show slight declines in visitor use during 
an extreme low water year. SOS 4c shows a moder- 
ate (approximately 13 percent) decline in estimated 
use between low and average water years, due 
principally to the lake level being held about 2.5 feet 
below full through the entire summer recreation 
season. SOS 9A and 9B are the worst alternatives 
during low water years, with estimated decline in 
visitation of about 15 and 12 percent from an 
average water year. 

High Water Year. During high water years, estimated 
visitation to Lake Pend Oreilie would be very similar 
under all of the alternatives and, in all cases, would be 
higher than during either low or average water years. 
SOS la, lb, 2c, 2d, 5b, 5c, 6b, and 6d have identical 
estimated recreation use. The PA and SOS 9a are the 
best alternatives under high water conditions with slight 
increases of about one percent over the others. 
SOS 4c, 9b and 9c would have slightly lower estimated 
visitor use of between about one and three percent 
compared with the other alternatives. Again, the 
estimated decline in visitor use is attributed to lower 
pool elevations during late summer. 
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4.2.6.3 Effects on Recreation 
Facilities/Activities 

Boating. The recreation impact assessment model 
shows that for boating activities in an average year, 
alternatives lb, 2d, 5b, 5c, 6b, and 6d will have very 
nearly the same visitor use as the base case (la) and 
no-action (2c) alternatives. The preferred alterna- 
tive should increase boating activity over all alterna- 
tives. Somewhat less use is projected for 4C and 9C 
due to the lower pool elevations. The model indi- 
cates much less boating use for 9a and 9b. As the 
water levels drop, various hazards to boats (such as 
old pilings, logs, and rocks) are closer to the surface. 

Camping and Picnicking. These activities are not as 
sensitive to water levels as boating, fishing, and 
swimming. So the recreation model doesn't project 
any real drop in recreation use for any of the alter- 
natives except in the case of 9a. Here the water 
levels are becoming so low that water-related 
activities associated with camping and fishing have 
declined substantially, decreasing demand. The 
aesthetic qualities of the area are also diminished, 
discouraging these activities. The preferred alterna- 
tive, on the other hand, may increase camping and 
picnicking use. 

Swimming. Recreation use of the lake for swimming 
is subject to the same constraints as boating. Small 
decreases in water elevation rapidly make many 
swimming areas unusable. Thus, alternatives la, lb, 
2c, 2d, Sb, SC, 6b, and 6d are projected to have about 
the same swimming use because the pool elevations 
are similar - close to full. The model shows the 
preferred alternative as slightly increasing swimming 
activity. As the elevations drop for 4c and 9c, swim- 
ming use is shown as decreasing. It decreases fur- 
ther with 9a and 9b. 

4.2.6.4 Effects on Fish Habitat and Fishing 
Success 

Lake Pend Oreille supports a very popular sports 
fishery that attracts anglers from throughout the 
region. This fishery has been declining over the last 
40 years. SOR Echnical appendix H describes in 
detail the potential impacts of the alternatives on 

fish biology. Changes in fish populations and growth 
affect fishing success and fishing demand. 

The recreation impact assessment model predicts 
fishing activity at Lake Pend Oreille in an average 
water year to be virtually the same for la, lb, 2c, 2d, 
5b, 5c, 6b, and 6d, with a possible increase for the 
preferred alternative. It also predicts that alterna- 
tives 4c and 9c may have somewhat less fishing use 
and that 9a and 9b will have substantially less. 

There is some concern, however, that'the impact 
assessment model for Lake Pend Oreille may not 
have accurately captured the beneficial effects of 
some of the alternatives, particularly SOS 4c, on fish 
habitat, and therefore fishing success and demand. 
The models are based on a survey in which anglers 
and other users were presented with visual and 
narrative depictions of alternative pool elevations 
and at Lake Pend Oreille and six other reservoirs, 
plus flows at two rivers in the basin and asked to 
respond regarding how those elevations would 
influence their recreational use. Although, no 
information on fisheries was provided, it was as- 
sumed that anglers would form an assumption of the 
effects of lake elevations on the enjoyment of their 
fishing experience (including fish-catching success). 
Their stated preferences under alternative opera- 
tions are based in part on these assumptions. The 
models, however, do not contain any direct correla- 
tion between recreation demand and expected 
changes in catch rates due to changes in fish biology 
resulting from alternative operations. A catch rate 
parameter was considered for inclusion in the model 
but ultimately was excluded because it did not 
appear that adequate data exists that would allow 
catch rates to be statistically significant in explaining 
recreational demand. The relationship between 
recreation demand model considerations and fish 
catch rates is explained in more detail in Section 
4.2.1.4. 

The user surveys showed that reduced lake eleva- 
tions under SOS 4c and several other alternatives 
would lead to reduced recreational demand. Howev- 
er, the lower, more stable year round pool elevations 
under SOS 4c are designed to restore habitat condi- 
tions for sport fish, particularly kokanee. The 
fishery for bull trout and Kamloops could also be 
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expected to increase in response to the added prey 
base. A long-term improvement in game fish 
populations at Lake Pend Oreille could substantially 
increase sport fishing demand and participation. 
Based on a comparison of historic creel census data 
for Lake Pend Oreille, there appears to be a strong 
connection between the kokanee population in the 
lake and fishing demand. 

Increased fishing demand resulting from improved 
habitat conditions under SOS 4c may offset some if 
not all of the loss in visitation attributable to lower 
pool elevations. Idaho Department of Fish and 
Game (Maiolie, 1995) estimates that under SOS 4c, 
the Lake Pend Oreille could reach an annual harvest 
goal of 750,000 kokanee. They expect the boost in 
harvest from a current level of 227,000 to result from 
an approximately 300 percent increase in annual 
fishing trips for kokanee. IDFG also expects the 
increase in prey base to improve the fishery for bull 
and Kamloops trout and thereby increase angling 
demand for those species. Finally, SOS 4c will 
improve habitat conditions for eagles and waterfowl, 
possibly resulting increased demand for wildlife 
viewing and waterfowl hunting at Lake Pend Oreille. 

However, with the catch rate data currently avail- 
able, it is impossible to quantify the increased de- 
mand resulting from improved catch rates for koka- 
nee at Lake Pend Oreille. 

4.2.6.5 Effects on Wildlife HabitaWunting & 
Wildlife Viewing Success 

Impacts of the alternatives on wildlife and wildlife 
habitat are fully addressed in Technical Appendix N. 
The recreation impact model does not foresee any of 
the alternatives as having any significant negative 
impacts on wildlife habitat or species at Lake Pend 
Oreille. Alternatives 4c, 9a, 9b, and 9c may actually 
provide some benefits. The stable, lower pool eleva- 
tion maintained during summer would allow 
re-establishment of riparian and emergent vegetation 
around the shoreline. This could benefit waterfowl 
hunting and wildlife viewing opportunities - like 
eagle watching - at Lake Pend Oreille. 

4.2.6.6 Effects on Recreational Safety and 
Physical Characteristics 

Under all alternatives, flooding may occur in May and 
June. Recreational facilities could be at least partially 
flooded, creating safety and access concerns. 

The lower summer pool elevations experienced under 
alternatives 4c, 9a, 9b, and 9c would expose (or bring 
closer to the surface) old pilings, logs, and rocks. 
These could create a hazard for boaters. 

4.2.6.7 Effects on Water Quality Parameters 
Influencing Recreation 

Short-term turbidity and other water quality problems 
could occur with flooding above normal full pool during 
May and June. No new conditions are expected to 
result from any of the alternatives. 

4.2.6.8 Effects on Aesthetics 

In comparison with the base case (la) and no-action 
(2c) alternatives, la, 2d, 5b, 5c, 6b, 6d, and the pre- 
ferred alternative (PA) would not have any significant 
effect on the visual quality of Lake Pend Oreille. 

The lower, more stable pool elevations of 4c, 9a, 9b, 
and 9c will expose a small “bathtub ring” around the 
lake during the summer. This amount of exposure is 
well within the normal operational range of the lake 
and would not have any significant affect on visual 
quality. 

4.2.6.9 Mitigation Opportunities 

No mitigation is needed for la, lb, 2c, 2d, 5b, 5c, 60, 
6d, and the preferred alternative(PA). 

The impact of lower summer pool elevations under 
alternatives 4c, 9a, 9b, and 9c could be mitigated by 
extending or modifying existing recreation facilities. It 
would be relatively simple (though costly) to modify or 
extend existing boat ramps, fixed and floating docks, 
and swimming beaches to make them fully usable 
through the summer. This type of mitigation could 
greatly reduce the severity of visitation losses esti- 
mated by the recreation impact assessment model. 
The highest priority for mitigation would be extending 
swimming beaches at the major reservoir parks such as 
Riley Creek and Springy Point. 
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4.2.7 GRAND COULEE PROJECTLAKE 
ROOSEVELT 

4.2.7.1 DescriptiodHydroIogic Characteristics 

Variation between SOSs at Lake Roosevelt is re- 
flected in the timing of drawdown and refill for flood 
control storage. Dble 4-18 shows the average 
monthly pool elevations (as measured at the forebay 
of Grand Coulee Dam) under the 13 alternative 
SOSs. As shown, under all of the alternatives, the 
lake is at its minimum in April and then is gradually 
refilled, reaching its peak in June or July. The lake 
is generally held as full as possible through Decem- 
ber or January, and then is drawn down slowly. 

Average monthly pool elevations from June through 
December vary only slightly (within the upper five 
feet of the lake) across SOS la, lb, 2c, 2d, 4c, 5b, 5c, 
6b, and 6d. Somewhat more variation would occur 
under SOS 9a, 9b, 9c, and the PA. 

Table 4-19 compares the percent probability (over 
the fifty year period of record) that Lake Roosevelt 
be refilled to selected elevations ranging from the 
opti-mum recreation pool of 1,288 feet (two below 
full) down to elevation 1,277 feet over the peak 
recreation months of May through . As shown, the 
probabilities of refill during any given month vary 
somewhat more across the e SOSs than do average 
pool. 

Table 4-1 8. Grand Coulee DamILake Roosevelt - Average Monthly Pool Elevations 

sos 

l a  

l b  

2c 

2d 

4c 

5b 

5c 

6b 

6d 

9a 

9b 

9c 

PA 

- 
Jan 

1264 

1264 

1271 

1287 

1270 

1271 

1271 

1271 

1271 

1285 

1289 

1287 

1287 - 

Feb 

1251 

1250 

1261 

1273 

1260 

1261 

1270 

1261 

1270 

1284 

1287 

1273 

1284 

- 
Mar 

1239 

1237 

1248 

1251 

1264 

1248 

1247 

1248 

1248 

1267 

1270 

1250 

1265 - 

1231 

1229 

1238 

1243 

1260 

1238 

1238 

1238 

1238 

1236 

1242 

1234 

1238 

- 
May 
1244 

1247 

1254 

1258 

1269 

1254 

1254 

1254 

1254 

1244 

1254 

1249 

1253 

Month 

Jun 

1285 

1285 

1285 

1286 

1287 

1285 

1285 

1285 

1285 

1276 

1279 

1284 

1284 

Jul 

1290 

1290 

1290 

1287 

1288 

1290 

1290 

1290 

1290 

1265 

1281 

1286 

1286 

1290 

1290 

1290 

1288 

1288 

1290 

1290 

1290 

1290 

1249 

1271 

1281 

1281 

1289 

1289 

1289 

1288 

1288 

1289 

1289 

1289 

1289 

1252 

1269 

1285 

1282 - 

Oct 

1289 

1289 

1289 

1288 

1288 

1289 

1289 

1289 

1289 

1256 

1278 

1288 

1287 - 

Nov 

1289 

1289 

1289 

1288 

1288 

1289 

1289 

1289 

1289 

1272 

1286 

1288 

1289 

Dt?C 

1287 

1287 

1287 

1287 

1287 

1287 

1287 

1287 

1287 

1278 

1289 

1287 

1288 
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May 
1288 1285 1280 1270 

Table 4-19. Grand Coulee Dam/Lake Roosevelt - Percent Probability of Refill to 
Selected Pool Elevations 

June July August 

1288 1285 1280 1270 1288 1285 1280 1270 1288 1285 1280 1270 

Pool 
,levatior: 

(ft. 
NGVD) 

sos 
la 
lb  
2c 
2d 
4c 

5b 
5c 
6b 

6d 

9a 
9b 
9c 
PA 

0 

0 
0 
2 

0 

2 

0 

2 

2 

2 

4 

2 

2 

0 

0 
18 
4 

0 

4 

0 

4 

4 

10 

8 

4 

4 

2 

4 

26 

14 

68 

14 

18 

14 

14 

26 

20 

12 

8 

12 

16 

36 

22 

68 

22 

24 

22 

22 

36 

28 

22 

16 

62 

66 

56 

58 

86 

58 

38 

58 

58 

72 

56 

48 

40 

92 

92 

92 

70 

90 

70 

86 

70 

70 

76 

62 

50 

48 

96 98 

96 98 

98 98 

88 98 

96 100 

88 98 

94 98 

88 98 

88 98 

90 98 
70 80 

90 98 

94 98 

SOS la, the Base Case alternative, would provide 
very good recreation conditions at Lake Roosevelt. 
There is a 92 percent probability that the lake will be 
filled to within five feet of full (elevation 1,285) by 
the end of June in any given year. The probability 
that the reservoir would fill to within two feet of full 
(elevation 1,288) by the end of July and remain 
there through August is 98 and 96 percent respec- 
tively. SOS l b  would be very similar to the Base 
Case with the exception of slightly lower probability 
(94 percent) that the lake could be retained within 
two feet of full through July and August. 

SOS 2c, the No-Action alternative, would also be a 
good strategy for recreation at Lake Roosevelt, 
featuring spring refill earlier in the year than 
SOS la. At the end of May, the average pool eleva- 
tions under SOS 2c and l a  are 1,254 and 1,244 feet 
respectively. The probabilities that the lake would 
be within 10 feet of full (elevation 1,280) by the end 

98 100 100 100 

94 100 100 100 

96 100 100 100 

68 74 100 100 

100 100 100 100 

68 74 100 100 

94 100 100 100 

68 74 100 100 

68 74 100 100 

42 70 78 82 

54 58 64 70 

62 62 100 100 

58 60 100 100 

96 100 100 100 

94 100 100 100 

96 100 100 100 

70 100 100 100 

100 100 100 100 

70 100 100 100 

94 100 100 100 

70 100 100 100 

70 100 100 100 

64 68 68 74 

26 34 50 56 

32 40 98 98 

4 4 100 100 

of May are 36 percent and 2 percent, respectively. 
During other periods of the year, SOS 2c would be 
very similar to the Base Case. 

In comparison, SOS 2d would be a poor alternative 
for recreation in May and June, when the probability 
of refill to within 10 feet of full pool is only 70 
percent. Conditions would be better in July and 
August, when the probability that the lake will fill to 
within five feet of full is 74 and 84 percent, respec- 
tively). SOS 5b, &, and 6d would provide essential- 
ly the same as SOS 2d. 

SOS 5c, would provide relatively good recreation 
conditions similar to SOS 2c with the exception that 
refill to full pool occurs later. This alternative has a 
much lower probability of refill in May and June. 

In terms of hydrologic characteristics, SOS 4c would 
be the best alternative for recreation at Lake Roose- 
velt. This alternative would provide a higher proba- 
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50 High 
Year Water 
Avg. l976 

301403 310892 

302551 311168 

308629 311540 

307288 314639 

307038 303996 

307864 311540 

'307864 311540 

307864 311540 

307864 311540 

232327 315164 

273891 304797 

290258 304010 

298050 315164 

bility that lake levels would be within 10 feet of full 
by the end of May than any other alternative; 68 
percent versus 2 and 26 percent for SOS l a  and 2c, 
respectively. There would be a 100 percent proba- 
bility that lake elevations be at their optimum of 
1,288 feet from June through November. 

SOS 9a, 9b & 9c all would provide poor recreation 
conditions for end of May use and marginal conditions 
throughout the remainder of the recreation season. 
The probability that that Lake Roosevelt could be 
refilled and maintained near the optimum recreation 
pool of 1,288 feet by the end of August is much lower 
under all three of these alternatives than any of the 
previous SOSs (64,26 and 32 percent for 9% 9b, and 
9c, respectively). Under SOS 9a and 9b, average end 
of August pool elevations would be well below the 
optimum for recreation (1,249 and 1,271 feet, respec- 
tively). In comparing the three alternatives, SOS 9c 
would be slightly better, followed by 9b and 9a. 

The Preferred Alternative would also be a poor 
alternative for recreation at Lake Roosevelt. It is 
slightly worse than SOS 9c, but slightly better than 

Low 
Water 
1941 
365811 

373587 

388698 

348582 

342365 

388698 

388698 

388698 

388698 

244898 

288858 

327653 

337858 

SOS 9b and SOS 9a. The Preferred Alternative 
would provide poor recreation conditions through- 
out May, improving somewhat in June. In July and 
August, there would be a relatively low probability 
that the lake would ever fill to the optimum pool 
elevation of 1,288 feet. The probability is relatively 
high, however, that the lake would remain within 
10 feet of being full throughout the summer. In 
general, the PA would be an undesirable alternative 
for recreation at Lake Roosevelt. 

50 
Year 
Avg. 
155595 

156187 

159325 

158632 

158503 

158930 

158930 

158930 

158930 

119935 

141392 

149841 

153864 

4.2.7.2 Summary of Quantitative Impacts 

High 
Water 
976 

160493 

160635 

160827 

162427 

156933 

160827 

160827 

160827 

160827 

162698 

157346 

156940 

162698 

Table 4-20 and Figure 4-6 present the results of 
the SOR recreation impact assessment model for 
Lake Roosevelt. The model provides a quantitative 
estimate of recreation use in recreation days for key 
water related recreation activities during low, aver- 
age and high water years under each of the alterna- 
tive SOSs. Table 4-21 compares the estimated total 
recreation use for each SOS against the base case 
(SOS la), the no action alternative (SOS 2c) and the 
baseline visitation (1992-93) for Lake Roosevelt. 

High 
Water 
1976 

365568 

365891 

366329 

369973 

357458 

366329 

366329 

366329 

366329 

370591 

358400 

357474 

370591 

Table 4-20. Lake Roosevelt, Estimated Annual Recreation Days by Activity for 
Alternative SOSs 

Low 50 High 
Water Year Water 
1941 Avg. 1976 

406382 393716 406112 

415020 395215 406471 

431807 403155 406957 

387242 401403 411006 

380336 401077 397103 

431807 402156 406957 

431807 402156 406957 

431807 402156 406957 

431807 402156 406957 

272059 303484 411692 

320895 357778 398149 

363992 379157 397121 

375328 389337 411692 

Boating 

l a  
l b  
2c 

439714 426010 439421 

449060 427632 439810 

467225 436222 440336 

2d 

4c 
5b 

5c 

6b 

6d 

9a 
9b 
9c 
PA 

419004 434326 

411532 433974 

467225 435141 

467225 435141 

467225 435141 

467225 435141 

294373 328376 

347215 387123 

393847 410256 

406113 421271 

LOW 
Water 
1941 
311099 

317712 

330563 

296447 

291160 

330563 

330563 

330563 

330563 

208270 

245656 

278648 

287327 

- 

' 

' 

444717 

429674 

440336 

440336 

440336 

440336 

445460 

430806 

429693 

445460 

50 Year 

Avg. 
354410 

355759 

362906 

361329 

361035 

362007 

362007 

362007 

362007 

273186 

322059 

341304 

350467 

LOW 
Water 
1941 
160600 

164014 

170648 

153036 

150307 

170648 

170648 

170648 

170648 

1M516 

126816 

143848 

148328 

- 

1995 

,. 
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PRE ALT 

9c 
I 

9b 

9a 

6d 

6b 

5c 

5b 

4c 

2d 

2c 

l b  

l a  

1000000 1100000 1200000 1300000 1400000 1500000 

Annual Recreation Days 

1600000 1700000 1800000 

0 High WaterYear(1976) p LOW ~ater~ear(1941)  

Average Water Year (50 YearPen&f-Recod 

Figure 4-6. Lake Roosevelt, Estimated Visitation for Alternative SOSs (Low, Average & 
High Water Years) 
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Table 4-21. Grand Coulee ProjectlLake Roosevelt, Estimated Total Recreation Days 
Under Alternative SOSs 

Average Visitation (11/92-10/93): 1,746,300 Low Water 50 - Year 
Baseline Visitation (1987-1993): 2,207,100 Year (1941) Average 

High Water 
Year (1976) 

System Operating Strategies 

Total . 1683439 

%change from 2c -5.89% 
% change from PreferredAlternative 8.27% 
% change from 92-93 

Total 1719220 

% change from la 2.13% 
% change from 2c -3.89% 
% change from PreferredAlternative 1058% 
% change from 92-93 

SOS la 1630971 

-2.34% 
1.12% 
-6.71% 

1682318 

-0.21% 
-1.36% 

sos l b  1637181 

0.38% 
-1.97% 
151% 
-6.36% 

1683807 

0.09% 
-0.12% 
-1.27% 

sos 2c: Total I 1788762 1670069 

2.40% 
355% 
-4.47% 

1685820 

0.21% 
-1.15% 

% change from l a  6.26% 

%change from 92-93 
% change from PreferredAlternative 15.05% 

Total 1604149 

% change from la -4.71% 

% change from PreferredAlternative 3.17% 
% change from 92-93 

% change from 2c -1032% 

Total 1575542 

sos 2d 1662812 

1.95% 
-0.43% 
3.10% 
-4.89% 

1702592 

1.21% 
0.99% 
-0.17% 

sos 442 1661461 

1.87% 
-0.52% 
3.02% 
-4.97% 

1644998 

-2.22% 
-2.42% 
-3.54% 

% change from l a  
%change from 2c 
% change from PreferredAlternative 
% change from 92-93 

-6.41% 
-11.92% 
1.33% 

sos 5b Total 

%change from l a  
%change from 2c 
% change from PreferredAlternative 
%change from 92-93 

1788762 

6.26% 
0.00% 
15.05% 

1665931 

2.14% 
-0.25% 
3.29% 
-4.71% 

1685820 

0.21% 
0.00% 

-1.15% 

sos 5c: 1788762 

6.26% 
0.00% 
15.05% 

1665931 

2.14% 
-0.25% 
3.29% 
-4.71% 

Total 1685820 

0.21% 
0.00% 
-1.15% 

% change from l a  
%change from 2c 
% change from PreferredAltemative 
% change from 92-93 

sos 6b: Total 
~ 

1788762 

6.26% 
0.00% 
15.05% 

1665931 

2.14% 
-0.25% 
3.29% 
-4.71% 

1685820 

0.21% 
0.00% 

-1.15% 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 
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Average Visitation (11192-10/93): 1,746,300 Low Water 50 - Year 
Baseline Visitation (1987-1993): 2,207,100 Year (1941) Average 

Table 4-21. Grand Coulee ProjectILake Roosevelt, Estimated Total Recreation Days 
Under Alternative SOSs - CONT 

High Water 
Year (1976) 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

Total 
% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

Total 
% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

Total 

% change from l a  
% change from 2c 
% change from 92-93 

System Operating Strategies 

1127004 
-33.05% 
-37.00% 
-27.51% 

1329307 
-21.04% 
-25.69% 
-14.50% 

1507837 
-10.43% 
-15.70% 
-3.02% 

1554798 

-7.64% 
-13.08% 

SOS 6 d  

SOS 9a: 

sos 9 b  

sos 9c: 

PA 

Total 
% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

1788762 
6.26% 
0.00% 
15.05% 

Total 

Based on the model results, during average water. 
years there would be no significant difference in 
visitation under SOS la, lb, 2c, 2d, 4c, Sb, 5c, 6b 
and 6d. SOS 2c would provide the highest estimated 
visitation, but none of the other alternatives would 
vary by more than about 2.4 percent. SOS 9c and 
the PA would have only slightly lower visitation, an 
estimated decline of 5.95 and 3.43 percent in total 
visitor use, respectively, compared with SOS 2C. 
SOS 9a and 9b would have the most significant 
impact on visitor use, with losses of 24.72 and 11.26, 
respectively when compared with SOS 2c. 

Generally, recreation conditions at Lake Roosevelt 
improve during high water years as the lake is held 

1665931 
2.14% 

3.29% 
-0.25% 

-4.71% 

1257182 
-22.92% 
-24.72% 
-22.05% 
-28.09% 

1482095 

-9.13% 
- 11.26% 
-8.11% 
-15.23% 

1570658 
-3.70% 
-5.95% 
-2.61% 
-10.16% 

1612827 

-1.11% 
-3.43% 
-7.75% 

1685820 

0.21% 
0.00% 

-1.15% 

1705435 
1.37% 
1.16% 
0.00% 

1649332 
-1.96% 
-2.16% 
-3.29% 

1645073 

-2.21% 
-2.42% 
-3.54% 

1705435 

1.37% 
1.16% 

at higher elevations for longer periods. For exam- 
ple, in 1976, a very high water year across the region, 
estimated visitation would be expected to increase 
slightly to moderately under all alternatives except 
SOS 4c. In addition, the relative differences be- 
tween the alternative SOSs is much smaller during 
high water years. In 1941, estimated visitation to 
Lake Roosevelt would vary no more than -2.42 
percent from SOS 2c. SOS 4c shows a slight de- 
crease in total visitor use in 1976 which is attributed 
to the fact that under that alternative, the lake is 
normally brought up to near full and retained there 
during the summer recreation season. Therefore, 
under high water years, a full pool produces no 
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advantage and forecast spring flood flows result in 
lake elevations being held lower than normal. 

During dry years estimated visitor use would de- 
crease under seven of the SOSs but would increase 
under the remaining six SOSs. sos la, lb, 2c, 5b, 5c, 
6b, and 6d all show slight to moderate increases in 
visitor use during 1941, a very low water year. SOS 
2d, 412, 9a, 9b, 9c, and the PA all show slight to 
moderate decreases in estimated visitor use. The 
range of potential impact varies much more across 
the alternatives during a dry year than a normal or 
wet year. For example, under when compared with 
SOS 2c, the range of impacts is from no change 
under SOS 5b and 5c, all the way to a 37 percent loss 
in visitor use under SOS 9a. 

Annual recreation visitation at the reservoir would 
be similar under SOS la, the base case, and SOS lb. 
In comparison, SOS 2c, the no-action alternative, 
resulted in estimates of slightly higher visitation. 
Visitation under SOS 5b, 5c, 6b and 6d would be 
very similar. In all of these cases, the slight increase 
in visitation over the base case is attributed to 
higher average pool elevations in May. 

4.2.7.3 Effects on Recreation 
FacilitiesIActivities 

There are 40 developed recreation sites on Lake 
Roosevelt containing over 700 campsites and more 
than 20 launch ramps. All facilities are operable 
from full pool to five feet of drawdown. If draw- 
down goes beyond five feet, high water facilities such 
as swim areas and some launch ramps become 
inoperable. 

SOS la, the Base Case, and lb  are compatible with 
the operation of all recreation facilities. Facilities 
become operable when the reservoir comes up in the 
spring and remain operable for most water years 
throughout the summer season. SOS 2c, 5b, 6b, and 
6d are similar in their effects on recreation facilities. 
Within this group, facilities would become operable 
in June and remain functional throughout the sum- 
mer season. SOS 5c and 2d are similar to, though 
slightly worse than, the SOS 2c group. Under 5c and 
2d facilities would be fully functional from June 
through August. Under SOS 4C, all facilities would 

be operable throughout the primary recreation 
season. Facilities would come on-line in the spring 
earlier than the projections for the Base Case. 

SOS 9c, the Preferred Alternative, 9b, and 9a are 
the worst recreation alternatives, in descending 
order. Facility use and activities would be negatively 
affected, requiring some mitigation to restore facili- 
ties to full functional levels. SOS 9a is the worst 
alternatives for recreation. 

4.2.7.4 Effects on Fish Habitat and Fishing 
Success 

Lake Roosevelt is a popular destination for anglers. 
Recreation visitation at the reservoir increases and 
decreases with fishing success. Fishing success is a 
strong indicator of the public’s enjoyment of the 
reservoir and the quality of the recreation experience. 

There are no anadromous fish runs at Lake Roose- 
velt; all fishing success depends upon the health of 
the resident fishery. For a full evaluation of the 
impact of the various alternatives on the resident 
fishery at Lake Roosevelt, refer to the Resident Fish 
Work Group Technical Appendix N. 

Reservoir operations may have detrimental effects 
on resident fish by impacting the food source, fish 
entrainment through the dam, and by disrupting fish 
propagation. 

SOS 2d would result in deep drawdowns combined 
with high outflows and decreased water retention 
times from January through May for most water 
years. This operation is detrimental to spring 
spawning fish species, including walleye and yellow 
perch. Long term impacts include an adverse impact 
on fisheries, as food resources decrease and entrain- 
ment increases. Fishing success would be expected 
to decline. 

SOS 4c would provide better water retention times 
in Lake Roosevelt than any other alternative. It 
provides the most stable environment for fish pro- 
duction of all the alternatives and would be expected 
to result in improved fish catching success when 
compared with SOS l a  and 2c. However, this 
operation is not without some negative impacts to 
fish. Changes in reservoir elevations would be 

1995 FINAL EIS 4-69 

. .  - .. 
, , , . , .i. :. ., . , ,  

. I  



Recreation Appendix 

gradual, except in April and May when they would 
be large and rapid enough to decrease spawning 
success of spring spawning fish by inundating eggs 
with cool water and silt. Unavoidable impacts to 
Grand Coulee fisheries would include the loss of 
nutrients and zooplankton, and fish through entrain- 
ment, decreasing fish spawning and feeding habitat 
and loss of benthic invertbrates. 

SOS 5c would feature deep annual drawdowns, 
combined with high outflows. There would be 
negative impacts to spring spawning. The severe 
drawdowns would also negatively impact net-pen 
rearing operations. With outflows and reduced 
water retention times, primary and secondary pro- 
ductivity decreases and entrainment increases. 
resulting low zooplankton density and biomass 
values and high numbers of salmonids entrained 
would be reflected by reduced fish growth and 
decreased fish populations. Fishing success would 
decline. 

The 

SOS 9a, 9b, and 9c would produce very poor condi- 
tions for Lake Roosevelt fisheries. Spring drawdown 
will cause high entrainment of plankton and fish. In 
all three alternatives, the percent of kokanee re- 
maining and growth for 2,4 and 10 year intervals 
produce the lowest fish growth numbers for all of 
the alternatives analyzed. Consequently, these are 
expected to be the worst alternatives for fishing 
success in Lake Roosevelt. 

The PA would produce alternatives which increase 
outflows in the spring, cause entrainment, decrease 
spawning success, and increase habitat loss. Drastic 
changes in pool elevations could cause fish to pool 
up at the dam with increased chances for entrain- 
ment, increased sediment, harming eggs and causing 
temperature problems, which affect eggs and plank- 
ton production. 

4.2.7.5 Effects on Wildlife HabitatRlunting and 
Wildlife Viewing Success 

Hunting is allowed on most of Lake Roosevelt. 
Hunting does not account for a high percentage of 
recreation use of the reservoir. Wildlife viewing is a 
popular activity that generally occurs incidental to 
other recreation activities. The viewing of bald 

eagles in the winter months, however, is gaining in 
popularity and may become a primary activity in 
future years. 

Negative impacts on wildlife hunting and viewing can 
occur when reservoir drawdown dewaters wetlands 
and other vegetation that has become established at 
the high water line. Holding the reservoir at low 
levels for long periods of time during the hot dry 
summers can stress or kill trees and other vegetation 
that depend on reservoir water at the root zones. 

The SOSs that do not deviate greatly from the 
historic operation of the reservoir are not likely to 
have a negative effect on the wildlife and habitat at 
Lake Roosevelt. 

4.2.7.6 Effects on Recreational Safety and 
Physical Characteristics 

Reservoir levels have a direct effect on the safety and 
convenience of recreation use at Lake Roosevelt. 
Many of the floating recreating facilities are anchored 
to concrete bulkheads at the high water line. As the 
reservoir is drawn down, the gangways between the 
bulkheads and the floating facilities become too steep 
for pedestrian use. With reservoir drawdown, the 
water depth under the swim floats becomes shallow 
and unsafe for diving. Boating is impacted by low 
water levels as vehicle backing distances are length- 
ened for boat launching and retrieval. Rocks, shoals 
and other obstructions that are well below the high 
water mark become boating hazards as the lake 
elevation is lowered. Extreme high water elevations 
can also introduce boating hazards as stranded debris 
is refloated back into the reservoir pool. Optimum 
elevation for boating use is two feet below full pool. 
With lake elevations at 10 feet or more from full pool 
swim beaches become unusable due to unsafe topog- 
raphy and bottom composition. Most major facilities, 
however, will remain operable through 20 feet of 
drawdown (1270’). 

SOS la, lb  and SOS 2c, 2d 8z 5b, 5c, 6d would have 
minimum effects on recreation safety and physical 
characteristics of the reservoir. These strategies are 
not much different than historic operations of the 
reservoir. However, SOS 5b and SOS 6b and d have 
deep spring drawdowns that would have some detri- 
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mental effect on boaters. Summer season effects for 
these strategies would be similar to historic condi- 
tions, as lake elevations would be at or near full pool. 

The SOS .k strategy would be the best for recreation 
accessibility and safe use of the reservoir. Pool 
levels would be up during the recreation season, but 
not so high as to refloat the stranded debris. 

4.2.7.7 Effects on Water Quality Parameters 
Influencing Recreation 

There are water quality concerns that effect recre- 
ation at Lake Roosevelt. The concerns are primarily 
associated with pollutants entering the reservoir 
from industrial operations in Canada. The opera-. 
tion of the reservoir under any of the SOS strategies 
is not likely to affect water quality to the extent that 
recreation on Lake Roosevelt is impaired or en- 
hanced. 

4.2.7.8 Effects on Aesthetics 

The operation of the reservoir under the SOS 
alternatives will have an effect on aesthetics, particu- 
larly visual, due to exposed barren lake bottom 
during periods of drawdown. The historic operation 
of the reservoir has not greatly impacted the visitors 
visual enjoyment of Lake Roosevelt, as the annual 
spring drawdown occurs prior to the primary visitor 
season. 

4.2.7.9 Mitigation Opportunities 

Recreation facilities on Lake Roosevelt have been 
constructed to accommodate recreation use under the 
historic operating conditions of the reservoir. For 
those strategies that are similar to historic operations, 
no mitigation measures would be needed. 

SOS 9a and 9b would introduce new operating 
conditions during the summer season that would 
negatively impact all facilities and render some 
facilities inoperable during certain times of the year. 
Extensive modifications to existing facilities or 
construction of replacement facilities at new loca- 
tions would be needed in order to offset the impact 
of summer drawdowns. The aesthetic degradation 
could not be mitigated and the recreation experience 

would be greatly diminished. Modification of swim 
beaches would have to be explored to reduce safety 
hazards found at lower reservoir levels. 

SOS 2c, 2d, 5b, 5c, 6b, and 6d may require some 
changes to make all facilities operable during the 
summer season, but would not be as damaging to 
reservoir recreation as the SOS 9a and 9b. SOS 9c 
and-the Preferred Alternative may require some 
mitigation to assure that all high water facilities are 
useable at elevation 1280 feet, which is maintained 
nearly 100 percent of the time from June through 
August. 

Four launch ramps would need to be retrofitted to 
remain usable should lake levels go below 1,280 feet. 
Boat moorings, anchored to the lake bottom, would 
have to be moved to accommodate the lower lake 
levels. In some cases, exposure to high winds would 
not allow modification of the mooring facilities to 
remain usable below elevation 1,280 feet and the 
facilities would be lost. Similar impacts and modifi- 
cations to both fuel and sanitation (boat pump out) 
stations may be required. Courtesy docks associated 
with launch ramps would have to be modified to 
accommodate lower lake levels. In some cases, new 
dock locations would have to be developed. 

The entire system of navigational aids in Lake 
Roosevelt should be modified to accommodate lower 
lake levels. Additional aids may be required. 

Marina facilities would experience increased difficul- 
ty in operations at lower lake levels. In some cases, 
lower levels would reduce the size of harbors, with 
fewer moorage slips usable. In the case of Kettle 
Fails, the harbor is unusable for large boat mooring 
below 1,275 feet. Presently, there is no alternative 
location for this activity and docks go out of service 
until water levels increase. Due to the physical 
limitations of the Kettle Falls boat basin, it may not 
be possible to mitigate for these impacts on site. 

There are also several swimming beaches that would 
require excavation so that they could continue to 
provide safe conditions at lower operating levels. 
Log booms would have to be extended from their 
current anchors. 
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4.2.7.10 Recreational Impacts to Banks Lake 

Banks Lake is a 27 mile long pump storage/irrigation 
supply reservoir that is located approximately 300 
feet above Lake Roosevelt. The sole water supply 
for Banks Lake is from pumps at Grand Coulee 
Dam. Since the water level at Banks Lake relies on 
pumps rather than natural inflow, the reservoir is 
retained at a relatively stable pool elevation through 
the entire summer recreation season. Consequently, 
Banks Lake has developed into a very popular 
recreation area. It supports high levels of use for 
boating, fishing, swimming, waterskiing, hunting and 
other activities. Steamboat Rock State Park is 
located on the shoreline of Banks Lake. 

The water levels of Banks Lake can potentially be 
affected by low water levels in Lake Roosevelt. As 
Lake Roosevelt drops in elevation, water must be 
pumped to greater heights to reach Banks Lake, 
which lowers the efficiency of the pumps. When 
Lake Roosevelt falls to elevation 1,208 feet (92 feet 
of drawdown from full pool) or more, the pump 
intakes cannot pick up water. During those periods 
when irrigation demands exceed the capacity of the 
pumps to provide water, Banks lake will be drawn 

down to a point where recreation and other uses are 
negatively affected. 

The potential for this condition to occur is especially 
high under SOS 9a, in which the Lake Roosevelt is 
drawn down to extreme low pools during July and 
August in about 16 percent of years. At those times, 
Banks Lake may be drawn down from 25 to 37 feet. 
Water-dependent facilities on Banks Lake would be 
inoperable. Since Banks Lake is located in a shallow 
basin, all of the recreation sites would be located 
long distances from the shoreline. The aesthetics of 
the reservoir from recreation sites and from High- 
way 155, a designated scenic byway, would be nega- 
tively impacted. The recreational suitability of 
Banks Lake would be effectively eliminated during 
those periods. 

Some long-term impacts could also be expected. 
The fact that Banks lake has historically remained at 
or near full pool has allowed the development of 
extensive riparian vegetation and perennial marsh 
areas to become established along the shallow 
shoreline. Summer drawdown of the magnitude 
projected under SOS 9a, b, c and the Preferred 
Alternative would have an extremely detrimental 
effect on fish and wildlife habitat. 
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4.2.8 CHIEF JOSEPH PROJECTFIUFUS 
WOODS LAKE 

4.2.8.1 DescriptiodHydrologic Characteristics 

All SOS alternatives have the same operational 
criteria. There are no significant differences be- 
tween these alternatives in terms of recreation for 
Rufus Woods Lake, which has an average pool 
elevation of 953.2 for the entire year. This constant 
pool elevation should not deviate under wet or dry 
years. 

The hydrologic models used for the evaluations do 
not provide data for short-term (daily or weekly) 
operations. This evaluation assumes that the lake 
will continue to fluctuate daily for power peaking 
between the minimum operating pool of 950 feet 
and the maximum pool of 965 feet NGVD. 

Outflows from Chief Joseph will, however, change 
substantially under the alternatives to accommodate 
the different inflows caused by manipulation of the 
much larger Grand Coulee Dam upstream. Flows 
will range from a low of 56,402 cfs in a dry year to a 
high of 229,043 cfs in a wet year. These flows would 
effect the water retention time within the reservoir. 

4.2.8.2 Summary of Quantitative Impacts 

No recreation impact assessment models were 
prepared for Rufus Woods Lake because there is no 
change in operation (lake elevations) across the 
alternative SOS. Historic visitation (1987-1991) to 
Lake Woods was about 210,000 visitors annually. 
No significant change in use would be expected 
between any of the alternatives. 

4.2.8.3 Effects on Recreation 
FacilitiedActivities 

The recreation potential of Rufus Woods Lake is 
optimized at or near an elevation of 954 feet. But 
unlike other run-of-river reservoirs with limited 
operational range, the recreation facilities at Rufus 
Woods are easily accessible down to 950 feet. The 
one developed beach is sandy down to 950 feet and 
has a gentle bottom down to 945 feet, giving it a 

wide operational range. The main boat ramp is 
usable down to 945 feet, 9 feet below full pool, and 
it has paved concrete strips down to 937 feet. All 
facilities at the lake remain well within the opera- 
tional ranges anticipated under all alternatives. 

4.2.8.4 Effects on Fish Habitat and Fishing 
Success 

The impacts of the alternatives on resident fish in 
Rufus Woods Lake are described in SOR Technical 
Appendix K. Because this project acts as a run- 
of-river reservoir, effects on resident fish are likely 
to be similar to those in Lake Roosevelt, immediate- 
ly upstream. Impacts from operation of Grand 
Coulee Dam under all alternatives include loss of 
nutrients, loss of zooplankton, loss of benthos inver- 
tebrates, decreases in fish spawning and feeding 
habitat, and entrainment of kokanee and rainbow 
trout. All alternatives are poor for resident fish, 
though none would significantly affect existing 
conditions. Thus, none of the alternatives would be 
expected to significantly improve or decrease fishing 
success or demand at Rufus Woods Lake. 

4.2.8.5 Effects on Wildlife HabitatlHunting & 
Wildlife Viewing Success 

The effects on wildlife habitat, and consequently 
hunting and wildlife viewing opportunities, should 
not vary under any of the alternatives. 

4.2.8.6 Effects on Recreational Safety and 
Physical Characteristics 

None of the strategies propose any changes. There- 
fore, effects on recreational safety and physical 
characteristics should be neutral. 

4.2.8.7 Effects on Water Quality Parameters 
Influencing Recreation 

No changes would be expected as a result of any of 
the alternatives. 

4.2.8.8 Effects on Aesthetics 

Aesthetic quality at Rufus Woods Lake should not 
change as a result of any of the alternatives. 
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4.2.8.9 Mitigation Opportunities 

No mitigation is recommended because all proposed 
alternatives have little impact on recreational facilities 
or suitability. Visitation to Lake Woods is currently 
very low, and there is only one highly developed 

recreation site on the lake. Since all alternatives 
maintain a stable pool, Rufus Woods Lake may 
provide opportunities for developing new recreation 
sites or facilities to mitigate for the impacts of 
changed project operations on recreation at other 
projects in the system. 
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4.2.9 MIDDLE COLUMBIA RIVER PUBLIC 
UTILITY DISTRICT PROJECTS 

4.2.9.1 DescriptionlHydrologic Characteristics 

The five mid-Columbia River PUD projects below 
Chief Joseph Dam are Wells, Rocky Reach, Rock 
Island, Wanapum, and Priest Rapids Dams in that 
order from upstream to downstream. 

These projects are cold-water tailwaters to the 
Grand Coulee Dam storage reservoir. They are 
run-of-the-river projects operated for hydropower. 
Releases from Chief Joseph Dam dictate how they 

will operate. PUD projects coordinate operations 
(along with Chief Joseph) to maximize power genera- 
tion. They have virtually no storage capacity, passing 
whatever water comes into them from upstream. 
Their objective is to keep all reservoirs close to full 
all of the time. Consequently, each has essentially 
no fluctuation at the forebay of the dam. 

Because the reservoirs are relatively small with 
limited storage capacity, they have substantial back- 
water curves that are influenced by flow volume and 
river cross-sections. The further upstream, the 
more dramatic the river fluctuations may be at each 
of these projects. For example, tailwater fluctua- 
tions vary as much as three to four feet per day at 
Rock Island Project. 

Unlike most of the other reservoirs in the system, 
low flow periods at these projects do not adversely 
effect recreation. Recreational suitability is in- 
fluenced more strongly by the magnitude and dura- 
tion of peak flow periods and the ramping rates of 
daily fluctuations. The normal peak flow period is in 
the flood season - May and June. 

The hydroregulation models used to evaluate the 
alternatives only provide average monthly flows. The 
average monthly flows (in kcfs) during the peak recre- 
ation season from the lowest dam on the system, 
Priest Rapids, are shown in Bble 4-22 as a proxy for 
all of the mid Columbia PUD projects. Flow volumes 
will vary slightly at the other dams, but basic trends in 
volume remain the same, allowing a general compari- 
son of the relative impacts of the alternatives on 
recreational suitability across the system. 

Flows for SOS l a  and 2c follow the natural hydro- 
graph of the system, peaking in May and then 
declining rapidly through the summer. Average 
monthly flows in June are significantly higher under 
alternative 2c than under la. Alternatives lb, 5b, 5c, 
6b, and 6d would not significantly change this flow 
relationship. The flow relationship for alternative 9a 
is similar, but at a much higher rate throughout the 
summer. 

Table 4-22. Average Monthly Summer Flows (KCFS), Priest Rapids Dam 

l a  
lb  
2c 
2d 
4c 
5b,5d 
6b,6d 
9a 
9b 
9c 
PA 

168 
162 
171 
159 
168 
170 
170 
191 
169 
159 
166 

June 

146 
150 
161 
174 
180 
160 
160 
180 
188 
173 
182 

July 
126 
131 
123 
141 
140 
122 
122 
161 
150 
154 
147 

Month 

Aug 15 

102 
103 
104 
104 
108 
103 
103 
122 
119 
112 
117 

Aug 30 

89 
90 
91 
90 
86 
90 
90 
123 
106 
95 
98 

67 
80 
80 
80 
62 
79 
79 
53 
54 
56 
64 

Oct 

67 
86 
80 
80 
77 
80 
80 
56 
58 
68 
67 
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Under SOS 2d, 4c, 9b, 9c, and PA (preferred alterna- 
tive) the peak average monthly flows would shift 
from May to June, increasing substantially in com- 
parison with SOS la. 

4.2.9.2 Quantitative Results of Impact 
Assessment Models 

Data about short-term operations - daily and week- 
ly flow ramp rates and peak flow magnitudes - is 
needed to accurately estimate the impacts of opera- 
tion of the mid-Columbia dams on recreational 
suitability in this reach. Because this data was not 
available, no quantitative recreation impact assessment 
models were developed for this section of the river. 

4.2.9.3 Effects on Recreation 
FacilitiedActivities 

Impacts to the usability of most recreation facilities 
will be minor under these alternatives. Many facili- 
ties - like ball fields, campgrounds, and bike paths 
- operate independently of river operations. But 
swimming areas, marinas, and boat launches could 
be affected as their use changes in response to 
increased water velocities. 

Rapidly increasing flows and high-volume flows can 
negatively affect some recreational uses on the con- 
secutive lakes. Under high spring flow conditions, 
tailwater fluctuations flood some recreation facilities. 
This is particularly true at Rock Island, which has a 
high degree of recreational development and use 
around the city of Wenatchee. Because this project is 
short and located in a narrow portion of the river, it 
is especially sensitive to high-volume flows. 

Thus no significant change in recreational conditions 
at mid-Columbia River Projects is expected under 
alternatives la, lb, 2c, 5b, 5c, 6b, and 6d because 
they maintain the existing flow relationships during 
the peak flow periods in May and June. 

Alternatives 2d, 4c, 9b, 9c, and PA shift peak average 
monthly flows from May to June, substantially in- 
creasing flows in June. And 9a increases flows sub- 
stantially throughout the summer. Without more 
detailed information about short-term, peak-flow 
magnitude and duration, it is difficult to accurately 
assess exactly how these alternatives will affect recre- 

ation. They could exacerbate the existing negative 
effects that high-volume flows have on recreation 
use and facilities. But the effects shouldn’t signifi- 
cantly alter recreation access and participation. 

4.2.9.4 Effects on Fish Habitat and Fishing 
Success 

None of the alternatives under consideration is 
expected to significantly alter existing conditions. 
Consequently, there should be no significant change 
in fishing success under any of the alternatives. 

The principal resident sport fish in the Mid-Colum- 
bia River are walleye, northern squawfish, and 
small-mouth bass. Anadromous fish species - 
salmon and steelhead - are also available up to 
Chief Joseph Dam. Under existing conditions, 
reduced water temperature and high water velocity 
(low water retention time) are the most likely factors 
limiting the success of resident fish at all these 
projects. Reduced spring and summer water temper- 
atures could limit the spawning opportunities for 
non-native warm water species, such as sunfish, 
bass, and catfish, which can spawn only in atypical 
warm backwaters. High water velocities can lead to 
entrainment of resident fish species, negatively 
impacting fish habitat and reducing fish populations 
and fishing success. 

4.2.9.5 Effects on Wildlife HabitatlHunting & 
Wildlife Viewing Success 

None of the alternatives affect present wildlife 
habitat, hunting, and wildlife viewing conditions. 

4.2.9.6 Effects on Recreational Safety and 
Physical Characteristics 

Spilling from all of the mid-Columbia dams creates 
turbulence and whitewater in the tailwater zones. 
This is a hazard for swimmers and boaters. Al- 
though most recreation sites along this reach have 
been hardened, high velocity flows result in some 
shoreline erosion. 

No significant effects on recreational safety and 
physical conditions are anticipated under alterna- 
tives la, lb, 2c, 5b, 5c, 6b, and 6d. But since 2d, 4c, 
9b, 9c, and PA will substantially increase flows in 
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both May and June in comparison with SOS l a  and 
2c, existing recreational safety and physical problems 
may worsen. This may also be true of 9a. These 
effects, however, would not be expected to signifi- 
cantly alter recreation participation in the reach. 

4.2.9.8 Effects on Aesthetics 

Impacts on the aesthetics of the project should not 
be significant. Some recreation sites and facilities 
and other shoreline areas may be flooded more 
frequently under SOS 2d, 4cy 9a, 9b, 9cy and PA, but 
this won't significantly alter the aesthetic qualities. 

4.2.9.7 Effects on Water Quality Parameters 
Influencing Recreation 

No known water quality problems or concerns 
affecting recreational suitability are known to exist 
at these projects. No change is expected under any 
of the alternatives. 

4.2.9.9 Mitigation Opportunities 

There are few mitigation opportunities. It would be 
difficult and costly to modify the existing recreation 
sites and facilities to reduce the impacts of flooding 
and high-volume flows that may occur with more 
frequency under SOS 2d, 4c, 9a, 9b, 9c, and PA. 
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4.2.10 HANFORD REACH 

4.2.1 0.1 Descriptioflydrologic 
Characteristics 

The Hanford Reach is the last free-flowing, non- 
tidal reach of the Columbia River in the United 
States. It has extraordinary natural, cultural, histori- 
cal, and recreational resources. A team from the 
National Park Service, Fish and Wildlife Service, and 
Department of Energy is currently studying the 
reach to determine the best way to preserve those 
values. A draft EIS issued in 1993 recommended 
that the reach be designated a National Wild and 
Scenic River. This would overlay the National Wild- 
life Refuge on the river and approximately 90,000 
acres of adjacent land. 

AIthough not impounded, the flows and fluctuating 
water levels of the Hanford Reach are highly in- 
fluenced by operations at Priest Rapids Dam. 
Under existing conditions, daily fluctuations in water 
level in the tailwater area below the dam range from 
8 to 12 feet, depending on inflow to the dam and 
peak power demands. 

The hydroregulation models used to evaluate the 
alternatives provide only average monthly flows. 
The average monthly outflows (in kcfs) from Priest 
Rapids Dam during the peak recreation season are 
shown on Bble 4-22 above. Data on the effect of 
short-term operations of Priest Rapids Dam on 
outflows and water surface elevations in the Hanford 
Reach was not available. So assessment of the 
recreational impacts associated with operation under 
the alternatives is limited to comparing average 
monthly flows to determine possible generic impacts 
or trends. It is assumed that daily fluctuations in 
downstream water surface elevation would not vary 
significantly from the current condition for any of 
the proposed alternatives. 

Under SOS la  and SOS 2c, flows follow the natural 
hydrograph of the system. They peak in spring and 
early summer, then they decline rapidly through the 
summer and fall, reaching minimum flows by the end 
of October. Average monthly flows are somewhat 
higher in June and in September/October under 
SOS 2c than under SOS la. Flow relationships are 

similar for alternatives la, lb, 2c, 5b, 5c, 6b, and 6d. 
The flow relationship for alternative 9A is similar, 
but at a much higher rate throughout the summer. 
Under alternatives 2d, 4c, 9a, 9c, and PA (preferred 
alternative) the peak average monthly flows would 
shift from May to June, increasing substantially. 

4.2.10.2 Quantitative Results of Impact 
Assessment Models 

Data for short-term operations - daily and weekly 
flow ramp rates and peak flow magnitudes - is 
needed to accurately estimate the impacts of opera- 
tion of the Priest Rapids Dam on recreation in the 
Hanford Reach. Since this data was not available, 
no quantitative recreation impact assessment models 
were developed for this section of the river. 

4.2.1 0.3 Effects on Recreation 
Facilities/Activities 

There are few highly developed recreation sites on 
the Hanford Reach. Most recreation use is on the 
east side of the reach in Franklin county, where there 
are low-density public access facilities. The Hanford 
Nuclear Reservation, which is along much of the west 
side of the Hanford Reach, is closed to the public. 

The peak recreation season is during September and 
October, which corresponds to the waterfowl hunting 
and salmon (fall Chinook) fishing seasons. Access to 
these activities is primarily by boat. Fishing is 
concentrated in three areas: the upstream end of the 
reach between Priest Rapids Dam and Vernita 
Bridge, downstream of the Ringold Hatchery, and 
around White Bluffs. Most hunting occurs in the 
sloughs and island habitats throughout the reach and 
within the shoreline and upland areas of Wahluke 
Wildlife Recreation Area. 

The Vernita Bridge Boat Ramp is the most heavily 
used boat ramp in the reach. Most facilities will 
remain usable over a wide range of river fluctua- 
tions. None of the alternatives under consideration 
should affect the usability of boat ramps or other 
developed recreation facilities along the river. 

However, boating in the reach has been observed to 
decline markedly during periods of high flow (in 
excess of 120 kcfs). This may be caused by changes 
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in physical access and boating safety or by changes in 
fishing and hunting success. Similarly, during peri- 
ods of low flow (below 70 kcfs), changes in current, 
channel morphology, and bottom substrates 
constrain .boating use. 

The range of average monthly flows anticipated under 
most alternatives is not expected to significantly 
change access to the river for these activities. Howev- 
er, increased peak average monthly flows during May 
and June could exacerbate existing difficulties 
associated with boating at high-flow periods. This 
impact would be most significant under alternatives 
2d, 4c, 9a, 9b, 9c, and the preferred alternative (PA). 

Alternatives lb, 2c, 2d, 5b, 5c, 6b, and 6d provide 
higher average September and October flows than 
under SOS la. The moderate increases in flow at 
the normal low flow period should generally improve 
accessibility to the river and benefit recreation. This 
corresponds to the peak use period for the river. 
The other alternatives provide lower flow averages 
for these months. 

4.2.10.4 Effects on Fish Habitat and Fishing 
Success 

The Resident Fish Work Group was unable to deter- 
mine the potential effects of the alternatives on 
resident fish species in Appendix K because they 
lacked data for short-term operations. Consequently, 
the effect of these alternatives on fishing success is 
not known. 

4.2.10.5 Effects on Wildlife HabitaWunting & 

Appendix N describes the effects of the alternatives 
on wildlife species and habitat. Hunting and wildlife 
viewing opportunities would not change significantly 
from present conditions under any of the alternatives. 

Wildlife Viewing Success 

4.2.10.6 Effects on Recreational Safety and 
Physical Characteristics 

No significant effect on recreational safety and 
physical conditions is anticipated under SOS la, lb, 
2c, 5b, 5c, 6b, and 6d. Since SOS 2d, 4c, 9a, 9b, 9c, 
and the preferred alternative (PA) will substantially 
increase flows in both May and June in comparison 
with SOS l a  and 2c, existing recreational safety and 
physical problems may be exacerbated. These 
effects, however, would not be expected to signifi- 
cantly alter recreation participation in the reach. 

4.2.10.7 Effects on Water Quality Parameters 
Influencing Recreation 

No water quality problems affecting recreational suitabil- 
ity are known to exist in the Hanford Reach. No change 
is expected under any of the alternative SOSs. 

4.2.10.8 Effects on Aesthetics 

The White Bluffs area is a very scenic section of the 
Hanford Reach where the lightly colored bluffs drop 
steeply into the river. Under existing operations, 
there is considerable erosion at the toe of the bluffs. 
This has a negative effect on aesthetics. The impact 
of the alternatives on the existing erosion problem is 
unknown. It is possible, however, that increased flow 
periods associated with several alternatives could 
exacerbate this problem. Otherwise, the impacts on 
the aesthetics of the Hanford Reach would not be 
significant. 

4.2.1 0.9 Mitigation Opportunities 

There would be few recreational mitigation opportu- 
nities on the Hanford Reach. No mitigation is 
recommended for any of the alternatives. 
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4.2.11 SNAKE RIVER: HELLS CANYON 
REACH 

The Hells Canyon National Recreation Area 
(HCNRA) is a nationally renowned wild and scenic 
river managed by the US Forest Service (USFS) and 
protected by Federal statute under the Wild and 
Scenic Rivers Act. It is an approximately 75-mile 
unobstructed, free flowing river reach located on the 
middle Snake River and is situated downstream of the 
Hells Canyon Complex of dams owned and operated 
by Idaho Power Company (IPC). Therefore, instream 
flows in HCNRA are influenced by the extent to 
which changes in Federal hydrosystem operations may 
alter outflows from IPC’s Hells Canyon Dam a m -  
plex (i.e. Hells Canyon, Oxbow, and Brownlee Dams). 

This analysis assumes that outflows from the non- 
Federal Brownlee project, as computed by the SOR 
hydroregulation models, are passed downstream and 
are not attenuated (peaks discharges flattened) 
through HCNRA. This assumption was applied to 
qualitatively assess the potential effects of SOS’s on 
HCNRA recreational activities. 

4.2.11.1 Hydrological Characteristics 

Table 4-23 displays the expected average monthly 

outflows from Brownlee Dam during June, July and 
August, the peak months for float and jet boat recre- 
ation on the Snake River in Hells Canyon, under each 
of the alternative SOSs. The most desirable range of 
flows for those activities is from 10,000 to 15,000 cfs 
(280 to 425 cms). However, a range of flows from 
10,000 to 25,000 cfs (280 to 700 cms)is acceptable for 
most recreation. nble  4-24 displays the percent of 
time across the 50 year period of record that flows 
would fall within this acceptable range under each of 
the alternative SOSs. 

SOS l a  and l b  (Base Case): As shown on Bble 4-23, 
average monthly outflows from Brownlee over the 
50-year hydrologic record range from about 16,000 cfs 
during June to 10,600 cfs through August, the peak 
months. In an extreme low water year such as 1941, 
Brownlee outflows range from 13,300 cfs to 11,700 cfs 
from June through August. Extreme high water condi- 
tions such as those experienced in 1976 allow more 
water to be stored in Brownlee Reservoir so that 
almost constant outflows downstream range from 
11,000 cfs to 12,500 cfs during the peak season. Over 
the 50-year water record, flows fall within the desir- 
able (10-15 kcfs) and acceptable ranges (10-25 kcfs) 
through the entire summer season a high proportion 
of times compared with the other alternatives. 

Table 4-23. Average Monthly Summer Flows (CFS), Snake River Hells Canyon 

sos 

la, l b  

2c 

2d 

4c, 5b, 5c, 6b, 6d 

9a 
9b,9c 

PA 

Month 

June 

15,900 

18,000 

18,600 

16,000 
27,400 

20,700 

19.400 

July 
12,300 
12,300 

9,800 

12,300 

17,600 

10,200 
13.200 

August 

10,600 

8,500 

10,500 

8,500 

21,300 

14,200 

10.900 

4-80 FINAL EIS 1995 



Recreation Append@ 4 

July 

Table 4-24. Percent of Years Average Monthly Summer Snake River Hells Canyon Flows 

August 

Fall Within the “Acceptable” Recreation Range 

I 
sos 

June 

la, l b  

2c, 
2d 

4c, 5b, 5c, 6b, 6d 

9a 

9b,9c 
PA 

68 

56 

76 
56 

50 

74 
78 

96 

80 

32 

80 

94 

64 
94 

78 

20 

58 

20 

86 

100 
80 

SOS 2c (No Action): The range of average flows is 
more dispersed than in SOS l a  and lb, with flows 
somewhat higher in early summer (June) and notice- 
ably lower (19.6 percent) in August. In low water 
years (1941), the range of outflow varies from 
15,300 cfs in June to about 9,900 cfs in August and is 
somewhat less stable than the low water range under 
SOS 1. High water conditions (1976) produce 
optimal flows for float and jet boat activity, ranging 
from 14,000 cfs to 10,200 cfs during the peak season. 
Over the 50-year water record, flows fall within the 
desired (10-15 kcfs) or acceptable range 
(10-25 kcfs) proportionately fewer times than under 
the Base Case, particularly during the primary 
boating period in mid-summer. 

SOS 4c,5b, 5% 6b and 6d These alternatives are 
hydrologically similar to SOS 2c, varying only in 
having slightly lower June flows. 

SOS 2d: The range of average summer flows is more 
variable than under either SOS l a  or SOS 2c. 
Compared to the Base Case, flows are somewhat 
higher in early summer (June), noticeably lower than 
optimum (below 10 kcfs) in July, and are relatively 
stable in the desirable flow range (10-15 kcfs) in 
August. During low water conditions (1941), outflow 
varies from 15,300 cfs in June to a generally low 
monthly average of 7,000 cfs in July, when recre- 
ational boating is at its peak Flows tend to depart 

from the desirable range to a greater extent during 
the important mid-summer float and jet boat 
season when low water conditions prevail, as 
compared to the Base Case. High water conditions 
(1976) provide optimal flows for float and jet boat 
use, ranging from 13,200 cfs to 10,100 cfs during the 
peak season. Over the 50-year water record, flows 
fall within the desired or acceptable range more 
frequently than under SOS la  or SOS 2c during 
June and August, but less frequently in July. 

SOS 9a: This system strategy calls for releases of large 
volumes of Upper Snake water to meet anadromous 
spring and summer flow targets established at Lower 
Granite Dam. Consequently, Hells Canyon flows are 
the highest of any SOS throughout the primary float 
and jet boat recreation season (assuming Brownlee 
flows are not attenuated as they pass through the 
Hells Canyon complex) Flows would be extremely high 
in June, dropping off in July, and then increasing 
again in August. Average June flows are approxi- 
mately 78 percent higher than the Base Case and 
57 percent higher than the No-Action alternative. 
Similarly, August flows on average are substantially 
greater than either Base Case or No-Action alterna- 
tive. In the representative low (1941) and high (1976) 
water years, August outflows from Brownlee average 
23,000 cfs and 25,300 cfs respectively. 

Over the 50-year record, average June flows exceed 
acceptable levels (greater than 25,000 cfs) in 50 
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percent of water years. The high July flows remain 
within the high-end of the acceptable range in 94 
percent of water years, although the most desirable 
flow range is attained in only 12 percent of the time. 
By August, average flow conditions are by far the 
highest of any SOS; flows are predicted to fall within 
the upper end of the acceptable range (20-25 kcfs) 
in 86 percent of water years and at no times do they 
fall within the desirable flow range. 

SOS 9b and 9c: Average monthly flows are relatively 
high in June, and then remain very stable within the 
optimum flow range throughout the remainder of the 
summer (i.e. 10,200 cfs to 14,200 cfs). These are 
modified flow target operating strategies and are not 
nearly as extreme as 9a during the peak boating 
season in HCNRA. Average 50-year June flows are 
somewhat higher than the Base Case or No-Action 
alternatives, but they still remain in the acceptable 
flow range. Similarly, average July and August flows 
stay within the HCNRA optimal range, similar to 
Base Case operations, however average July flows 
(10,200 ds) are at the low end of the desirable range. 

In a low water year (1941), July flows drop to a 
relatively low 7,000 cfs under SOS 9b and 9c, but 
remain in the desirable range under the PA. These 
SOSs produce near optimal flow levels in June and 
August. High water conditions results in flows that 
are close to the optimal range throughout the sum- 
mer recreation season. 

Over the 50-year record, flows remain within the 
desirable or acceptable range a higher proportion of 
times than the Base Case in June and in August. In 
July, SOS 9b and 9c flow conditions are generally 
poorer than the Base Case since flows are predicted 
to be below the acceptable range. In only extreme 
low flow years, however, are such low flow condi- 
tions expected to be below 6,500 cfs. 

Preferred Alternative: Average monthly flows are 
relatively high in June, and then remain very stable 
within the optimum flow range throughout the 
remainder of the summer (i.e. 11,200 cfs to 
16,400 cfs). This modified flow target strategy is not 
nearly as extreme as 9a during the peak boating 
season in HCNRA, and is quite similar in character 
to 9b and 9c except during the July flow period. 

Average 50-year June flows are somewhat higher 
than the Base Case or No-Action alternatives, but 
they still remain in the acceptable flow range. 
Similarly, average July and August flows stay within 
the HCNRA optimal range, similar to Base Case 
operations. In a low water year (1941), flows remain 
at or near the desirable range under the PA during 
the entire summer. Similarly, high water conditions 
results in very favorable summer flow conditions that 
remain in the optimal range. Over the 50-year 
record, flows remain within the desirable or accept- 
able range a higher proportion of times than the 
Base Case or No-Action alternative. 

4.2.11.2 Quantitative Results of Impact Models 

No recreation impact assessment models were 
prepared for this reach due to a lack of information 
concerning the relationship between flows and 
recreation participation. Therefore, quantitative 
estimates of visitation effects of the alternative SOSs 
are not provided. 

4.2.11.3 Effects on Recreation 
Facilitiedktivities 

SOS 1 (Base Case): Flows under SOS l a  and SOS 
l b  do not adversely effect boat ramp access at either 
Pittsburgh landing or Hells Canyon Dam. Primary 
water dependent activities encounter generally ideal 
flow conditions that do not impede commercial or 
private jet boats ability to gain upstream access or to 
degrade the quality of downstream floatboat recre- 
ation opportunities. Flows remain relatively 
constant from month to month, thus minimizing 
debris accumulation and do not appear to exacer- 
bate beach erosion problems that occurs when flows 
vacillate between extremely high and low levels. 
Instream river flows are maintained at or very near 
optimum levels (10,000 - 15,000 cfs) for the bulk of 
the float and jet boat summer use season. 

SOS 2c (No Action), 4c, 5b, 5% 6b and 6d: Instream 
flows provide generally acceptable floatboat and 
jetboat recreational conditions in June, optimal 
conditions in July, and less than optimal in August, 
based upon 50-year average water conditions. Since 
these SOSs involves the release of 427 KAF of upper 
Snake water during the springtime, June flows tend 
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to be higher on average compared to the base case. 
In 18 percent of the water years, June-flows exceed 
the maximum acceptable flow (25,000 cfs) that is 
considered to be safe for float boating (25,000 cfs) 
and that precludes jet boat access (30,000 cfs); 
therefore a significant loss in float and jet boat use 
could occasionally be expected during years in which 
high flow conditions exist. For the most part, how- 
ever, early summer flows are acceptable or optimal, 
ensuring high quality float and jet boat opportunities 
in most water years. 

Late-summer (August) flows are somewhat lower on 
average than the base case and may adversely affect 
particularly commercial jet boat activities in some 
years. Average 50-year Brownlee outflows drop 
below the level (8,000 cfs) that allows commercial 
jetboats apparently to safely navigate upstream 
channels in 20 years (40 percent) out of the historical 
50-year record. It is expected that summer commer- 
cial jetboat activity may be partially curtailed when 
such flow conditions persist, either by stranding boats 
attempting to navigate through shallow channels or 
keeping boats tied to the dock because of access 
problems. Private jetboat access is only occasionally 
impaired in August. In only 5 (10 percent) out of 
50-years, flows fall below the 6,500 cfs minimum 
considered necessary to permit private jetboats to 
safely navigate channels upstream of Pittsburgh 
landing. The uppermost boat ramp access at Hells 
Canyon Dam is potentially affected in 5 out of 
50-years, when flows decline to less than 6,500 cfs. 

Average summer flows decline gradually over a 
relatively short period of time from June through 
August. Debris tends to accumulate most and con- 
gest beaches when flows drop to low levels following 
periods of higher flows, a more likely occurrence 
than under the base case. Beach erosion is not 
expected to be any more of a serious problem than 
what has existed historically, as high natural spring 
flows combined with dams act as a sediment trap and 
alter natural deposition rates on beaches occurring 
along HCNRA. 

SOS 2d: Instream flows provide generally acceptable 
floatboat and jetboat recreational conditions in June 
and August and less than optimal in July, based 

upon 50-year average water conditions. Compared 
to the base case summer flows fluctuate more with 
higher flows in June (18,600 cfs), lower than opti- 
mum flows in July (9,800 cfs), and stable flows in 
August (10,500 cfs). In low water conditions, out- 
flows decline as much as 7,700 cfs from June to July, 
when recreational boating is at its peak, which would 
bring an expected decline in commercial jetboat 
activity. High water years provide optimal condi- 
tions for float and jet boat use. 
SOS 9a: Instream flows are the highest of any SOS 
throughout the primary float and jet boat recreation 
season due to the release of large volumes of Upper 
Snake water to meet flow targets at Lower Granite 
dam. These high flows could cause a significant loss 
in both float and jet boat use. Both June and Au- 
gust flows are substantially higher than the No-Ac- 
tion or Base Case alternatives. June averages 
unacceptably high flows (above 25,000 cfs) which can 
be expected to curtail floatboat activities during 50 
percent of water years. Despite the higher average 
July flow levels, float and jet boaters will encounter 
generally acceptable flow conditions that can be 
characterized by somewhat higher instream flow 
levels than what occurs under either SOS 2c or the 
Base Case. 

In 86 percent of the water years, August flows fall 
within the upper end of the acceptable range and at 
no times fall within the desirable flow range for 
recreational boating activities. 
High summer flows hold steady from June through 
mid-August. Debris may tend to accumulate for a 
longer period in the summer as more water is 
flushed through HCNRA over a longer period of 
time. Beach erosion could be more frequent over 
the summer periods. 

SOS 9b and 9c: Instream flows provide generally 
acceptable floatboat and jetboat recreational condi- 
tions in July and August, and are on the high end of 
optimal in June, based upon 50-year average water 
conditions. June flows average on the higher end 
with 20,000 cfs, going down to an average July and 
August flow of between 10,200 cfs to 14,200 cfs. In a 
low water year, July flows drop below optimum float 
and jet boat levels to 7,000 cfs. In extreme low 
waters, upstream access is impaired for jet boat use 
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when flows fall to below 6,500 cfk. However, sum- 
mer flows are acceptable or optimal for ensuring 
high quality float and jet boat opportunities in most 
water years. 

PA: Instream flows provide optimal floatboat and 
jetboat recreational conditions in July and August 
and somewhat high but still acceptable conditions in 
June, based upon 50-year average water conditions. 
This strategy is similar to 9b and 9c except for July 
flows which remain within the HCNR4 optimal 
range for boating. In high and low water years, 
flows remain within the desirable range for float and 
jet boat activities throughout the summer months. 

4.2.11.4 Effects on Fish Habitat and Fishing 
Success  

SOS l a  and SOS l b  The most important recre- 
ational fisheries occurring in HCNRA are for stur- 
geon, steelhead, and warm water species such as 
smallmouth bass. These SOS's provide quite stable 
flows which promote good float and jetboat access to 
primary fishing grounds during the summer peak use 
period. Moreover, there are no excessively high 
flows which may tend to adversely affect fish behav- 
ior and, in theory, potentially these species fishing 
success rates. Thus, fishing success presumably is 
not significantly impacted under the base case. 

SOS 2% 4q 5b, 5c,6b, 6d: As in SOS 1, the effects 
on fishing success rates were qualitatively evaluated - 

based on some very limiting assumptions. Under 
this SOS, high flows occur with greater frequency in 
early summer (June). This could create some early- 
season access problems for boaters and, therefore, 
reduce fishing success rates if angling pressure 
declines. For the balance of the peak summer boat 
use season, fishing success is not expected to be 
significantly affected. 

SOS 9a: The substantially higher flows in early 
summer (June) will create potential access problems 
for early-summer boaters and is assumed to have 
some negative affect on fish behavior at the same 
time. Early season fishing success rates can be 
expected to fall due to these combined effects. As in 
SOS 2c, fishing success is not expected to be signifi- 

cantly affected for the balance of the peak summer 
boat use season. 

SOS 2d: The generally high, sustained flows over a 
two and one-half month summer period is not 
expected to preclude jet boat access to salmon and 
sturgeon fishing grounds in HCNRA. As in SOS 2c 
and the Base Case, fishing success is not expected to 
be significantly affected during the peak summer 
boat use season. 

SOS 9b, 9c and PA: The greater frequency of high 
flows in early summer (June) could create access 
problems for boaters and, therefore, reduce fishing 
success rates if angling pressure declines. For the 
balance of the peak summer boat use season, howev- 
er, fishing success is not expected to be significantly 
affected by these SOS's. 

4.2.11.5 Effects on Wildlife HabitaUHunting 
and Wildlife Viewing Success 

SOS la, lb, 2q 5b, 5% 6b, 6 4  9b, 9c and PA: No 
significant effect on game, nongame, and waterfowl 
wildlife resources is expected. 

SOS 2d: Wildlife resources are not expected to be 
adversely affected during the June - July period. 
Nesting and foraging habitat is predicted to decrease 
slightly for wildlife resources that are distributed on 
emergent and submerged wetlands, riparian areas, 
and island areas within HCNRA. Consequently, 
opportunities to view wildlife along the river corri- 
dor may be impaired to some degree especially 
during the early part of the regulated boating sea- 
son. 

SOS 9a: Wildlife resources within HCNRA are 
expected to be slightly affected by the particularly 
high flows in June. Nesting and foraging habitat is 
predicted to decrease slightly for wildlife resources 
that are distributed on emergent and submerged 
wetlands, riparian areas, and island areas within 
HCNRA. Consequently, opportunities to view 
wildlife along the river corridor may be impaired to 
some degree especially during the early part of the 
regulated boating season. 
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4.2.11.6 Effect on Recreational Safety and 
Physical Characteristics 

SOS l a  and SOS lb: Unsafe river conditions occur 
when rapidly fluctuating low or high flow conditions 
prevail during peak use periods. Unstable flow 
regimes can strand boaters, cause power and float 
boating accidents, expose rocks and shoals in jetboat 
navigation channels, and create excessive sandy 
beach erosion problems. Flows that drop to below 
8,000 cfs begin to create navigational and environ- 
mental hazards for commercial jetboat excursions 
that need particularly wider and deeper river chan- 
nels to access HCNRA upstream. Private jetboat 
users start to have difficulty gaining upstream access 
through narrow channels in the upper reaches of 
HCNRA when flows drop to below 6,500 cfs. Un- 
safe conditions begin for inexperienced float boaters 
at flows above 20,000 cfs and river conditions be- 
come extremely hazardous for all float and power- 
boat activities when flows exceed 25,000 cfs. The 
river becomes totally inaccessible when flows surpass 
30,000 cfs. 

SOS l a  and SOS l b  provide relatively stable flows 
throughout the prime summer recreation season. In 
only 6 out of 50 water years (12 percent) do flows 
exceed 25,000 cfs, the level considered unsafe for 
floatboat and jetboat recreation. Recreational safety 
and physical characteristics appear not to be signifi- 
cantly affected under this operation. 

SOS 2% 4c, Sb, Sc, 6b, and 6d: In early summer, 
June flows exceeding 25,000 cfs (18 percent of years) 
may create safety hazards for floatboat and jetboat 
participants, but water conditions are generally 
favorable or optimal for floaters and jet boaters and 
do not adversely affect recreational safety. Brown- 
lee outflows (HCNRA instream flows) tend to drop 
below 8,000 cfs in 40 percent of the years, creating 
potential navigation and environmental hazards for 
commercial jetboat excursions that need particularly 
wider and deeper river channels to access HCNRA 
upstream. Less of an upstream access problem is 
rarely encountered by private jetboat users, since 
flows drop close to or below the 6,500 cfs minimum 
level required for safe private jetboat conditions in 

just 10 percent of the years. At low flows below 
7,000 cfs, float boat users may begin to encounter 
exposed rocks in some of the more challenging Class 
IV rapid stretches. 

SOS 2d: Water conditions are generally acceptable 
for floaters and jet boaters in June through August. 
However, in 68 percent of the July water years, flows 
fall below the level (8,000 cfs) that is considered to 
be relatively safe for navigation of commercial jet 
boat excursions. Environmental hazards also begin 
to occur as beaches and rocks are exposed. Thus, 
there could be some drop off in use during the peak 
summer jetboat season when low flows persist. 

SOS 9a: Early summer flows exceed 25,000 cfs in 
50 percent of the water years (compared to 20 
percent under SOS 2c) making river conditions 
unsafe for boating recreation. Overall this SOS 
poses the greatest safety hazards for floatboat and 
jetboat participants in the early part of the regulated 
use season. 

Water conditions are generally favorable or optimal 
for floaters and jet boaters in July and safety is not 
significantly affected. During August, Brownlee 
outflows (HCNRA instream flows) in the representa- 
tive low (1941) and high (1976) water years increase 
to 23,000 cfs and 25,300 cfs respectively. These 
flows create unsafe conditions for inexperienced 
float boaters and at the high end, become extremely 
hazardous for all float and powerboat activities. 

SOS 9b and 9c: The modified flow targets are not 
nearly as extreme as 9a during the peak boating 
season in HCNRA. June average monthly flows of 
approximately 20,000 cfs creates challenging to unsafe 
conditions for inexperienced float boaters. July 
Brownlee outflows (HCNRA instream flows) tend to 
drop to 7,000 cfs in low water years, potentially 
creating navigational and environmental hazards for 
commercial jetboat excursions that need particularly 
wider and deeper river channels to access HCNRA 
upstream. Private jetboat users will occasionally 
encounter flows that are low enough (Le. 6,500 cfs) to 
create upriver access problems as well. 
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Preferred Alternative: This modified flow target 
strategy provides relatively stable flows throughout 
the prime summer recreation season and is quite 
similar in character to 9b and 9c except during the 
July flow period. Unlike 9b and 9c, July flows remain 
very stable within the optimum flow range. 

4.2.11.7 Effects on Water Quality Factors 
influencing Recreation 

SOS la  and SOS lb: Water quality parameters (i.e. 
turbidity, sedimentation, aquatic plants, pollutants, 
and temperature) are similarly affected by rapid 
changes in the volume of water flowing through 
HCNRA. These SOS’s provide a relatively stable 
and predictable flow pattern that is not expected to 
significantly alter water quality conditions. 

SOS 2q 4c, 5b, 5q 6b, and 6d: Water quality param- 
eters (i.e. turbidity, sedimentation, aquatic plants, 
pollutants, and temperature) are affected by rapid 
changes in the volume of water flowing through 
HCNRA. Average monthly flows decline gradually 
from an average of 18,000 cfs to 8,500 cfs in August; 
therefore water quality is not expected to be signifi- 
cantly affected. However, when high water flow 
years (over 25,000 cfs) occur in June and then 
decline more rapidly into July and August, turbidity 
and sedimentation effects are likely to become more 
problematic. 

SOS 2d: Water quality parameters (Le. turbidity, 
sedimentation, aquatic plants, pollutants, and tem- 
perature) may be affected by the rapid changes in 
the volume of water flowing through HCNRA in 
June through July. Sedimentation due to rock sheer- 
ing effects and beach erosion may also increase 
during the summer flow augmentation period. 

SOS 9a: Water quality parameters (i.e. turbidity, 
sedimentation, aquatic plants, pollutants, and tem- 
perature) are expected to be significantly affected by 
the radical change in the volume of water flowing 
through HCNRA from June-August. Average 
monthly flows decline from 27400 cfs in June to 
17,600 cfs in July, but then increases to 21,300 cfs 
during August; therefore water quality is assumed to 
be degraded to some degree because of high turbu- 

lence. Sedimentation due to rock sheering effects and 
beach erosion will likely increase in early summer. 

SOS 9b and 9c: Water quality parameters (i.e. 
turbidity, sedimentation, aquatic plants, pollutants, 
and temperature) may be affected during only those 
years in which the flow conditions fluctuate from 
approximately 20,000 cfs in June and then rapidly 
decline in July to a relatively low 10,000 cfs in a low 
water year. The overall effect on water quality is 
expected to be only minor. 

Preferred Alternative: Water quality parameters (Le. 
turbidity, sedimentation, aquatic plants, pollutants, 
and temperature) are not expected to be significant- 
ly affected. Average monthly flows remain very 
stable within the optimum flow range throughout the 
summer. 

4.2.11.8 Effects on Aesthetics 

SOS la and SOS lb: The key aesthetic feature 
potentially affected by the different SOS’s is primarily 
changes in the waterscape character. The following 
waterscape characteristics are key elements that 
enhance the aesthetic or visual quality of HCNRA: 
free-flowing stream, deep pools, and alternating white 
water rapids. This SOS is not expected to significantly 
alter these waterscape characteristics and, thereforej 
aesthetic quality because of the stable flow regime. 

SOS 2q 4q 5b, 5c, 6b, and 6d: The key aesthetic 
feature potentially affected is primarily changes in 
the waterscape character caused by the particularly 
higher flows in June. In those years in which flows 
exceed 25,000 cfs, even the most prominent white 
water rapids could be washed out temporarily in 
early summer. Thus, the aesthetic quality of 
HCNRA’s unique waterscape characteristics could be 
adversely impacted in early summer. 

SOS 2d: The waterscape character of HCNRA 
could be significantly affected by the drop in flows 
from June to July. There are many more years in 
which flows could potentially exceed 25,000 cfs in 
June than under SOS 2c and the Base Case. Conse- 
quently, the most prominent white water rapids 
could be inundated more frequently during the peak 
summer recreation season. Average monthly Au- 
gust flows maintain aesthetic features. 
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SOS 9a: The waterscape character of HCNRA is 
expected to be more significantly affected by the 
higher flows in June and August than in SOS 2c. In 
50 percent of water years June flows will. exceed 
25,000 cfs. Consequently, the most prominent white 
water rapids will be inundated more frequently 
during early summer. 

SOS 9b and 9c: The somewhat higher flows in June 
may have minor effects on the waterscape character- 
istics and, therefore, aesthetic quality of HCNRA. 

July and August flows are stable and and provide 
consisten high quality waterscape characteristics. 

Preferred Alternative: This SOS is not expected to 
significantly alter these waterscape characteristics 
and, therefore, aesthetic quality because of the 
stable flow regime. 

4.2,Il.g Mitigation Opportunities 

No mitigation needed or identified for any SOS. 
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4.2.12 DWORSHAK DAM AND LAKE 

4.2.12.1 Descriptioflydrologic 
Characteristics 

Recreational suitability of Dworshak Lake is primar- 
ily affected by the timing of drawdown and refill. 
The suitability of the reservoir for recreation is at its 
optimum when the reservoir is at or near full pool 
(elevation 1,600 feet). Most of the recreational 
facilities on the lake, including all boat ramps, 
remain usable within the upper ten feet of the pool 
(above elevation 1,590 feet). Drawdowns in excess of 
that level will begin to reduce the recreational 
suitability of the reservoir. Extreme drawdown 
(greater than 20 feet, below elevation 1,980 feet) 
during the peak summer recreation season will 
substantially reduce anticipated recreational use. 

% Probability 
Dworshak Lake will 

Overall System remain within 10 ft. 
Recreational Operating of full through June, 

Suitability Strategy July and August 

Good 

Moderate 

Poor 

Very Poor 

Bble 4-25 shows the average monthly pool eleva- 
tions (as measured at the forebay of Dworshak 
Dam) under the 13 alternative SOSs. As shown, 

4c 
5b 
5c 
6b 
6d 

l b  
l a  
9a 

9c 
2c 
2d 

9b 
PA 

100 
100 
100 
100 
100 

86 
78 
62 

24 
22 
12 

2 
0 

under all of the alternatives, the reservoir is at its 
minimum in March or April and then is gradually 
refilled, reaching its peak in either June or July. 
From there the lake is held as high as possible from 
August through October, although drawdown begins 
in July or August under most of the SOSs. By the 
end of September, the lake would be drawn down 
more than 20 feet under all of the alternatives with 
the exception of SOS 4c. 

SOS la, the Base Case Alternative, SOS l b  and 
SOS 9a, would have 78,86 and 62 percent probability, 
respectively, that pool elevations during June, July and 
August will remain within ten feet of full. Conse- 
quently, these alternatives are characterized as having 
moderate impacts on the recreational suitability of 
Dworshak Lake. 

Thble 4-26 compares the percent probability (over 
the fifty year period of record) that Dworshak Lake 
will be refilled to within two, ten and twenty feet of 
full over the peak recreation months of June through 
August. 

For purposes of characterizing the recreational 
impacts of the alternative SOSs at Dworshak Lake, 
they can be combined into the following four groups 
based on the relative degree of probability that the 
lake will be at or near full during the summer recre- 
ation season of June, July and August. 

SOS 2c, the No Action alternative, has only a 22 per- 
cent probability that pool elevations during June, July 
and August will be within ten feet of full. It is charac- 
terized as a relatively poor alternative for recreation 
at Dworshak Lake. SOS 9c and 2d are similar. 

SOS 4c, 5b, 5c, 6b and 6d are the best alternatives for 
recreation at Dworshak Lake. All of these alternatives 
will provide early refill of the reservoir and will main- 
tain it at a high pool erevation through the summer. 
Under each of these alternatives, Dworshak Lake will 
remain within ten feet of full from the end of June 
through the end of August during at least 40 years out 
of the 50 year period of record (80 percent probability). 
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Aug 
1584 
1592 
1568 
1538 
1599 
1600 
1600 
1600 
1600 
1569 
1525 
1563 
1520 

Table 4-25. Dworshak Lake - Average Monthly Pool Elevations, Ft. NGVD 

SeP 
1571 
1570 
1564 
1538 
1599 
1560 
1550 
1580 
1580 
1556 
1526 
1563 
1521 

sos 
l a  
l b  
2c 
2d 
4c 
5b 
5C 
6b 
6d 
9a 
9b 
9c 
PA 

Jan 
1527 
1523 
1543 
1533 
1539 
1531 
1532 
1533 
1533 
1533 
1528 
1537 
1532 - 

Feb 
1509 
1505 
1528 
1520 
1523 
1517 
1517 
1518 
1518 
1518 
1515 
1522 
1521 

Mar 
1493 
1490 
1517 
1511 
1519 
1515 
1515 
1516 
1516 
1505 
1504 
1509 
1511 

(full pool = 1,600 ft. NGVD) 

APr 
1507 
1504 
1514 
1502 
1528 
1526 
1526 
1526 
1526 
1498 
1470 
1505 
1507 

May 
1557 
1563 
1553 
1549 
1570 
1571 
1571 
1571 
1571 
1558 
1509 
1563 
1557 

Month 

Jun 
1589 
1593 
1585 
1576 
1597 
1598 
1598 
1598 
1598 
1584 
1546 
1583 
1589 

Jui 
1591 
1594 
1581 
1537 
1599 
1600 
1600 
1600 
1600 
1572 
1524 
1574 
1552 

Oct 
1567 
1566 
1566 
1540 
1599 
1579 
1551 
1575 
1575 
1554 
1528 
1563 
1524 - 

Nov 
1554 
1551 
1559 
1541 
1569 
1563 
1549 
1559 
1559 
1546 
1531 
1555 
1529 

- DW 
1543 
1538 
1555 
1540 
1558 
1549 
1542 
1544 
1544 
1545 
1534 
1553 
1536 

- 

Table 4-26. Dworshak Lake - Percent Probability of Refill to Selected Pool Elevations 

J 
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High 
Wter 
1976 

36550 

36718 

40725 
43298 

42465 
45521 

43765 
42149 
42149 

39383 

29713 
43333 
35206 

Recreation Appendix 

Low 
Mter 
1941 

36866 

29576 
45368 
27956 

38735 
34180 

47200 

37484 
37484 
22459 

22440 
33823 

31295 

In comparison, SOS 9b and the PA are the worst 
alternatives for recreational suitability at Dworshak 
Lake with the probability of June, July and August 
pool elevations being within ten feet of full at less 
than 10 percent. 

Bgh 
Wter 
1976 

68088 

68401 
75866 
80660 
79108 

84801 
81530 

78519 

78519 

73367 
55353 

80725 
65586 

4.2.12.2 Quantitative Results of the Impact 
Assessment Models 

Law 50 
Water Year 
1941 Avg. 
6610 6649 
5303 6757 

8135 7331 
5013 5811 

6946 7555 
6129 7779 

8464 8260 
6721 7238 

6721 7238 

4027 6565 
4024 4849 

6065 6665 

5612 5447 

a b l e  4-27 and Figure 4-7 present the results of 
the SOR recreation impact assessment model for 
Lake Dworshak. The model provides a quantitative 
estimate of recreation use in recreation days for key 
water related recreation activities during low, aver- 
age and high water years under each of the alterna- 
tive SOSs. nble  4-28 compares the estimated total 
recreation use for each SOS against the base case 
(SOS la), the no action alternative (SOS 2c) and the 
historic 1992 to 1993 visitation for Dworshak Lake. 

Law 
Water 
1941 

An important aspect of the recreation impact model 
for Dworshak Lake is that a statistically significant 
number of the survey respondents indicated that 

50 High 
Year Water 
Avg. 1976 

lower water levels at Lower Granite Lake would 
increase their propensity to visit Dworshak Lake 
(although the reverse was not found to be true; low 
water levels at Dworshak Lake did not increase the 
propensity of visitors to travel to Lower Granite 
Lake). Therefore, the model results for SOS !%, 
Sc, 6b, 6d, and 9% and to a lesser extent 9c, which 
feature deep drawdowns at Lower Granite Lake 
during some or all of the peak summer recreation 
season, do reflect some of the visitors shifting trips 
from that project to Dworshak Lake. 

38772 

31106 
47715 

29402 
40739 

35948 
49642 
39422 
39422 

23621 

23601 
35572 
32914 

With the exception of SOS 2c and Sc, estimated 
visitation to Dworshak Lake would be higher under 
high and average water conditions than under low 
water conditions. Under those two alternatives, the 
lake would be refilled earlier in spring under low 
water runoff conditions, providing improved recre- 
ation conditions in May and June. Consequently, 
estimated visitor use under those two SOSs is higher 
during an extreme low water year (1941), than under 
average conditions or a high water year (1976). 

39001 40834 

'39631 41022 

43002 45498 
34086 48373 

44315 47442 
45627 50857 

48450 48895 
42455 47089 
42455 47089 

38507 44OOO 
28435 33196 

39090 48412 
31949 39333 

Table 4-27. Dworshak Lake, Estimated Annual Recreation Days by Activity Under 
Alternative SOSs 

sos 

- 
la 
l b  
2c 

2d 
4c 
5b 
5c 
6b 

6d 

9a 
9b 
9c 

PA 

Boating Fishing I camping 
Law 
Wter 
1941 

34704 

27843 

42708 
26317 

36464 
32176 
44433 

35286 
35286 
21143 

21125 

31840 
29461 

50 
Year 
Avg. 
34909 

35473 

38490 
30510 
39666 

40840 
43367 
38001 

38001 

34467 
25455 
34989 

28597 - 

TO Year 

Avg. 
37083 

37682 
40887 
32410 

42136 
43383 

46067 
40367 

40367 
36613 

27040 
37168 
30378 - 

High 
Wter 
1976 

38826 

39004 
43260 
45994 

45109 
48356 

46491 
44773 

44773 
41836 

31563 

46031 
37399 

- 
Law 

Water 
1941 

64651 

51868 
79561 
49025 
67930 

59941 

82775 
65735 

65735 

39387 
39353 

59315 
54882 

- 

- 

Picnicking I swimming 

50 
Year 
Avg. 
65033 

66083 

71703 
56837 
73893 
76081 

80788 

70792 

70792 
64208 
47420 

65181 

53274 

- 

- 

- 
High 
Water 
976 

6962 
6994 

7757 

8247 
8089 

8671 
8336 

8028 

8028 
7502 

5660 

8254 
6706 

- 

- 
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PRE ALT 

9c 

6d 

6b 

2c 

l b  
I I I 

l a  

5oooo 15oooO 
Annual Recreation Days 

200000 

0 High WaterYear(l976) ~ow~ater~ear (1941)  

Average Water Year (50 YearPeriod-of-Record 

Figure 4-7. Dworshak Lake, Estimated Visitation for Alternative SOSs (Low, Average & 
High Water Years 
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Table 4-28. Dworshak Lake, Estimated Total Annual Recreation Days Under 
Alternative SOSs 

Average Visitation (1987-1993): 210,400 
Baseline Visitation (11/92-10/93): 155,300 

Low Water 
Year (1941) 

System Operating Strategies 

50 - Year High Water 

181604 

-18.74% 
17.80% 

182676 

-9.30% 
22.07% 
17.63% 

191260 

-10.25% 
3.82% 

% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

SOS l b  Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

145697 

-19.77% 
-34.81% 
-5.49% 

185625 

1.61% 

24.04% 
1953% 

-7.84% 

192138 

0.46% 
-9.84% 
4.29% 

~ 

2l3106 

11.42% 
15.67% 

Total 

% change from l a  
% change from PreferredAlternative 
% change from 92-93 

I 223487 

23.06% 
44.97% 

2014l3 

10.26% 
34.59% 
29.69% 

sos 2c 

137712 

-24.17% 
-38.38% 
-10.67% 

159655 

-12.60% 
-20.73% 
6.69% 
2.80% 

226572 

18.46% 
6.32% 

22.98% 

sos 26 Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

sos 4c Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

190814 

5.07% 
-14.62% 
23.77% 

207566 

13.63% 
3.05% 
38.70% 
33.65% 

222212 

16.18% 
4.27% 
20.62% 

SOS 5b Total 213711 

16.99% 
6.11% 

42.81% 
37.61% 

238205 

24.55% 
11.78% 
29.30% 

168373 

-7.29% 
-24.66% 

9.22% 

232514 

28.03% 
4.04% 

50.82% 

% change from l a  
%change from 2c 
% change from PreferredAlternative 
% change from 92-93 

sos sc  Total 226932 

24.23% 
12.67% 
51.65% 
46.12% 

229017 

19.74% 
7.47% 
24.31% 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

sos 6b Total 
~ ~ 

184648 

1.68% 

19.77% 
-17.38% 

220558 

15.32% 
3.50% 
19.72% 

198854 

8.86% 
-1.27% 
32.88% 
28.05% 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 
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Average Visitation (1987-1993): 210,400 
Baseline Visitation (11/92-10/93): 155,300 

Table 4-28. Dworshak Lake, Estimated Total Annual Recreation Days Under 
Alternative SOSs - CONT 

Low Water 50 - Year High Water 
Year (1941) Average Year (1976) 

~~ 

sos 6d 

SOS 9a 

SOS 9b 

sos 9c 

PA 

System Operating Strategies 

% change from l a  1.68% 
% change from 2c -1738% 
% change from PreferredAlternative 19.77% 
% change from 92-93 

Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

110637 

-39.08% 
-50.50% 
-28.23% 

Total 
%change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

~ 

110543 

-39.13% 
-50.54% 
-28.29% 

Total 
% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

166616 

-8.25% 
-25.45% 
8.08% 

Total 
% change from l a  
% change from 2c , 

% change from 92-93 

154163 

-15.11% 
-31.02% 

LS shown, the estimated visitor use of Dworshak 
Lake would be about 10 percent higher under 
SOS 2c (the No Action alternative) than SOS la  
(the Base Case) during average water years. Esti- 
mated visitation to Dworshak under SOS 1A would 
be relatively close under low, average or high water 
conditions. 

SOS 4c, 5b and 5c would all provide moderate 
increases in recreation use in comparison with SOS 
2c in the average water year. There is not a substan- 
tial difference between any of these alternatives, but 
based on the model results, SOS 5c would provide 
the highest increase in visitor use (12.7 percent 
compared to SOS 2c), followed by 5b and 4c. All 

198854 

8.86% 

32.88% 
28.05% 

-1.27% 

180361 

- 1.27% 
-10.45% 
20.53% 
16.14% 

133202 

-27.08% 
-33.87% 
-10.99% 
-14.23% 

~ ~~ 

183092 

0.23% 
-9.10% 
22.35% 
17.90% 

149645 

-18.08% 
-25.70% 
-3.64% 

220558 

15.32% 
350% 
19.72% 

206088 

7.75% 
-3.29% 
11.86% 

155485 

-18.70% 
-27.04% 
-15.60% 

226756 

1856% 
6.41% 

23.08% 

184230 

-3.68% 
-1355% 

three alternatives would also provide better recre- 
ation conditions than SOS 2c during a typical high 
water year. During a typical dry year, however, 
estimated visitation under both SOS 4c and 5b 
would be lower than SOS 2c. 

SOS lb, 6b, 6d, and 9a all result in small to moder- 
ate losses (ten percent or less) in recreation use 
during average water years in comparison with SOS 
2c. As may be expected, these four alternative would 
all result in severe decreases in estimated visitation 
during low water years. 

SOS 2d, 9b and the Preferred Alternative would all 
result in severe recreational impacts at Dworshak 
Lake under average water conditions. SOS 9b 
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would have the most severe impacts, resulting in an 
estimated loss in visitation of 34 percent in compari- 
son with SOS 2c during an average water year. The 
impacts would be somewhat lower in a high water 
year and somewhat higher in a low water year. 

4.2.12.3 Effects on Recreation 
Facilities/Activities 

Under the base case alternative, SOS l a  and SOS 6b, 
most recreation facilities at Dworshak Lake remain 
usable during the peak summer recreation season. 
Exceptions to this generalization include loss of 100 
percent of the swimming beaches any time the lake 
elevation is more than ten feet below full and loss of 
two out of seven launch ramps when the lake eleva- 
tion drops to the range of 1555 to 1560 feet. Most of 
the boat-in mini-camps are only marginally usable 
when the lake drops below ten feet of full. Under 
these three alternatives loss of swimming beaches in 
June, July and August will occur up to 36 percent of 
years. All other facilities will remain usable, although 
it should be noted that with elevation fluctuations, 
financial and personnel requirements are increased to 
operate and maintain recreation facilities in and 
adjacent to the drawdown zone. 

Under SOS lb, 4c, 5b and 5c, all recreation facilities 
at Dworshak Lake remain usable during the peak 
recreation months of all years, except under SOS l b  
where the swimming beaches would be dewatered in 
approximately 14 percent of years. 

Under SOS 2c, many of the water based recreation 
facilities at Dworshak will be impacted during the 
peak recreation months. Loss of swimming beaches 
will occur in June, July and August in 78 percent 
years. Loss of one or two of the seven launch ramps 
will occur infrequently under this option. All other 
facilities will remain usable. 

SOS 2d, 9% 9b, 9c and the PA would all result in 
moderate to severe impacts to recreational facilities 
at Dworshak Lake. No swimming beaches will be 
available in June, July and August during 88 to 100 
percent of year. The 76 boat-in mini-camps would 
be usable only for recreationists willing to cross large 
and sometimes steep drawdown zones. Under all 
five alternatives, the majority of years will see a loss 

of four out of seven launch ramps. All other facili- 
ties will remain usable. 

4.2.12.4 Effects on Fish Habitat and Fishing 

SOR Technical Appendix K, Resident fish, describes 
the potential impacts of the alternative SOSs on 
resident game fish species in Dworshak Lake. 

Under all SOS alternatives routine annual drawdowns 
of 50 to more than 100 feet restrict the long-term 
reservoir productivity due to a lack of macrophytes in 
the littoral zone, dewatering of the shoreline benthic 
production, and increased distance between perma- 
nent upland vegetation and the water surface. This 
constitutes a cumulative and long-term loss of 
available food for game fish species, including bull 
trout, rainbow trout, cutthroat trout and smallmouth 
bass. Effects on kokanee for most alternatives is 
neutral to slightly positive. 

Under all SOS alternatives which increased outflows 
to providing water for downstream anadromous fish, 
there will be increased kokanee entrainment with 
deleterious effects on populations and fishing suc- 
cess. These alternatives will also have chronic 
negative effects on smallmouth bass, rainbow trout, 
cutthroat trout, and bull trout. 

SOS lb, 2c, 4c, 5b, 5c, 6b and 6d all provide relative- 
ly good conditions for all species of resident fish at 
Dworshak Lake. Fish catching success would be 
expected to be positive under these alternatives. 

4.2.12.5 Effects on Wildlife HabitatMunting & 
Wildlife Viewing Success 

Due to the fact that Dworshak Lake is a storage 
reservoir, the impacts to wildlife associated with the 
loss of native habitat occurred with project construc- 
tion and are maintained by its continued operation. 
Steep, rugged topography and lack of major tribu- 
taries provides very little area for vegetation to 
develop in proximity to the shoreline. Also, preci- 
pitation is adequate to allow riparian vegetation to 
develop without being dependent on reservoir eleva- 
tions. Few, if any, wildlife species are dependent on 
the reservoir elevation. Consequently, no significant 
impact on wildlife viewing or hunting opportunities 
are anticipated under any of the alternatives. 

Success 
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Any operation with a declining lake elevation in the 
winter will create an ice crusted muddy shoreline or 
ice jammed shorelines both of which can easily trap 
large hoofed mammals. The effect on wildlife 
viewing is neutral to slightly negative, with the worst 
impacts for viewing occurring during the winter 
drawdowns. 

For game birds, those years with lower summer 
elevations will create the hazard of the birds crossing 
the exposed drawdown zone for water. 

4.2.12.6 Effects on Recreational Safety and 
Physical Characteristics 

Due to its location in a narrow canyon with steep 
shorelines, a large amount of vertical drawdown 
exposes only relatively small areas of exposed mud- 
flats, Exposed rocks, stumps and shoals do create 
small hazards for boaters. The 76 boat-in mini- 
camps located around the lake are accessible only by 
climbing the exposed shoreline. With drawdown 
greater than approximately 10 feet, access to the 
sites is severely constrained. Many users are unwill- 
ing and unable to carry camping equipment up the 
shoreline to use these facilities. Floating debris can 
be a safety hazard during high water periods of the 
summer season in most years following the low water 
levels of winter. Floating debris can be expected to 
move from the shoreline into boating corridors and 
recreation sites, In many years the present swim- 
ming beaches at Dworshak would not be usable 
during the recreation season. These lower levels will 
encourage swimming in areas not maintained for 
that purpose. 

There would be no discernible change in recreation- 
al safety or physical characteristics of Dworshak 
Lake under the base case alternative, SOS l a  and 
6d. 

SOS lb, 2cY4c, 5b, 5c, 6b and 6d all feature high, 
relatively stable summer lake elevations. The im- 
pacts to recreational safety and physical characteris- 
tics of the shoreline should be reduced under all of 
these options with the exception of floating debris, 
which represents little change from the current 
situation. 

SOS la, 2d, 9a, 9b, 9c and the PA would all result in 
increased impacts to recreational safety. Severe 
drawdown during the summer recreation season 
would expose extensive areas of rocks, stumps, 
shoals and other boating hazards. Swimming 
beaches would frequently not be available in June, 
July and August under these alternatives, forcing 
swimmers to use unimproved and less safe swimming 
areas. The boat-in mini-camps would be usable 
only for recreationists willing to cross long, rocky 
and sometimes steep drawdown zones. 

4.2.12.7 Effects on Water Quality Parameters 
Influencing Recreation 

Increased turbidity can be expected as a result of the 
lake elevation fluctuations expected under SOS la, 
2d, 9a, 9b, 9c and the preferred alternative. None of 
the other alternatives would be expected to signifi- 
cantly impact water quality parameters affecting 
recreation activities during the recreation season. 

4.2.12.8 Effects on Aesthetics 

Dworshak Lake is located in a narrow river canyon 
for most of its length. Small vertical drawdowns of 
the lake expose large expanses of "bathtub ring". 
Exposed unvegetated banks, mudflats and debris 
deposits can be viewed from the shoreline, recre- 
ation sites and roads and have a negative visual 
effect. These effects will occur under all alternative 
SOSs, including the base case, SOS la, and no 
action alternative, SOS 2c. However, the timing, 
extent and duration will vary between SOSs. 

SOS lb, 2c, 4c, 5b, 5c, 6b and 6d all feature high, 
stable summer lake elevations. The impacts to visual 
quality should improve over the base case alternative. 

In comparison, SOS la, 2d, 9a, 9b, 9c and the PA 
would all substantially increase the extent and 
duration of drawdown during the summer recreation 
season when the Dworshak receives its highest 
visitation, thereby exposing more visitors to the 
visual impacts of drawdown. 

4.2.12.9 Mitigation Opportunities 

No mitigation actions are necessary under SOS lb, 
4c, 5b, 5c, 6b and 6d, since these alternatives will 
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lead to improved recreational conditions at Dwor- 
shak Lake in comparison to both the base case 
alternative, SOS la, and the no action aIternative, 
sos 2c. 

Under the base case alternative, SOS la, as well as 
2c, existing operational impacts to recreational 
facilities would continue. It may be feasible to 
mod@ or extend some recreational facilities to 
make them usable under the wider range of operat- 
ing conditions that might occur under these. Where 
feasible, most of the existing boat ramps on the lake 
have already been extended to minimum lake eleva- 
tions; it is not likely that the ramps could be further 
extended. Given the steepness of the shoreline, it 
also may not be feasible to modify the existing boat 

docks and moorage facilities. Some expansion of 
swimming facilities may be possible. However, 
again, these facilities are constrained by the physical 
characteristics of the site. 

SOS 2d, 9a, 9b, 9c and the PA result in severe im- 
pacts to recreational facilities at Dworshak Lake. 
Due to the severity of these impacts, it may no 
longer be feasible to operate major multi-use 
recreation sites such as Dworshak State Park. Since 
on-site mitigation of these impacts might not be 
feasible, the possibility should be investigated for 
providing off -site mitigation. One alternative may 
be the development of a new state park elsewhere in 
the Clearwater River drainage. 
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4.2.13 CLEARWATER RIVER BELOW 
DWORSHAK DAM 

4.2.13.1 Descriptionklydrologic 
Characteristics 

The optimum flows for steelhead fishing occur when 
releases from Dworshak Dam are in the range of 
3,000 to 7,000 cfs (85 to 198 cms). For determining 
impacts on winter steelhead fishing, the alternative 
SOSs can be divided into two groups: (1) those that 
provide a high probability of flow releases in the 
optimum range during the peak use period; and (2) 
those that provide a low probability of flows in the 
optimum range. 

Additionally, it must be recognized that the identi- 
fied Dworshak releases or flows produced in the 
hydroregulations and presented in this analysis are 
monthly averages. The actual daily average flow as 
well as the instantaneous flows in the lower Cleanva- 
ter River will be higher and lower than those shown 
in this report. 

SOS 2c (No action alternative), as well as SOS 2d, ._ 
4c, 5c, 5b, 9a, 9b, 9c and the preferred alternative 
(PA), would all have a low probability of providing 
optimum average monthly flows from Dworshak 
Dam from November through February (optimum 
flows in fewer than ten years of out of the 50 year 
period of record). The month with the lowest 
probability for optimum flows and the probability 
that average monthly flows during the four month 
period will fall into the optimum range are 
compared below: 

sos 
2c 
2d 
4c 
5b 
5c 
9a 
9b 
9c 
PA 

Low Flow 
Month 

February 
February 
November 
February 
February 
February 
November 
February 
November 

Percent Probability 
Flows will Fall withing 

Optimum Range 
31 
20 
31 
37 
40 
27 
17 
30 
12 

For the 50 year hydrologic period of study, under 
these eight alternatives the month of November will 
see average releases from Dworshak Dam at the 
optimum range (3,000 to 7,000 cfs) in a high of 
32 years and a low of zero years. In December the 
optimum average Dworshak outflows will occur in a 
range from 38 years out of 50 to seven years out of 
50. For January optimum Dworshak outflows will 
occur in the 50 years of study within a range from a 
high of 17 to a low of eight. The February average 
release under all of these eight alternatives will 
provide between 11 and seven years of optimum 
flows for steelhead fishing. 

In comparison, SOS la (the Base Case alternative). -. 
as weilas lb, 6b and 6d would all have a relatively 
higher probability of flows falling within the optimum 
range during the November through February steel- 
head fishing season (at least 10 out of 50 year period 
of record). The month with the lowest probability for 
optimum flows and the probability that average 
monthly flows during the four month period will fall 
into the optimum range are compared below: 

Percent Probability 
Flows will Fall 

Low Flow withing Optimum 
sos Month Range 
l a  February 42 
l b  February 45 
6b February 47 
6d February 47 

For the 50 years of study under these four alterna- 
tives, the month of November average releases from 
Dworshak Dam will be within the optimum range for 
at least 32 out of the 50 years, with a high of 35 
years. In December the alternatives will result in 
average Dworshak releases within the optimum of 
between 3,000 cfs and 7,000 cfk in as few as 25 years 
out of 50 years or as high as 29 years. In January 
optimum average flows will occur in as few as 14 out 
of 50 years or in as many as 19 years. The February 
average Dworshak optimum release will occur in a 
range from a low of ten years to a high of 14 years 
out of the 50 years of study. 
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Average Visitation (1987-1993): 210400 
Baseline Visitation (1U92- 10/93): 171775 

4.2.13.2 Quantitative Results of the Impact 
Assessment Models 

Low Water 50 - Year High Water 
Year (1941) Average Year (1976) 

average and high water years under each of the 
alternative SOSs. The results of the model for each 
alternative SOS are compared against the Base 
Case, SOS la, No Action alternative, SOS 2c, and 
the 1992- 1993 baseline visitation. The modeling 
methodoloH is SUmmrized in Chapter 3 and de- 
scribed in detail in Appendix J-l. 

'hble 4-29 and Figure 4-8 present the results of 
the SOR recreation impact assessment model for 
fishing on the Cleamater River below Dworshak 
Dam. The model provides a quantitative estimate of 
annual fishing use in recreation days during low, 

Table 4-29. Clearwater River, Estimated Total Annual Fishing Days Under Alternative 
soss 

System Operating Strategies 
Total 

% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

Total 
% change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

Total 
%change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

Total 
% change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

Total 
% change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

Total 
% change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

124969 

-334% 
44.99% 

159583 
27.70% 
23.43% 
85.15% 

129289 
3.46% 
0.00% 
50.01% 

112769 
-9.76% 
-12.78% 
30.84% 

103898 

-16.86% 
-19.64% 
20.55% 

111363 

-10.89% 
- 13.87% 
29.21% 

109147 
-14.88% 
-27.86% 
-36.46% 

105285 
-3.54% 
- 17.89% 
-30.41 % 
-38.71% 

128224 
17.48% 
0.00% 

-15.25% 
- 25.35 % 

198900 

82.23% 
55.12% 
31.46% 
15.79% 

147346 

35.00% 
14.91% 
-2.61% 
- 14.22% 

126711 

16.09% 
-1.18% 
-16.25% 
-26.23% 

102636 
-24.45% 
-48.28% 

~~~ 

102299 
-0.33% 
-24.70% 
-48.45% 

135859 
32.37% 
0.00% 

-31.53% 

134892 

31.43% 
-0.71% 
-32.02% 

118452 

15.41% 
-12.81% 
-40.31% 

106457 
3.72% 

-21.64% 
-46.35% 
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Table 4-29. Clearwater River, Estimated Total Annual Fishing Days Under Alternative 
SOSS - CONT 

Average Visitation (1987-1993): 210400 
Baseline Visitation (1l/92-10/93): 171775 

Low Water 
Year (1941) 

System Operating trategies 
103539 

. -17.15% 
-19.92% 
20.13% 

sos 5c Total 
% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

118100 

15.07% 
-13.07% 
-40.48% 

141589 

29.72% 
10.42% 
-6.42% 
-1757% 

sos 6b Total 
% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

178242 

42.63% 
37.86% 
106.80% 

133905 

22.68% 
4.43% 

-11.49% 
-22.05% 

111428 

8.57% 
-17.98% 
-43.85% 

sos 6d Total 
% change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

178242 

42.63% 
37.86% 
106.80% 

133905 

22.68% 
4.43% 

-11.49% 
-22.05% 

111428 

857% 
-17.98% 
-43.85% 

SOS 9a Total 
% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

119213 

-4.61% 
-7.79% 
38.32% 

136247 

24.83% 
6.26% 

-9.95% 
-20.68% 

100830 

-1.76% 
-25.78% 
-49.19% 

SOS 9b Total 
% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

91491 

-26.79% 
-29.24% 

6.15% 

135271 

23.93% 
5.50% 

-1059% 
-21.25 % 

299870 

192.17% 
120.72% 
51.12% 

sos 9c Total 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

100026 

-19.96% 
-22.63% 
16.05% 

143327 

3132% 
11.78% 
-5.27% 
-1656% 

105741 

3.03% 
-22.17% 
-46.71% 

PA 198435 

93.34% 
46.06% 

Total 
% change from l a  
% change from 2c 
% change from 92-93 

-31.03% 
-3334% 

38.62% 
17.99% 

-11.92% 
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Figure 4-8. Clearwater River, Estimated Fishing Use for Alternative SOSs (Low, 
Average & High Water Years) 

The predominant recreational activity on the Clear- 
water River is fishing. In 1987, the most recent 
thorough study of recreation use of the Clearwater 
River, from the confluence of the North Fork with 
the mainstem 1.9 miles below Dworshak Dam, down- 
stream to Lower Granite Lake, reported that over 80 
percent of the annual recreation use occurred during 
the steelhead fishing season from November through 
February (Krumpe, 1987). Natural resource manag- 
ers in the area are now reporting a more even mix of 
recreation use between steelhead fishing in the winter 
months and the other summer river recreation 
activities. The model presents estimates of total 
annual fishing use on the river. It focuses on the 

winter steelhead fishing activity, but recognizes both 
winter and summer visitation. 

The baseline visitation data used in the model is 
based on an estimate of 79,352 steelhead angler days 
for the fall of 1992 through the spring of 1993, which 
runs roughly from September through April (McArt- 
hur, IDFG, personal communication). This estimate 
was combined with the SOR Recreation survey results 
(see Appendix J-1) of actual the trips reported by 
Clearwater River users during the summer of 1993 to 
obtain an estimate of annual fishing use. About 46 
percent of the trips reported in the survey occurred 
during nonsummer months which roughly coincides 
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with the steelhead season. Assuming that multiple- 
day trips comprise similar proportions in the summer 
and nonsummer seasons, the estimated total annual 
fishing use is approximately 171,775 trips. 

The model also has one important limitation. Predic- 
tions for the Clearwater River model tend to overesti- 
mate demand for those alternative SOSs which have 
instream flows that increase above the maximum 
optimum (7,000 cfs). At high flow rates, the model 
predicts a steady increase in visitation, even when the 
flow rate is above the optimum level. As shown, for 
an average water year, the model estimates that 
annual fishing use on the Clearwater River would be 
approximately 15 percent higher under SOS l a  than 
under SOS 2c. For SOS 2d, 4c, 5c, 6b, 6d, 9% 9b, 9c, 
and the PA, the model predicts substantial increases in 
fishing when compared to both SOS la  and 2c. 
SOS 5b shows a moderate increase over SOS 1A but a 
slight decrease from SOS 2c. SOS l b  is the only 
alternative that shows a substantial decrease in use 
when compared with both SOS l a  and 2c. 

However, due to limitations of the impact assess- 
ment model that is used to provide the visitation 
estimates in this report, those alternatives with high 
summer Dworshak fish flushing flows show estimates 
with unrealistic increases in annual use over alterna- 
tives la  and 2c. This model limitation is especially 
significant in alternative 2d, which shows a 82 per- 
cent increase over SOS l a  and a 55 percent increase 
over SOS 2c, but also is reflected in the estimates for 
alternatives 9a, 9b, 9c and the preferred alternative. 

Except for the increase shown under SOS 6b and 6d 
these higher levels of use are the result of the model 
limitation previously discussed. The best alternatives 
for recreation on the Clearwater River appears to be 
SOS 6b and 6d, when the model limitation is fac- 
tored in. SOS 6b and 6d would allow a 23 percent 
increase in visitation in comparison SOS la. 

4.2.13.3 Effects on Recreation 
FacilitiedActivities 

Releases from Dworshak Dam affect both the ability 
of anglers to gain shoreline and boat access to the 
river, and fish catching success. As previously 
described, the optimum flows for steelhead fishing 

occur when releases fiom Dworshak Dam are in the 
range of 3,000 to 7,000 cfs (85 to 198 cms). Flows 
below 3,000 cfs expose rocks and shoals, making 
boating difficult. Low flows also dewater fishing 
holes. Flows above 7,000 cfs begin to flood out boat 
ramps, make it difficult for drift boats to hold over 
fishing holes, and inundate shoreline access areas. 

Most of the recreation sites along the lower Clearwa- 
ter River are minimally developed. Boat ramps and 
other facilities are designed to remain usable under a 
range of normal flows. All of the on shore recreation 
facilities on the lower Clearwater River remain usable 
during the peak steelhead fishing season in all of the 
alternative SOSs. Launch ramps will be impacted in 
many years and months during the lower and higher 
daily releases from Dworshak Dam. 

4.2.13.4 Effects on Fish Habitat and Fishing 
Success 

None of the alternative SOSs are expected to have a 
significant effect on winter steelhead populations in 
the Clearwater River. The varying flow regimes 
under the alternatives will affect fish catching suc- 
cess by impacting the ability of anglers to gain access 
to the fish and to accustomed fishing holes. 
Changes in flow may also affect whether or not fish 
are biting. These impacts are at least partially 
reflected in the impact assessment model results. 

4.2.13.5 Effects on Wildlife HabitatMunting & 
Wildlife Viewing Success 

None of the alternatives under consideration are 
expected to have any significant effects on wildlife 
viewing or hunting opportunities along the Clearwater 
River. 

4.2.13.6 Effects on Recreational Safety and 
Physical Characteristics 

All SOS alternatives provide minor to major changes 
from current (SOS la) lower Clearwater River flows. 
Major changes in recreation safety and physical 
characteristics will occur over the course of normal 
operations of Dworshak Dam. Initially users will 
need to become familiar with any changes in the 
current river flows. Significantly higher flows from 
the main fork of the Clearwater River, which is not 
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influenced by Dworshak Dam and/or flood releases 
from Dworshak will still occur at times. During 
these events, the inherent safety hazards of a free 
flowing river will increase in the lower Clearwater 
River. 

4.2.13.7 Effects on Water Quality Parameters 
Influencing Recreation 

The overall effects of these alternatives on water 
quality parameters affecting recreation are neutral. 

4.2.13.8 Effects on Aesthetics 

None of the alternative SOSs under consideration is 
expected to have a significant impact on visual 
quality or other aesthetic parameters along the lower 
Clearwater River. 

4.2.1 3.9 Mitigation Opportunities 

Little in the way of mitigation will be possible in these 
alternatives. Some launch ramps can be extended to 
provide availability during lower flow periods. Coor- 
dination of timing and ramping of Dworshak releases 
may provide additional mitigation opportunities. 
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4.2.14 LOWER GRANITE LOCK AND DAM - 
LOWER GRANITE LAKE 

4.2.14.1 . DescriptionMydrologic 
Characteristics 

Variation between SOSs at Lower Granite is re- 
flected in the timing of drawdown and refill. 
Bble 4-30 shows the average monthly pool eleva- 
tions (as measured at the forebay of Lower Granite 
Dam) under the 13 alternative SOSs. 

Under SOS la, lb, 2c, 2d, 4% 9b and the Preferred 
Alternative (PA), Lower Granite Lake would remain 
within the five foot normal operational range of the 
dam (between full pool at elevation 738 feet and 
minimum normal operating pool of 733 feet) year- 

round with no significant impacts on recreational use 
of the lake. 

In comparison, all of the remaining alternatives, 
including SOS 5b, 5c, 6b, 6d, and 9a, feature deep 
drawdowns during the entire peak summer recre- 
ation season. Under these alternatives, May through 
August elevations for Lower Granite Lake will range 
from 33 feet to more than 110 feet below full every 
year. Consequently, these alternatives would have 
severe impacts on recreational use of the reservoir. 
The most severe impacts would occur under SOS 5c, 
under which the reservoir would be drawn down over 
110 feet year-round. 

SOS 9c would draw Lower Granite Lake down 
approximately 40 feet during April and May, but the 
lake would be refilled by the end of June and would 
remain there. 

Table 4-30. Lower Granite Lock and DamLower Granite Lake - Average Monthly Pool 
Elevations for Alternative SOSs 

sos 
l a  
l b  
2c 
2d 
4c 
5b 

5c 
6b 

6d 
9a 
9b 
9c 
PA 

Jan 
735.3 

735.3 

735.3 

735.3 

735.3 

735.3 
.:qy& 

735.3 

735.3 

732.9 

735.3 

735.3 

735.3 

T:<,<<<$<.<<<$ ~.. n., .. 
P W  ,,..,.. yl Z,&fi.* 

Month 
Jun Jul SeP -- Mar Apr May 

735.3 735.3 725.1 7353 735.3 7353 

735.3 735.3 735.3 735.3 735.3 7353 

735.3 733.5 733.5 7335 735.3 735.3 

735.3 733.5 733.5 733.5 735.3 7353 

735.3 733.5 733.5 733.5 735.3 7353 

--- 
735.3 

7353 

733.5 

733.5 

733.5 

735.3 I 733.5 I 733.5 I 733.5 I 733.5 I 735.3 
735.3 I I 735.3 I 735.3 I 735.3 735.3 

735.3 

735.3 I 733.5 I 733.5 I 733.5 I 733.5 I 735.3 I 735.3 
,)yp>; 

= Outside of normal operating pool; significant recreational impacts 

Oct 
735.3 

735.3 

735.3 

735.3 

735.3 

735.3 
*...e .... < .......... Q #@#% 
:::~~:::: ..~...: .:.:.:.:. 
735.3 

735.3 

732.9 

735.3 

735.3 

735.3 

Nov 
735.3 

735.3 

735.3 

735.3 

735.3 

735.3 
..... ..... :.:.:.gzs 
735.3 

735.3 

732.9 

735.3 

735.3 

735.3 

- 

...... 

..... ......................... .............. .....,..... .... ...... .............. 

Dec 
735.3 

735.3 

735.3 

735.3 

735.3 

735.3 .*.:*.*.: ..... 00 

....... : .  .:.I::: .............. 
735.3 

735.3 

732.9 

735.3 

735.3 

735.3 

1995 

. .  . .  
I -  , , 

- - -  . - .~ . I . - .  * - .  , ,  , .  
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Low 
Water 
1941 

232382 

258435 

254085 

254085 

239470 

132669 

100667 

191853 

191853 

173531 

236561 

227462 

255700 

- 

- 

4.2.14.2 Quantitative Results of the Impact 
Assessment Models 

sos 

la  
lb 
242 

26 

4c 

5b 

5c 

6b 

6d 

9a 
9b 
9c 

PA 

Tmble 4-31 and Figure 4-9 present the results of the 
SOR recreation impact assessment model for Lower 
Granite Lake. The model provides a quantitative 
estimate of recreation use in recreation days for key 
water related recreation activities during low, average 
and high water years under each of the alternative 
SOSs. nb le  4-32 compares the estimated total 
recreation use for each SOS against the base case 
(SOS la), the no action alternative (SOS 2c) and the 
baseline visitation (October 1992 through September 
1993) for Lower Granite Lake. Results are shown for 
the 50-year average, as well as for an extreme low- 
water year (1941) and extreme high water year (1976). 

Low 
M e r  
1941 

297469 

330813 

325249 

325249 

306540 

169827 

128861 

245587 

245587 

222133 

302817 

291170 

327316 

Based on the model results, SOS l b  would be the best 
alternative for recreation at Lower Granite Lake 
under average, low or high water conditions. It shows 
a slight increase in visitation (2 percent) over both the 

swimming 

50 
Year 
Avg. 

255690 

260826 

257053 

257053 

255055 

132846 

100844 

193254 

193254 

181707 

250192 

229655 

258717 

Base Case, SOS la, as well as the average annual 
visitation over the actual 1987 through 1993 visitation 
(1 percent). For the alternatives under consideration, 
the recreation impact analysis for Lower Granite Lake 
is simple. For those SOS under which the pool eleva- 
tion would remain within their normal operating 
range, there would be little or no recreational impact. 
For those alternatives under which deep drawdowns 
would be implemented, recreational impacts would be 
moderate to severe. 

High 
mter 
976 

265088 

265088 

260532 

260532 

258384 

133128 

101126 

195561 

195561 

196259 

259295 

231710 

261335 

SOS 2c, 2d, 4c, 9b and the PA all result in an esti- 
mated slight gain or loss in visitation when compared 
with SOS l a  (plus or minus 3.2 percent). The slight 
differences between these alternatives is attributable 
to the relatively stable lake elevations under them all. 

High 
Water 
1976 

195811 

19581 

192450 

192450 

190863 

98339 

74700 

144457 

144457 

144973 

191536 

171159 

193043 

- 

- 

SOS 9c would result in a moderate loss (approxi- 
mately 10 percent) in recreation visitation when 
compared to SOS la. This decline is attributable to 
deep drawdowns in April and May. 

agh 
Water 
1976 

80247 

80247 

78867 

78867 

78217 

40300 

30613 

59200 

59200 

59411 

78493 

70142 

79110 

Table 4-31. Lower Granite Lake, Estimated Annual Recreation Days by Activity Under 
Alternative SOSs 

Low 50 High 
water Year Water 
1941 Avg. 1976 

731271 804612 834187 

813241 820774 834187 

799563 808903 819849 

799563 808903 819849 

753572 802614 813092 

417487 418044 418932 

316781 317339 318227 

603729 608137 615398 

603729 608137 615398 

546072 571802 617595 

744419 787312 815958 

715786 722685 729151 

804646 814138 822376 

Boating 

50 
Year 
Avg. 

327303 

333877 

329048 

329048 

326490 

170053 

129088 

247380 

247380 

232599 

320265 

293976 

331178 - 

- 
High 
Water 
1976 

339333 

339333 

333501 

333501 

330752 

170415 

129449 

250333 

250333 

251227 

331918 

296606 

334529 - 

Low 
Water 
1941 

171657 

19089! 

187688 

187688 

176892 

98Ooo 

74361 

141718 

141718 

128184 

174743 

168022 

188881 - 

50 
Year 
Avg. 

188873 

192667 

189880 

189880 

188404 

98131 

74492 

142753 

142753 

134224 

184812 

169642 

191109 

campig I Picnicking 

Low 
Water 
1941 

70346 

78232 

76916 

76916 

72492 

40161 

30474 

58077 

58077 

52531 

71611 

68857 

77405 

- 
50 Year 

Avg. 

77402 

78956 

77814 

77814 

n m  
40215 

30527 

58501 

58501 

55006 

75737 

69520 

78318 

4-1 04 FINAL EIS 1995 



Recreation Appendix 4 

Average Visitation (1987-1993): 1529800 Low Water 50 - Year High Water 
Baseline Visitation (11/92-10/93): 1670600 Year (1941) Average Year (1976) 

> 

E 
al 
CI 

8 

1671616 

11.21% 
1.71% 
1.07% 

PRE ALT 

9c 

1687100 1714670 

2.01% 0.00% 
1.47% 1.75% 
0.82% 1.44% 
0.99% 

9b 

9a 

6d 

5c 

5b 

4c 

2d 

2c 

l b  

l a  

0 500000 1000000 

Annual Recreation Days 

l5&000 2a 

0 High WaterYear(l976) Low WaterYear(lg41) 

Average Water Year (50 YearPeriod-of-Record I 
Figure 4-9. Lower Granite Lake, Estimated Visitation for Alternative SOSs (Low, 

Average & High Water Years) 

Table 4-32. Lower Granite Lake, Estimated Total Annual Recreation Days Under 
Alternative SOSs 

SOS la 

SOS lb 

System Operating Strategies 
Total 

% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

I 1503126 I 1653879 I 1714670 

-854% I -9.12% I -053% 
-1.17% 
-1.00% 

1.75% 
1.44% 

Total 

% change from la 
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 
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Average Visitation (1987-1993): 1529800 
Baseline Visitation (11/92- 10/93): 1670600 

Low Water 
Year (1941) 

50 - Year 
Average 

High Water 
Year (1976) 

Total 
% change from l a  
% change from Preferred Alternative 
% change from 92-93 

1643500 
934% 

-0.63% 

1662699 
0.53% 

-0.64% 
-0.47% 
1662699 
0.53% 
0.00% 

-0.64% 
-0.47% 

1685198 
- 1.72% 
-0.31% 

1685198 
-1.72% 
0.00% 

-0.31% 

4 Recreation Appendix 

Table 4-32. Lower Granite Lake, Estimated Total Annual Recreation Days Under 
Alternative SOSs - CONT 

sos 2c 

SOS 2d Total 
% change from la 
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

1643500 
9.34% 
0.00% 

-0.63% 

sos 442 Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

1548965 
3.05% 

-5.75% 
-6.35% 

1649772 
-0.25% 
-0.78% 
- 1.42% 
-1.25% 

1671309 
-2.53% 
-0.82% 
-1.13% 

861114 
-49.78% 
-48.90% 
-49.06% 

SOS 5b Total 
% change from la 
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

858143 
-42.91% 
-47.79% 
-48.12% 

859290 
-48.04% 
-48.32% 
-48.65% 
-48.56% 

sos 5c Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

652290 
-60.56% 
-60.77% 
-61.02% 
-60.95% 

654115 
-61.85% 
-61.18% 
-6130% 

651144 
-56.68% 
-60.38% 
-60.63% 

1240964 
- 17.44% 
-24.49% 
-24.97% 

sos 6b 1250024 
-24.42% 
-24.82% 
-25.30% 
-25.18% 

1264949 
-26.23% 
-24.94% 
-25.17% 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

sos 6d Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

1240964 
- 17.44% 
- 24.49 % 
-24.97% 

1250024 
-24.42% 
-24.82% 
-25.30% 
-25.18% 

1264949 
-26.23% 
-24.94% 
-25.17% 

1122451 
-25.33% 
-31.70% 
-32.14% 

1175338 
-28.93% 
-29.31% 
-29.77% 
-29.65% 

1269465 
-25.96% 
-24.67% 
-24.90% 

SOS 9a Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

Total SOS 9b 1530151 
1.80% 

-6.90% 
-7.48% 

1618319 
-2.15% 
-2.67% 
-3.30% 
-3.13% 

1677201 
-2.19% 
-0.47% 
-0.78% 
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Average Visitation (1987-1993): 1529800 
Baseline Visitation (11/92-10/93): 1670600 

Table 4-32. Lower Granite Lake, Estimated Total Annual Recreation Days Under 
Alternative SOSs - CONT 

Low Water 
Year (1941) 

sos 9c Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

1471296 
-2.12% 
-10.48% 
- 11.04% 

PA Total 1653949 
% change from la 10.03% 
% change from 2c 0.64% 

0.00% 
% change from 92-93 
% change from Preferred Alternative 

50 - Year 
Average 

1485478 
-10.18% 
-10.66% 
-11.23% 
-11.08% 

1673460 
1.18% 
0.65% 
0.00% 
0.17% 

High Water 
Year (1976) 

1498768 
-12.59% 
-11.06% 
-11.34% 

1690393 
-1.42% 
031% 
0.00% 

The remaining alternatives, including SOS 5 4  5c, 6b, 
6d, and 9a would all have severe effects on recre- 
ational use of Lower Granite Lake due to extreme 
drawdown during the summer recreation season. 
The severity of the loss in visitation is dependent 
primarily on the length of the period in which the 
reservoir is drawn down, rather than on the depth of 
drawdown. The most severe impacts would occur 
under SOS 5c, with an estimated 61 percent loss of 
visitation compared to SOS la. Under this alterna- 
tive, the lake would be drawn down year round. 
Under SOS 5b, the drawdown would occur over a 
seven month period, visitation losses estimated at 
about 48 percent, Under SOS 6b, 6d and 9a, the 
lake would be drawn down for a five month period 
with corresponding estimated losses in visitation 
ranging from about 25 to 30 percent. Each of these 
alternatives feature drawdown for almost the entire 
summer recreation season, May through August. 

4.2.14.3 Effects on Recreation 
Facilities/Activities 

Existing recreation facilities at Lower Granite Lake 
were designed to remain usable under normal operat- 
ing conditions, which involved daily and weekly fluc- 
tuations of one to three feet in the upper five feet of 
the pool. The facilities remain usable down to five 
feet of drawdown. Swimming beaches and launch 
ramps will be slightly impacted at the lowest average 
lake elevations (five feet below full). Past that point, 

most of the facilities on the lake become rapidly 
unusable. 

Under SOS la, lb, 2% 2d, 4c, 9b as well as the pre- 
ferred alternative, most recreation facilities remain 
fully usable during the entire peak recreation season 
except for the May drawdowns under alternative l a  
for 13 out of 50 years described in section 4.2.14.1. 
The recreation impact assessment model show a slight 
decline in visitation for all these alternative. This 
impact is attributable to the fact that some facilities, 
particularly swimming beaches, will become marginally 
less usable at lower lake elevations. 

Under SOS 5b, 5c, 6b, 6d, 9a, and 9c, impacts to 
recreation facilities will be severe. Under all these 
alternatives except 9c, lake elevations would range 
from 33 to 115 feet down in May through August. 
virtually none of the recreation facilities, including 
boat ramps, boat docks, marinas, moorage's or 
swimming beaches are usable at that level of draw- 
down. Alternative 9c provides a May elevation 
43 feet below full, that elevation would rise to 
2.7 feet from full for June, July and August. 

During deep drawdowns (anything greater than 
5 feet), boat access to the lake would be virtually 
eliminated for anything other than small hand cany 
craft. The lake could be accessed by boats entering 
either the Clearwater or Snake Rivers and then 
traveling downstream. However, no boat ramps or 
other facilities on the lake proper would be usable. 
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4.2.14.4 Effects on Fish Habitat and Fishing 
Success 

Sports fish species at Lower Granite Lake include 
anadromous species (salmon and steelhead) and 
resident species (smallmouth bass, walleye, stur- 
geon). No significant change in anadromous fish 
populations is expected under any of the alterna- 
tives. Under SOS la, daily and weekly fluctuations 
in lake elevations result in a loss of spawning habi- 
tat, reduction in food production from dewatering of 
shoreline benthos, and stranding of fry in the in- 
shore habitat with negative impacts on smallmouth 
bass. Since elevations are held somewhat more 
constant under SOS lb, 2A, 2c, 2d, 4c, 9b, and the 
PA, these alternatives would all provide better 
habitat for that species and some improvement in 
fishing success may be expected. 

Overall, SOS 5b, 6b, 6d, 9a and 9c are not very good 
for resident fish species because of extreme seasonal 
fluctuations in reservoir. Some decline in resident 
fish populations, particularly smallmouth bass, could 
be expected. The impact of this decline is not 
incorporated into the impact assessment model for 
Lower Granite Lake due to a lack of data connect- 
ing pool elevations to fish populations to fish catch- 
ing success per unit of effort. However, the models 
do reflect impacts to fishing access under these 
alternatives which are consistent with potential 
impacts to fish populations. 

Alternative 5c provides a stable lake elevation, 
115 feet below the current full lake elevation. This 
SOS would eventually lead to optimal habitat condi- 
tions for resident and anadromous species, but stabi- 
lization of the existing in water sediment deposits 
would be disruptive in the beginning. 

4.2.14.5 Effects on Wildlife HabitatMunting & 
Wildlife Viewing Success 

In comparison with SOS la, the stable pool elevations 
under alternatives lb, 2c, 2d, 4c, 5c, 9b and the 
preferred alternative may be expected to provide an 
increase in development of riparian habitat along the 
shoreline with a small increase in opportunities for 

viewing a variety of wildlife species. Hunting for . 
waterfowl is not a major activity along Lower Granite 
Lake and no significant change would be expected. 

Alternatives 5b, 6b, 6d, 9a and 9c would exert the 
greatest impact on Lower Granite Lake, eliminating 
or at least significantly reducing utilization of the 
reservoir and adjacent habitat for nearly all species 
with any aquatic or riparian habitat dependency, 
including a local reproducing population of mallard, 
great blue heron, spotted sandpiper, beaver, river 
otter, and Canada goose. Substantial loss of wildlife 
viewing opportunity would be expected. 

4.2.14.6 Effects on Recreational Safety and 
Physical Characteristics 

Under SOS la, lb, 2c, 2d, 4c, 9b and the preferred 
alternative, there would be little change from current 
Lower Granite Lake elevations. No significant 
effects on recreation safety and physical characteris- 
tics are expected. 

During periods of severe drawdown under SOS 5b, 
6b, 6d, 9a and 9c, the lake would provide a com- 
pletely different recreation experience than currently 
exists. The lake will be drawn down further into its 
natural canyon. At extreme drawdowns, the Snake 
and Clearwater River sections at the upper ends of 
the lake will be returned to free-flowing river 
conditions. This may provide opportunities for 
rafting and other whitewater activities that do not 
presently exist, but access into and out of the canyon 
will be difficult since the existing boat ramps will be 
unusable. 

Extensive mudflats within the former pool will be 
exposed. The disturbance of former in-water 
sediment deposits from past operations will create 
new and shifting shoaling as the deposits adjust to 
the changed operation. 

Under SOS 5c, Lower Granite Lake would be stable, 
115 feet below the current full lake. This will result 
in significant public safety problems as sediment 
deposits and the dewatered shoreline adjusts to the 
changed operation. 
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4.2.14.7 Effects on Water Quality Parameters 

Under SOS la, lb, 2c, 2d, 4c, 9b and the preferred 
alternative, stable or relatively stable pool elevations 
will not increase sedimentation and turbidity from 
current operations. 

Alternative 5c will result in significant initial water 
quality degradation due to the drawdown to a stable 
elevation of 115 feet below current lake levels. 

In comparison, SOS 5b, 6b, 6d, 9a and 9c will create 
negative impacts on water quality due to an increase 
in sedimentation and turbidity as a result of the 
lower lake elevations and exposure of former in-wa- 
ter sediment deposits. The negative impacts on 
recreational water quality will be especially severe 
under alternative 5a which results in a water level 
over 100 feet below full for several spring through 
summer months. 

4.2.14.8 Effects on  Aesthetics 

Under SOS la, lb, 2c, 2d, 4c, 9b and the preferred 
alternative, there will be no significant effect on 
visual quality or other aesthetic parameters. 

SOS 5b, 6b, 6d, 9a and 9c would result in significant 
negative impacts to the existing aesthetics of Lower 
Granite Lake. Under all of these alternatives, large 
drawdown zones within the Snake River Canyon will 
be exposed for varying periods of time during the 
year, In its natural state, the canyon and unim- 
pounded river were quite scenic. However, the 
inundation by Lower Granite Lake has left sediment 
deposits and eliminated vegetation. Under these 
alternatives, mudflats and steep canyon walls will be 
exposed for varying periods of time. Seasonal 
fluctuation of the lake elevation back to full pool 
would prevent the aesthetic from being softened 
through revegetation over time. 

SOS 5c would result in a permanent year-round 
drawdown of Lower Granite Lake 115 feet below 
full pool. The short term impacts on aesthetic 
quality would be similar to those described above for 
the other drawdown alternatives. The long-term 
aesthetic impacts of SOS 5c are harder to deter- 
mine. It is expected that the Snake River Canyon 

Influencing Recreation 
would eventually be restored to historic natural 
scenic qualities as sediment is washed back into the 
river and natural vegetation is restored. It is un- 
known how long it will take this process to occur. 

4.2.1 4.9 Mitigation Opportunities 

Under SOS la, lb, 2c, 2d, 4c, 9b and the preferred 
alternative, little in the way of mitigation will be 
necessary. Some swim beaches and launch ramps 
may need to be extended or dredged to provide a 
full range of availability to visitors down to minimum 
operating pool. The May elevations under alterna- 
tive l a  will effectively eliminate recreation use in 13 
out of 50 years. 

Extensive mitigation would be necessary under alter- 
natives SOS 5b, 5c, 6b, 6d, 9a and 9c. Swim beaches 
and launch ramps will need to be extended to provide 
a full range of availability to visitors. Under alterna- 
tives 5b, 6b, 6d, 9a and 9c the facilities will need to 
transition through the entire range of the lake opera- 
tion, which is over 100 vertical feet. With alternative 
5c, most of the recreation facilities would need to be 
relocated to the lower operating level. 

For more severe drawdown ranges, the degree of 
difficulty and costs for structural modification of 
facilities increases dramatically. In a study undertak- 
en as part of the 1992 Options EIS, the Corps Walla 
Walla District estimated that the cost of modifying 
recreation facilities at Lower Granite Lake and Lake 
Sacajawea under the drawdown alternative consid- 
ered was in the neighborhood of $15 million. 

The severity of impacts to recreation facilities and 
activities at Lower Granite Lake may be so severe 
that it is infeasible to modify recreational facilities 
onsite to mitigate for impacts. It may be physically 
impossible to modify facilities to accommodate the 
range of fluctuations considered. However, a point 
can also be reached where drawdown diminishes 
aesthetics and other parameters of recreational 
suitability to a point where modification of facilities 
at that project is not a reasonable mitigation option. 
When drawdowns result in impacts that severe, the 
only feasible mitigation options may include reloca- 
tion or replacement of facilities in-kind elsewhere 
in the region. 
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4.2.15 ICE HARBOR LOCK AND DAMRAKE 
SACAJAWEA, LOWER MONUMENTAL 
LOCK AND DANLAKE WEST, AND 
LITTLE GOOSE LOCK AND DAMRAKE 
BRYAN 

4.2.15.1 Descriptionhlydrologic 
Characteristics 

Recreational impact assessments for these three 
run-of-river projects have been combined because 
the three projects are very similar in terms of physi- 
cal and operational characteristics and in terms of 
the level of recreational development and use. Also, 
the alternative SOSs under consideration as well as 
the preferred alternative will have very similar 
impacts at each. 

Variation between SOSs at these three lower Snake 
River reservoirs is reflected in the timing of draw- 
down and refill. nb le  4-33 shows the average 
monthly pool elevations (as measured at the fore- 
bays of Little Goose, Lower Monumental and Ice 
Harbor Dams) under the 13 alternative SOSs. 

Under SOS la, lb, 2% 2d, 4c, 9b and the Preferred 
Alternative (PA), The three reservoirs would all 
remain within their three to five foot normal opera- 
tional ranges year-round with no significant impacts 

on recreational use of the lake. Under SOS la, lb, 
and 2, all three lakes would be operated in the upper 
two feet of pool elevation with daily and weekly fluc- 
tuations in that range. Under SOS 2d, 4c, 6d, 9b and 
the PA, lakes Bryan, West and Sacajawea would be 
stable within the upper seven and a half feet of the 
normal operational range of the dams for the entire 
peak summer recreation season of May, June, July and 
August. The minor variations in pool elevation under 
these alternatives would result in insignificant impacts 
to the recreational use of the lakes. 

Similarly to Lower Granite Lake, all of the remaining 
alternatives, including SOS Sb, Sc, 6b, 6d, and 9a, 
feature deep drawdowns during the entire peak 
summer recreation season at all three lakes. Under 
these alternatives, May through August elevations for 
Lower Granite Lake will range from around 25 feet 
to more than 100 feet below full every year. Conse- 
quently, these alternatives would have severe impacts 
on recreational use of the reservoir. The most severe 
impacts would occur under SOS 5c, under which the 
reservoirs would be drawn down year-round. 

SOS 9c would draw the lakes down approximately 30 
to 40 feet for three to four months during March to 
June, but the lake would be refilled by the end of 
June and would remain there through the balance 
of summer. 

Table 4-33. Little Goose, Lower Monumental and Ice Harbor Projects, Average Monthly 
Pool Elevations (ft. NGVD) under Alternative SOSs 
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Table 4-33. Little Goose, Lower Monumental and Ice Harbor Projects, Average Monthly 
Pool Elevations (ft. NGVD) under Alternative SOSs - CONT 

sos Month 
Jan I Feb 1 Mar I Apr I May I Jun I Jul I h a  I Sep I Oct I Nov I Dec 

5b 
5c 
6b 
9a 

= Pool elevations outside of the normal operating range of the lakes; substantial recreation impacts 

4.2.15.2 Quantitative Results of the Impact 

During initial phases of development of the SOR 
recreation impact assessment models, a decision was 
made to conduct recreation surveys and construct an 
impact assessment for Lower Granite Lake only on 
the lower Snake River and extrapolate the results to 
the other three projects. This decisions was based 
on the fact Lower Granite Lake receives approxi- 
mately 64 percent of the total visitation to the four 
projects combined. In addition, the four projects 
are very similar in terms of size, physical character- 
istics and type and extent of existing recreational 
facilities and activities. Most of the alternative SOSs 
will have similar impacts at the four projects because 
the drawdown ranges under consideration are simi- 
lar at all four projects. 

Assessment Models 
The expectation of similar impacts allows the average 
monthly demand results from the Lower Granite 
models to be imputed for the other three lower Snake 
projects. Essentially, the Lower Granite results have 
been calibrated to the baseline 1993 visitation levels 
at each of the other three projects. This extrapola- 
tion requires the assumption that recreators at the 
other three projects have preferences over water 
levels that are comparable to recreator preferences at 
Lower Granite. Additional adjustments had to be 
made in three of the alternatives where Lower Gran- 
ite Lake would be operated differently than the other 
three projects, SOS lb, 5c and 6a. These adjust- 
ments are described in detail in Appendix J-1, 
Chapter 6. The four run-of-river projects on the 
lower Snake River, these three plus Lower Granite. 

1995 
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nble  4-34 presents the results of the SOR recre- 
ation impact assessment models for lakes West, 
Bryan, and Sacajawea. The results provide quantita- 
tive estimates of recreation use in recreation days 
for key water related recreation activities during low, 
average and high water years under each of the 
alternative SOSs. Ztbles 4-35,4-36, and 4-37 
compare the estimated total recreation use for each 
SOS against the base case (SOS la), the no action 
alternative (SOS 2c) and the historic 5 year visita- 
tion (1987 to 1991) for the three lakes, respectively. 
Figures 4-10, 4-11, and 4-12 graphically display 
these same results. 

SOS l a  and l b  would be the best alternatives for 
recreation at all three lakes. At lakes West, Bryan 
and Sacajawea, these alternatives show a slight in- 
crease in visitation over SOS 2c (ranging between 2.2 
and 1.7 percent), while SOS 2c, 2d,4c, 6d, 9b and the 
preferred alternative result in a small estimated 
decrease in visitation (less than six percent) in com- 
parison with the No Action alternative, SOS la. 

The remaining alternatives would all have severe 
effects on recreational use of all three lakes due to 
extreme drawdown during the summer recreation 
season. The severity of the loss in visitation is depen- 
dent primarily on the length of the period in which 
the lakes are drawn down, rather than on the depth of 
drawdown. The most severe impacts would occur 
under SOS 5b and 512, with an estimated loss of 60 to 
75 percent of visitation compared to SOS la. SOS 6b, 
5a and 6a would have lesser, but still severe impacts 
on estimated recreational use at all three lakes. 

4.2.15.3 Effects on Recreation Facilities/ 
Activities 

Under SOS la, lb, and the PA, all recreation facili- 
ties at lakes West, Bryan and Sacajawea would 
remain fully usable throughout the entire year. 

The slight decline in visitation at Lakes West and the 
moderate decline in visitation at Lake Bryan shown 
by the impact assessment models for SOS 2c, 2d, 4c, 
6d and 9b in comparison with SOS la, reflects the 
fact that swimming beaches and launch ramps will be 
impacted at the lowest average lake elevations (three 
to seven and a half feet below full) maintained during 
the summer recreation season at the lakes. 

Under SOS 5b, 5% 6b, 9a and 9c impacts to recre- 
ation facilities will be severe. Under these alterna- 
tives, pool elevations would range from 30 to 116 feet 
down in May at all three lakes. Viually none of the 
recreation facilities, including boat ramps, boat docks, 
marinas, moorages or swimming beaches are usable at 
.that level of drawdown at either lake. Only alterna- 
tive 9c provides relief fiom these severe drawdowns in 
June, July and August with lake elevations within 2 
feet of full at all lakes for the last three months of the 
peak recreation season. 

4.2.15.4 Effects on Fish Habitat and Fishing 
Success 

Sports fish species at lakes West, Bryan and Sacaja- 
wea include anadromous species (salmon and steel- 
head) and resident species (smallmouth bass, wall- 
eye, sturgeon). No change in anadromous fish 
populations is expected under any of the alterna- 
tives. Under most of these SOS alternative, daily 
and weekly fluctuations in lake elevations result in a 
loss of spawning habitat, reduction in food produc- 
tion fiom dewatering of shoreline benthos, and 
stranding of fry in-shore habitat with negative 
impacts on smallmouth bass.. Since the lakes are 
held somewhat more constant under SOS l a  and lb 
these alternatives would all provide better habitat 
for that species and some improvement in fishing 
success may be expected. Alternative 5c provides a 
stable lake elevation at all three lakes at an elevation 
between 90 and 120 feet below the current full lake. 

Overall, SOS 5c, 5b, 6b, 9a and 9c are not very good 
for resident fish species because of extreme seasonal 
fluctuations in the reservoirs. Some decline in 
resident fish populations, particularly smallmouth 
bass, is expected. Consequently, fish catching 
success would also be expected to decline. . The 
impact of this decline is not directly incorporated 
into the recreation impact assessment models for the 
three lakes due to a lack of data connecting pool 
elevations to fish populations to fish catching success 
per unit of effort. However, the models do reflect 
impacts to fishing access under these alternatives 
which are consistent with potential impacts to fish 
populations. 
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Fishing 

Low 50 High 
Water Year Water 
1941 Avg. 1976 

~ 

Camping Picnicking Swimming 

Low High Low 50 High Low 50 High 
Water 50year Water water year water Water Year Water 
1941 Avg. 1976 1941 Avg. 1976 1941 Avg. 1976 

27991 
27991 
27373 
27373 
27145 
10387 
7984 
18710 
27373 
18808 
27222 
23036 
27500 

22961 
22961 
22462 
22462 
20935 
8781 
6736 
15443 
22462 
13554 
20520 
19047 
22673 

23256 
23262 
22838 
22838 
22763 
8804 
6759 
15618 
22838 
14431 
22142 
19315 
23052 

23828 
23828 
23302 
23302 
23107 
8842 
6797 
15927 
23302 
16011 
23173 
19610 
23410 

32299 
32299 
31636 
31636 
29499 
13405 
10250 
22292 
31636 
19653 
29046 
27485 
31903 

32664 
32674 
32102 
32102 
31886 
13433 
10277 
22512 
32102 
20847 
31127 
27826 
32374 

68801 
68801 
67130 
67130 
66477 
21171 
16432 
43739 
67130 
43976 
66612 
58253 
67421 

88930 89940 91610 
88930 89984 91610 
86790 88070 89385 
86790 88070 89385 
79175 86751 88515 
28007 28085 28189 
21697 21776 21880 
56752 57372 58240 
86790 88070 89385 
47749 51601 58554 
78528 84667 88695 
75900 76927 77565 
87516 88837 89773 

35239 
35239 
34391 
34391 
31374 
11098 
8598 
22489 
34391 
18921 
31117 
30076 
34679 

35640 
35657 
34899 
34899 
34376 
11129 
8629 
22734 
34899 
20447 
33550 
30483 
35203 
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Table 4-34. Lower Snake River Projects, 'Estimated Annual Recreation Days by Activity 
Under Alternative SOSs 

- 
26973 
26973 
26387 
26387 
24593 
10316 
7913 
18141 
26387 
15923 
24106 
22375 
26635 

- 
27319 
27327 
26829 
26829 
26741 
10342 
7940 
18347 
26829 
16953 
26011 
22690 
27080 

106732 
106732 
104412 
104412 
97314 
40820 
31313 
71783 
104412 
63006 
95388 
88539 
105396 - 

42369 
42369 
41448 
41448 
38631 
16204 
12430 
28496 
41448 
25011 
37866 
35147 
41838 - 
- 
13069 
13069 
12801 
12801 
11936 
5424 
4147 
9020 
12801 
7952 
11753 
11121 
12909 

la 42683 43231 44295 
lb 42683 43242 44295 
2c 41755 42455 43316 
2d 41755 42455 43316 
4c 38917 42315 42955 
5b 16324 16366 16436 
5c 12522 12564 12635 
6b 28707 29033 29607 
6d 41755 42455 43316 
9a 25197 26827 29763 
9b 38146 41161 43077 
9c 35408 35906 36453 
PA 42149 42853 43517 

108102 110762 
108131 110762 
106162 108315 
106162 108315 
105812 107411 
40923 41100 
31417 31594 
72600 74034 
106162 108315 
67083 74424 
102926 107717 
89785 91153 
107157 108818 

42913 43969 
42924 43969 
42142 42998 
42142 42998 
42004 42639 
16245 16315 
12471 12542 
28820 29389 
42142 42998 
26630 29544 
40858 42760 
35641 36185 
42538 43197 

Lower Monumental Lock and D a m b k e  West - 
la 
lb 
2€ 
2d 
4c 
5b 
5c 
6b 
6d 
9a 
9b 
9c 
PA - 

- 
23729 
23729 
23242 
23242 
21672 
9848 
7530 
16377 
23242 
14438 
21339 
20193 
23439 

- 
23998 
24005 
23584 
23584 
23426 
9869 
7551 
16539 
23584 
15316 
22868 
20443 
23784 

- 
13217 
13221 
12989 
12989 
12902 
5435 
4159 
9109 
12989 
8435 
12595 
11259 
13099 

- 
13490 
13490 
13209 
13209 
13100 
5453 
4176 
9255 
13209 
9299 
13138 
11390 
13265 

- 
37019 
37019 
36260 
36260 
33810 
15364 
11748 
25550 
36260 
22525 
33291 
31502 
36566 - 
iawea 
256291 
256291 
250124 
250124 
u8177 
80714 
62530 
163557 
250124 
137611 
226313 
218740 
252217 - 

24494 
24494 
23983 
23983 
23785 
9901 
7583 
16803 
23983 
16885 
23854 
20680 
24086 

32326 
32326 
31663 
31663 
29524 
13416 
10258 
22311 
31663 
19670 
29071 
27509 
31931 

32692 
32702 
32129 
32129 
31913 
13444 
10286 
22531 
32129 
20865 
31154 
27850 
32402 

33368 
33368 
32672 
32672 
32403 
13488 
10330 
22891 
32672 
23002 
32497 
28173 
32812 - 

38213 
38213 
37416 
37416 
37108 
15447 
11830 
26215 
37416 
26342 
37215 
32263 
37576 - 

33340 
33340 
32644 
32644 
32375 
13477 
10321 
22872 
32644 
22982 
32469 
28149 
32784 

37438 
37450 
36794 
36794 
36546 
15396 
11780 
25802 
36794 
23894 
35677 
31893 
37106 

Ice Harbor Lock and DamLake Sac - 
66789 
66789 
65181 
65181 
59462 
21034 
16295 
42622 
65181 
35861 
58976 
57003 
65727 - 

- 
73382 
73418 
71856 
71856 
70780 
22915 
17767 
46810 
71856 
42101 
69079 
62765 
72482 

- 
74744 
74744 
72929 
72929 
72219 
23000 
17852 
47517 
72929 
47774 
72366 
63285 
73245 

- 
67547 
67580 
66143 
66143 
65152 
21093 
16354 
43088 
66143 
38753 
63587 
57774 
66719 

- 
259202 
259329 
253813 
253813 
250013 
80941 
62757 
165342 
253813 
148710 
244004 
221700 
256024 

- 
72558 
72558 
70812 
70812 
64598 
2285 1 
17703 
46304 
70812 
38959 
64071 
61927 
71404 

la 
lb 
2€ 
2d 
4c 
5b 
5c 
6b 
6d 
9a 
9b 
9c 
PA - 

36301 
36301 
35420 
35420 
35075 
11170 
8670 
23078 
35420 
23203 
35146 
30736 
35573 

264013 
264013 
257602 
257602 
255096 
81240 
63056 
167843 
257602 
168750 
255615 
223538 
258720 
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Average Visitation (1987-1993): 243100 
Baseline Visitation (ll/92-10/93): 241900 

Recreation Appendix 

Low Water 50 - Year High Water 
Year (1941) Average Year (1976) 

Table 4-35. Little Goose Lock and DamRake Bryan, Estimated Total Annual Recreation 
Days Under Alternative SOSs 

System Operating Strategies 
Total 241693 

% change from 2c 2.22% 
% change from Preferred Alternative 1.27% 
% change from 92-93 

Total 241693 

% change from 2c 2.22% 
% change from Preferred Alternative 1.27% 
% change from 92-93 

% change from l a  -2.17% 
lbtal 236440 

% change from Preferred Alternative 
% change from 92-93 

-0.93% 

Total 236440 

% change from la -2.17% 
% change from 2c 0.00% 
% change from Preferred Alternative 
% change from 92-93 

-0.93% 

Total 220368 

% change from l a  -8.82% 
% change from 2c -6.80% 
% change from Preferred Alternative -7.67% 
% change from 92-93 

Total 92436 

% change from la - 61.75% 
% change from 2c -60.90% 
% change from Preferred Alternative -61.27% 
% change from 92-93 

Total 70908 

% change from la -70.66% 
% change from 2c -70.01% 
% change from Preferred Alternative - 70.29 % 
% change from 92-93 

Total 162553 

% change from l a  -32.74% 
% change from 2c -31.25% 
% change from Preferred Alternative -31.89% 
% change from 92-93 

244797 250820 

1.83% 2.26% 
0.88% 1.79% 
1.20% 

244861 250820 

1.85% 2.26% 
0.91% 1.79% 
1.22% 

240402 245280 

-1.80% -2.21% 
-0.93% -0.46% 
-0.62% 

240402 245280 

-1.80% -2.21% 
0.00% 0.00% 

-0.93% -0.46% 
-0.62% 

239610 243233 

-2.12% -3.02% 
-0.33% -0.83% 
-1.25% -1.29% 
-0.95% 

92671 93072 

-62.14% -62.89% 
-61.45% - 62.05% 
-61.81% -62.23% 
-61.69% 

71143 71543 

-70.94% -71.48% 
-70.41% -70.83% 
-70.68% -70.97% 
-70.59% 

164402 167649 

-32.84% -33.16% 
-31.61% -31.65% 
-32.25% -31.97% 
-32.04% 

SOS la 

SOS l b  

sos 2c 

sos 26 

sos 442 

SOS 5b 

sos 5c 

sos 6b 
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236440 

-2.17% 
0.00% 

-0.93% 

142677 

-40.97% 
-39.66% 
-40.22% 

216005 

-10.63% 
-8.64% 
-9.50% 

200496 

-17.05% 
-15.20% 
-15.99% 

238668 

-1.25% 
0.94% 

240402 245280 

-1.80% -2.21% 
0.00% 0.00% 

-0.93% -0.46% 
-0.62% 

151909 168534 

-37.94% -32.81% 
-36.81% -31.29% 
-37.40% -31.61% 
-37.20% 

233075 243924 

-4.79% -2.75% 
-3.05% -0.55% 
-3.95% -1.01% 
-3.65% 

203317 206416 

-17.70% - 16.94% 
-15.43% -15.84% 
-1621% -16.23% 
-15.95% 

242655 246418 

0.94% 0.46% 
0.31% 

-0.87% -1.75% 

~ ~~ 

Low Water 50 - Year 
Year (1941) Average 

High Water 
Year (1976) 

Recreation Appendix 4 

Table 4-35. Little Goose Lock and DaidLake Bryan, Estimated Total Annual Recreation 
Days Under Alternative SOSs - CONT 

Average Visitation (1987-1993): 243100 
Baseline Visitation (lU92-10/93): 241900 

50 - Year 
Average 

High Water 
Year (1976) 

Low Water 
Year (1941) 

System Operating Strategies - - 
Total 

% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

sos 6d 

SOS 9a Total 

% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

SOS 9b Total 

% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

sos 9c Total 

% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

PA Total 
% change from l a  
% change from 2c 
% change from 92-93 

Table 4-36. Lower Monumental Lock and DamLake West, Estimated Total Annual 
Recreation Days Under Alternative SOSs 

Average Visitation (1987-1993): 139500 
Baseline Visitation (1l/92-10/93): 138400 

System Operating Strategies - - 

Total 

% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

- 

138442 

2.09% 
1.24% 

SOS la 140009 

1.75% 
0.90% 
1.16% 

142904 

2.13% 
1.69% 

SOS lb Total 
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

138442 

2.09% 
1.24% 

140052 

1.78% 
0.93% 
1.19% 

142904 

2.13% 
1.69% 
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Average Visitation (1987-1993): 139500 
Baseline Visitation (1U92- 10/93): 138400 

Law Water 
Year (1941) 

4 Recreation Appendix 

Table 4-36. Lower Monumental Lock and DamLake West, Estimated Total Annual 
Recreation Days Under Alternative SOSs - CONT 

50 - Year 
Average 

High Water 
Year (1976) 

System Operating Strategies 
135603 

% change from l a  -2.05% 
% change from Preferred Alternative -0.84% . % change from 92-93 

sos 2c 137598 

-1.72% 
-0.84% 
-0.58% 

139925 

-2.08% 
-0.43% 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

135603 

-2.05% 
0.00% 

-0.84% 

137598 

-1.72% 
0.00% 

-0.84% 
-0.58% 

139925 

-2.08% 
0.00% 

-0.43% 

126441 

-8.67% 
-6.76% 
-7.54% 

136673 

-238% 
-0.67% 
-1.51% 
-1.25% 

138772 

-2.89% 
-0.82% 
-1.25% 
57766 

sos 4c 

SOS 5b 

sos 5c 

sos 6b 

sos 6d 

SOS 9a 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

57577 

-58.88% 
-58.16% 
-5851% 
-58.40% 

57766 

-59.58% 
-58.72% 
-58.89% 

57458 

-58.50% 
-57.63% 
-57.98% 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

43933 

-68.27% 
-67.60% 
-67.87% 

44052 

-6854% 
-67.98% 
-68.25% 
-68.17% 

44241 

-69.04% 
-68.38% 
-68.52% 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

95550 

-30.98% 
-29.54% 
-30.13% 

96492 

-31.08% 
-29.87% 
-30.46% 
-30.28% 

98036 

-31.40% 
-29.94% 
-30.24% 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

135603 

-2.05% 
0.00% 

-0.84% 

137598 

- 1.72% 
0.00% 

-0.84% 
-0.58% 

139925 

-2.08% 
0.00% 

-0.43% 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

84238 

-39.15% 
-37.88% 
-38.40% 

89356 

-36.18% 
-35.06% 
-35.61% 
-35.44% 

98510 

-31.07% 
-29.60% 
-29.90% 
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Low Water 
Year (1941) 

Table 4-36. Lower Monumental Lock and DadLake West, Estimated Total Annual 

50 - Year High Water 
Average Year (1976) 

Recreation Days Under Alternative SOSs - CONT 

124500 

-10.07% 
-8.19% 
-8.96% 

117810 

-14.90% 
-13.12% 
-13.85% 

136747 

-1.22% 
0.84% 

Average Visita tion (19 87 - 19 93): 139500 
Baseline Visitation (11/92-10/93): 138400 

133421 139172 

-4.71% -2.61% 
-3.04% -0.54% 
-3.85% -0.96% 
-3.60% 

119271 120655 

-14.81% - 15.57% 
-13.32% -13.77% 
-14.05% -14.14% 
-13.82% 

138766 140524 

-0.89% -1.67% 
0.85% 0.43% 
0.26% 

System Operating 

% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

Total 
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

sos 9c 

519755 
2.47% 
1.62% 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

Total 
% change from l a  
% change from Preferred Alternative 
% change from 92-93 

Total 
% change from l a  

% change from Preferred Alternative 
% change from 2c 

% change from 92-93 

PA 

519755 
0.00% 
2.47% 
1.62% 

507249 
-2.41% 
-0.83% 

507249 
-2.41% 
0.00% 

-0.83% 

Total 
% change from l a  
% change from 2c 
% change from 92-93 

I 

Table 4-37. Ice Harbor Lock and DamLake Sacajawea, Estimated Total Annual 
Recreation Days Under Alternative SOSs 

Average Visitation (1987-1993): 482200 
Baseline Visitation (ll/92-10/93): 518300 ---- Year (1941) 

Low Water SO - Year 
Average 

High Water 
Year (1976) 

SOS l a  

SOS l b  

sos 2c 

sos 2d 

525658 
2.12% 
1.24% 
1.42% 
525916 
0.05% 
2.17% 
1.29% 
1.47% 
514730 
-2.08% 
-0.86% 
-0.69% 
514730 
-2.08% 
0.00% 

-0.86% 
-0.69% 

535416 
2.49% 
2.05% 

535416 
0.00% 
2.49% 
2.05% 

522412 
-2.43% 
-0.43% 

522412 
-2.43% 
0.00% 

-0.43% 
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Low Water 50 - Year 
Year (1941) Average 

Table 4-37. Ice Harbor Lock and Dam/Lake Sacajawea, Estimated Total Annual 
Recreation Days Under Alternative SOSs - CONT 

High Water 
Year (1976) 

Average Visitation (1987-1993): 482200 
Baseline Visitation (1l/92-10/93): 518300 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

sos 4c 

SOS 5b 

sos 5c 

462740 
- 10.97% 
-8.77% 
-9.53% 

163687 
-68.51% 
-67.73% 
-68.00% 

126811 
-75.60% 
-75.00% 
-75.21% 

331691 
-36.18% 
-34.61% 
-35.15% 

sos 6b 

sos 6d 

SOS 9a 

SOS 9b 

sos 9c 

PA Total 
% change from l a  
% change from 2c 
% change from 92-93 

511493 
-1.59% 
0.84% 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

507249 
-2.41% 
0.00% 

-0.83% 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

279073 
-46.31% 
-44.98% 
-45.44% 

Total 
% change from la  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

458960 
-11.70% 
-9.52% 
-10.27% 

Total 
% change from l a  
% change from 2c 
% change from Preferred Alternative 
% change from 92-93 

443601 
-14.65% 
-12.55% 
-13.27% 

507022 
-355% 
-1.50% 
-2.35% 
-2.18% 
164147 

-68.77% 
-68.11% 
-68.39% 
-68.33% 
127270 
- 75.79 % 
- 75.27% 
-75.49% 
-75.44% 
335312 

-36.21% 
-34.86% 
-35.42% 
-35.31% 
514730 
-2.08% 
0.00% 

-0.86% 
-0.69% 
301583 

-42.63% 
-41.41% 
-41.92% 
-41.81% 
494838 
-5.86% 
-3.86% 
-4.69% 
-453% 
449605 

-14.47% 
-12.65% 
-13.41% 
-13.25% 
519212 

0.87% 
0.18% 

-1.23% 

517331 
-3.38% 
-0.97% 
- 1.40% 

164753 
-69.23% 
-68.46% 
-68.60% 

127877 
-76.12% 
-75.52% 
-75.63% 

340383 
-36.43% 
-34.84% 
-35.13% 

522412 
-2.43% 
0.00% 
- 0.43 % 

342223 
-36.08% 
-34.49% 
-34.77% 

518384 
-3.18% 
-0.77% 
-1.20% 

453333 
-15.33% 
- 13.22% 
-13.60% 

524681 
-2.01% 
0.43% 
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Figure 4-1 0. Little Goose Project, Estimated Visitation for Alternative SOSs (Low, 
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Figure 4-11. Lower Monumental Project, Estimated Visitation for Alternative SOSs 
(Low, Average & High Water Years) 
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Figure 4-1 2. Ice Harbor Project, Estimated Visitation for Alternative SOSs (Low, 
Average & High Water Years) 

4.2.15.5 Effects on Wildlife HabitatMunting & 
Wildlife Viewing Success 

SOS la, l b  2cY2d, 4c, 6d, 9b and the PA all would 
be expected to maintain the existing riparian habitat 
along the shorelines of the lakes with no change in 
opportunities for viewing the resident wildlife spe- 
cies. Hunting for waterfowl, upland game and big 
game are not major activities along lakes West, 
Bryan and Sacajawea and no significant changes 
would be expected. 

Alternatives 5b and 5c would exert the greatest 
impact on wildlife resources of the three lakes, 
eliminating or at least significantly reducing utiliza- 

tion of the resewoirs and adjacent habitat &ar nearly 
all species with any aquatic or riparian habitat 
dependency, including a local reproducing popula- 
tion of mallard, great blue heron, spotted sandpiper, 
beaver, river otter, and Canada goose. Substantial 
loss of wildlife viewing opportunity would be ex- 
pected. Impacts of SOS 6b, 9a and 9c would be 
similar, but less severe at all three lakes. 

4.2.15.6 Effects on Recreational Safety and 

Under SOS la, lb, 2c, 2d, 4c, 64 9b and the pre- 
ferred alternative, there would be little change from 
current lake elevations. No significant effects on 

Physical Characteristics 
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recreation safety and physical characteristics are 
expected. 

During periods of severe drawdown under SOS 5b, 
6b, 9a and 9c the lakes would provide a completely 
different recreation experience than currently exists. 
The lakes would be drawn down further into their 
natural canyon. Some shoals, mudflats and sediment 
deposits within the former pools will be exposed. 
The disturbance of former in-water sediment 
deposits from past operations will create new and 
shifting shoaling as the deposits adjust to the 
changed operation. 

Alternative 5c will provide, at the three lakes, a 
stable lake elevation 90 to 120 feet lower than the 
current full lake elevation. Until the existing sedi- 
ments stabilize and visitors become adjusted to the 
changed operation, this alternative will present 
significant recreational safety hazards. 

4.2.15.7 Effects on Water Quality Parameters 
Influencing Recreation 

SOS l a  and l b  would create a positive impact on 
water quality due to a decrease in sedimentation and 
turbidity as a result of the stable lake elevations of 
these two alternatives. SOS 2c, 2d, 4c, 9b and the 
PA are likely to create some increases, though 
minor, in both sedimentation and turbidity. 

SOS 5b, 5c, 6b, 9a, and the PA may create negative 
impacts on water quality due to an increase in 
sedimentation and turbidity as a result of the lower 
lake elevations exposure of former in-water sedi- 
ment deposits. 

4.2.15.8 Effects on Aesthetics 

Under SOS la, lb, 2 , 2 d  4c, 6d, 9b and the pre- 
ferred alternative, there will be no significant effect 
on visual quality or other aesthetic parameters at 
lakes West, Bryan or Sacajawea. 

SOS 5b, 5c, 6b, 9a and 9c would result in significant 
negative impacts to the existing aesthetics of both 
lakes during periods of drawdown. Under all of 
these alternatives, large drawdown zones within the 
former Snake River Canyon would be exposed for 
varying periods of time. In its natural state, the 

canyon and unimpounded river were quite scenic. 
However, the inundation by the lakes has left sedi- 
ment deposits and eliminated vegetation. Under 
these alternatives, mudflats and steep canyon walls 
will be exposed for varying periods of time. Season- 
al fluctuation of the lake elevations under most of 
these alternative, back to full pool would prevent the 
aesthetics from being softened through revegetation 
over time. 

SOS 5c would result in a permanent year-round 
drawdown of the three lakes of over 100 feet below 
full pool. The short term impacts on aesthetic 
quality would be similar to those described above for 
the other drawdown alternatives. The long-term 
aesthetic impacts of SOS 5c are harder to deter- 
mine. It is expected that the Snake River Canyon 
would eventually be restored to historic natural 
scenic qualities as sediment is washed back into the 
river and natural vegetation is restored. It is un- 
known how long it will take this process to occur. 

4.2.1 5.9 Mitigation Opportunities 

Under SOS la, lb, 2c, 2d, 4c, 6d, 9b, as well as the 
PA, little in the way of mitigation will be necessary. 
Some swim beaches and launch ramps may need to 
be extended or dredged to provide a full range of 
availability to visitors down to minimum operating 
pool. A higher priority should be placed on modify- 
ing the facilities at Little Goose Lake, where slightly 
lower pool elevations during the summer would have 
moderate effects on the usability of recreation 
facilities. 

Extensive mitigation would be necessary under SOS 
5b, 5c, 6b, 9a and 9c. Swim beaches and launch 
ramps will need to be extended to provide a full 
range of availability to visitors. For more severe 
drawdown ranges, the degree of difficulty and costs 
for structural modification of facilities increases 
dramatically. In a study undertaken as part of the 
1992 Options EIS, the Corps Walla Walla District 
estimated that the cost of modifying recreation 
facilities on the Lower Granite and Ice Harbor pools 
under the drawdown alternative considered was in 
the neighborhood of $15 million (Lake Bryan and 
Lake West were not included in that study). 
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The severity of impacts to recreation facilities and 
activities at the three lakes may be so severe that it 
is infeasible to modify recreational facilities onsite to 
mitigate for impacts. It may be physically impossible 
to modify facilities to accommodate the range of 
fluctuations considered. However, a point can also 
be reached where drawdown diminishes aesthetics 
and other parameters of recreational suitability to a 
point where modification of facilities at that project 
is not a reasonable mitigation option. When draw- 
downs result in impacts that severe, the only feasible 
mitigation options may include relocation or replace- 
ment of facilities in-kind elsewhere in the region. 

4.2.16 McNARY LOCK AND DAMLAKE 

Under all 12 SOS alternatives, as well as the pre- 
ferred alternative, operation of McNary Lock and 
Dam will be essentially the same. Lake Wallula will 
average within one foot of a full lake all months of 
the year, including the peak recreation season. 
Normal daily and weekly lake fluctuations will occur 
within the upper three feet of Lake Wallula with 
occasional maintenance drawndowns of five feet 
below full. Because this operation does not differ 
from historic operation of Lake Wallula, no impacts 
to recreation facilities, features or activities will 
occur. For this reason no analysis of SOR effects has 
been included for McNary Lock and Dam, Lake 
Wallula. 

WALLULA 
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Apr May Jun Jul 
263.5 263.5 263.5 266.5 

263.5 263.5 263.5 266.5 

262.5 262.5 262.5 262.5 

262.5 262.5 262.5 262.5 

263.5 263.5 263.5 265 

4.2.17 JOHN DAY PROJECTRAKE UMATILLA 

Aug Sep 
266.5 266.5 

266.5 266.5 

262.5 266.5 

262.5 266.5 

265 265 

4.2.1 7.1 DescriptionMydrologic Characteristics 

Seasonal pool elevations. Variation between SOSs at 
John Day is reflected in the timing of drawdown and 
refill for flood control storage. 'Ihble 4-38 shows the 
average monthly pool elevations (as measured at the 
forebay of John Day Dam) under the 13 alternative 
soss. 
Under SOS la and lb, John Day Project would be 
operated seasonally in accordance with the flood 
control rule curve. The pool is raised from July 
through October to benefit other purposes, including 
recreation; the average pool elevation of from 265 to 
266.5 ft. is considered to be about the optimum for 
recreation. The pool is maintained at a lower 
elevation from November through June to provide 
downstream flood control. It is regularly fluctuated 

up to near elevation 265 on a cyclic basis during 
early spring months to discourage goose nesting at 
lower operating levels. From 1 March through 15 
May the normal pool is held at 262.0 ft. to protect 
nesting waterfowl. 

Under SOS 4c, the operations would be slightly 
different, featuring pool elevations approximately 
1.5 feet lower during summer than SOS l a  and lb. 
From November through June the lake would have 
an average elevation of 263.5 ft. From July through 
October it would be raised to 265.0 ft. 

Under SOS 2c, 2d, and 9b Lake Umatilla would be 
brought down to the minimum irrigation pool eleva- 
tion 262.5 at the end of April and held steady 
through August with no daily peaking fluctuations 
during that period. Operation would be similar to 
SOS l a  and lb  over the remainder of the year. 

Table 4-38. John Day Lock and Damllake Umatilla, Average Monthly Pool Elevations 
(ft. NGVD) for Alternative SOSs 

sos 
l a  
l b  
2c 
2d 
4c 
5b 

5c 
6b 

6d 
9a 
9b 
9c 
PA 

Jan 
263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 m;m &Bg 
.:.:.:.:.:.:. ........... - 

Feb 
263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 
.: ...... ........ B% e.%:.:.:.:.:.:.:.:.. .............. 

Mar 
263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 
.... ::::-<<g 

:-< .......... < ...... 
.... .................. &$%;% 
....._ 

266.5 

266.5 

2665 

266.5 

266.5 

262.5 I 262.5 I 262.5 I 262.5 I 262.5 I 266.5 

,@&. 

........ = Minimum Operating Pool with significant recreational impacts 

Oct 
266.5 

266.5 

266.5 

266.5 

265 

265.5 

265.5 

265.5 

265.5 

265 

265 

265 

:<.:..: .,.. :< .L.& 
q , f  y+@T ............... 

Nov 
263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

;$,;;.;.& 
yt@g$ 
_............... 

DIX 
263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

263.5 

&(&&2 
v,y /,a/..>? &&$&; ........ 
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SOS 5b, 5c, 6b, 6d, 9a, and 9c would significantly 
affect recreation at John Day Project due to Lake 
Umatilla being drawn down to the Minimum Oper- 
ating Pool (MOP) of elevation 257 ft. beginning in 
May and held steady through August with no daily 
peaking fluctuations during that period. Operation 
is similar to SOS 1 over the remainder of the year. 

The Preferred Alternative (PA) SOS would have the 
most drastic effects on recreation at Lake Umatilla 
as the lake would be drawn down to MOP and held 
there constantly, year round except during periodic 
flood control operations when the lake may fill to 
higher elevations for short durations. 

River flows. In addition to pool elevations, the level 
of flows running through the John Day Project also 
affect recreational suitability. Although it varies 
depending upon a number of factors, including pool 
elevations and the recreational activities being 
participated in, the estimated optimum range of 
flows for recreation on Lake Umatilla are from 150 
to 250 kcfs (4248 to 7080 cms). Effects of high and 
low flows above and below this range are described 
in succeeding sections. 

Average monthly flows at John Day Project are strong- 
ly influenced by the natural hydrograph of the Colum- 
bia River basin. Bble 4-39 displays average monthly 
flows released through John Day Dam under the 13 
alternative SOSs. As shown, under all of the SOSs, 
actual flows vary considerably with the natural hydro- 
graph through the summer recreation season, generally 
peaking in May or June, and declining through the 
summer to a low in August or September. The major 
effect of the alternative SOSs would be to shift the 
peak and low flow periods around during the summer 
recreation season. Bble 4-40 compares the average 
flows during June, July and August and displays the 
percentage of years that flows would be greater than, 
less than, or within the preferred range for recreation 
in those months. 

Under SOS La and lb, flows would peak during May 
with averages of about 270 kcfs (7700 cms) and then 
drop slightly in June to about 250 kcfs (7080 cms). By 
July, they fall significantly to 170 kcfs (4800 cms) when 
they are Within the preferred recreation range 44 
percent of years in SOS l a  as compared to only 34 

percent for SOS lb. Under both SOSs, minimum 
annual flows are reached during August, September 
and October when they remain pretty stable at an 
average of around 110 kcfs (3100 cms). During Au- 
gust, flows are lower than the preferred minimum for 
recreation during 96 percent of years. 

Under SOS 2c flows are similar to those under SOS lb 
and la, peaking during May. They remain greater than 
the maximum preferred flow for recreation in June 
during 46 percent of years. The only significant differ- 
ence between these three alternatives is that flows are 
slightly higher in June under SOS2c. August flows 
average 116 kcfs (3300 cms) and are below the preferred 
minimum for recreation during 94 percent of years. 

SOS 2d and 4c are similar, with peak flows shifted 
from May to June. Flows during the months of June 
and July would average approximately 25 to 30 cfs 
(700 to 850 cms) higher than under SOS la, lb, or 2c. 
June flows would be higher than the preferred maxi- 
mum during 52 and 60 percent of years for 2d and 4c, 
respectively, but would fall within the preferred range 
in July during 56 and 61 percent of years. In August, 
flows would be lower than the preferred minimum for 
recreation during 94 and 96 percent of years. The 
only significant difference between SOS 2d and 4c 
occurs in September when average flows are 88 and 
104 kcfs, respectively. However, September flows for 
both fall well below the minimum for recreation 
nearly 100 percent of years. 

Flows under SOS 5b, 5c, 6b and 6d would be similar to 
those under SOS 2c. The biggest difference between 
these alternatives and the other SOSs is that they 
substantially shift higher peaks to earlier in spring. 
Flows peak at an average of 281 kcfs (7958 cms) during 
May and are greater than the maximum preferred flow 
for recreation about 54 percent of years. Flows drop off 
slightly by June. In July, a significant drop would result 
in flows within the preferred recreation range during 
only 38 percent of years, compared to the 46 percent of 
years that they would be below the preferred minimum 
of 150 kcfs. By August, flows under SOS 5b and 6b fall 
to an average of 85 kcfs (2400 cms), well below the 
preferred minimum. Under SOS 5c and 6d, conditions 
in August are somewhat better for recreation, averaging 
112 and 101 kcfs (3172 and 2860 cms), respectively. 

1995 FINAL EIS 4-1 25 



4 Recreation Appendix 

Table 4-39. John Day Lock & DadLake Umatilla - Average Monthly Outflows (KCFS) 
for Alternative SOSs 

Month sos 
Jan Feb Oct 

112 
116 
112 
112 
109 
113 
114 
114 
115 
81 
84 
95 
97 

- DW 
148 
150 
147 
145 
156 
149 
150 
150 
151 
128 
147 
121 
141 

SeP 
108 
111 
105 
104 
88 
84 

105 
85 

101 
70 
78 
76 
89 

Nov 
124 
127 
122 
120 
117 
121 
124 
124 
124 
91 
97 

115 
107 

Aug 
115 
115 
116 
114 
108 
112 
112 
112 
112 
157 
134 
125 
127 

Jun Jul 
169 
174 
171 
195 
185 
168 
168 
168 
168 
216 
199 
200 
204 

APr 
219 
213 
219 
216 
222 
218 
218 
218 
218 
282 
289 
237 
252 

May 
277 
267 
279 
264 
276 
281 
281 
281 
281 
298 
277 
262 
272 

Mar 
185 
176 
172 
195 
166 
188 
171 
182 
171 
182 
205 
212 
190 

la 
l b  
2c 
2d 
4c 
5b 
5c 
6b 
6d 
9a 
9b 
9c 
PA 

210 
210 
205 
166 
201 
206 
208 
206 
206 
161 
151 
165 
164 

194 
196 
193 
188 
189 
202 
194 
194 
194 
177 
172 
187 
176 

248 
254 
267 
282 
286 
266 
265 
266 
266 
297 
296 
267 
289 

Table 4-40. John Day Lock & Dam/Lake Umatilla, Summer Average Monthly 
Flows (KCFS) and Percent of Years Within Optimum Recreation Range 

August July June 
% Years 
Flows in 
Optimum 

Range 

Percent of Years Flows Average 
Flows 
(kcfs) 

Average 
Flows 
Wfs) 

Average 
Flows 
(kcfs) 

% Years 
Flows in 

Optimum 
Range 

4 
4 
6 
6 
4 
2 
2 
2 
2 
80 
50 
24 
26 

sos 
Optimum 

Range 
44 
34 
32 
56 
44 
38 
38 
38 
38 
70 
64 
54 
68 

> 250 kcfs < 150 kcfs 
l a  
l b  
2c 
2d 
4c 
5b 
sc  
6b 
6d 
9a 
9b 
9c 
PA 

248 
254 
267 
282 
286 
266 
265 
266 
266 
297 
296 
267 
289 

54 
48 
54 
52 
40 
52 
52 
52 
52 
36 
34 
52 
40 

169 
174 
171 
195 
185 
168 
168 
168 
168 
216 
199 
200 
204 

16 
14 
12 
20 
22 
16 
16 
16 
16 
24 
20 
24 
18 

40 
52 
46 
24 
34 
46 
46 
46 
46 
6 
16 
22 
14 

115 
115 
116 
114 
108 
112 
112 
112 
86 
157 
134 
125 
127 
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The predominant feature of SOS 9a would be much 
higher flows during May through August than any of 
the other alternatives. June flows would be above 
the preferred maximum for recreation during about 
72 percent of years. This effect would be balanced, 
however, by more consistent flows during the remain- 
der of the summer recreation season. For example, 
during July, the average drops to 233 kcfs (6600 crns) 
and would be within the preferred range during 76 
percent of years. During August, flows remain above 
the preferred minimum during 100 percent of years. 
By September, however, average monthly flows drop 
well below that month under SOS l a  or 2c. 

SOS 9b would also feature higher flows during the 
summer recreation season than either SOS l a  or 2c. 
They would start out slightly higher than under 
SOS 9a in April, remaining relatively constant 
through June. By July and August, flows drop consid- 
erably lower than under SOS 9a. However, in com- 
parison with the other SOSs, July and August flows 
would still be relatively good for recreation, remain- 
ing within the preferred range 64 and 50 percent of 
years during those months, respectively. September 
flows would also be well below those of SOS l a  or 2c. 

SOS 9c would begin the summer recreation season 
with slightly lower flows in May than any of the 
other SOSs. Peak flows would be shifted to June 
and would remain relatively high in July. Flows 
would be reduced during the remainder of the 
summer. 

The PA would feature higher flows during the sum- 
mer Ereation season than either SOS l a  or 2c. 
They peak in June when they would be higher than 
the preferred maximum during 60 percent of years. 
Flows would remain relatively high in July and Au- 
gust. In comparison with the other SOSs, July and 
August flows would be relatively good for recreation, 
remaining within the preferred range 66 and 68 
percent of years during those months, respectively. 

Short-term operations. For short term operations, 
John Day project generation reaches a maximum 
about 8:OO AM and then fluctuates at the upper 
limits throughout the day to follow the load demand. 
Load starts decreasing in the late evening, reaching 
minimum flows about midnight. With this type of 

operation, the forebay and tailwater of John Day 
Dam fluctuate less than 2 feet (0.61 m) per day 
throughout the year. Operating limits for John Day 
Dam under all SOSs include a maximum change per 
hour of 3 feet (0.91 m) or 200,000 cfs (5664 crns). 

Daily pool fluctuations over the lower 60 miles 
(96.54 km) of pool are normally less than 1/2 to 
1 foot (0.15 to 0.30 m) daily during all seasons of the 
year with some days experiencing fluctuations in the 
2 to 3 feet (0.61 to 0.91 m) range. The upper 
10 miles (16.1 km) of the pool are strongly in- 
fluenced by McNary Project releases and experience 
fluctuations of 3 to 5 feet (0.91 to 1.5 m) immediate- 
ly below the dam, diminishing to less than one foot 
(0.3 m) 10 miles (16.1 km) downstream. 

4.2.17.2 Summary of Quantitative Impacts 

The results of the recreation impact assessment 
model for John Day Project are summarized on nb le  
4-41 and Figure 4-13. They show the estimated 
participation (in Recreation Days) for major recre- 
ational activities including boating, fishing, camping, 
picnicking and swimming. n b l e  4-42 displays the 
estimated total annual recreation participation for 
each SOS and presents estimated percent changes in 
visitation in comparison SOS l a  (Base Case) and 2C 
(No Action Alternative). Results are shown for the 
50-year average, as well as for an extreme low-wa- 
ter year (1941) and extreme high water year (1976). 
However, unlike many of the other reservoirs in the 
system, at Lake Umatilla there would be no variation 
in operations (pool elevations) between low, average 
and high water years under any of the SOSs. There- 
fore, the model results do not vary across different 
water years. 

One important goal of the recreation survey used to 
develop the SOR recreation impact assessment 
models (Appendix J-1 provides a detailed descrip- 
tion of the survey and model estimation techniques) 
was to determine the extent to which water level 
changes at one project or river reach in the system 
would affect recreation visitation at other projects or 
river reaches. In other words, to what extent would 
changes in operations at one project cause people to 
use substitute or alternative recreation sites. John 
Day Project was one of two out of the nine sites in 
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High 
Water 
1976 

570858 

570858 

510056 

510056 

550904 

423343 

423343 

423343 

423343 

419928 

510056 

412829 

299815 

- 

the survey that had no cross water effects. That is, 
based on the survey results, there is no statistically 
valid correlation between changes in system opera- 
tions and people using substitutes for Lake Umatilla 
for more or fewer recreation trips. 

High 
Water 
1976 

756412 

756472 

675900 

675900 

730030 

560993 

560993 

560993 

560993 

556468 

675900 

547061 

397300 

Based in the model results, the alternative SOS 

Low 50 
Water Year 
1941 Avg. 

649222 649222 

649222 649222 

580073 580073 

580073 580073 

626.529 626529 

481458 481458 

481458 481458 

481458 481458 

481458 481458 

471574 411514 

5 m  580073 

469500 469500 

340972 340972 

groups in which the degree of recreational impacts 
will be similar. These groups are: 

minimal impact 

moderate impact 
severe impact 

SOS l a  and l b  
slight impact sos 4c 

SOS 2c, 2d, and 9b 
SOS 5b, 5c, 6b, 6d, 9a, and 9c 

Imv 
Water 
1941 

310025 

310025 

277004 

277004 

299188 

229912 

229912 

229912 

229912 

228057 

277004 

224202 

162826 

under consideration can be separated into five 

Table 4-41. John Day Lock and DadLake Umatilla, Estimated Annual Recreation Days 

highest impact Preferred Alternative 

by Activity Under Alternative SOSs 

50 
Year 
Avg. 
310025 

310025 

277004 

277004 

299188 

229911 

2299E 

229912 

229912 

228057 

277004 

224202 

162826 

50s 

- 
la 

lb 

2c 

2d 

6b 

6d 

9a 

9b 

9c 

PA 

- 
Low 

Water 
1941 

756472 

756472 

675900 

675900 

730030 

560993 

560993 

560993 

560993 

556468 

675900 

547061 

397300 

Boating I Filling 

156412 

156472 

675900 

615900 

730030 

560993 

560993 

560993 

560993 

556468 

675900 

547061 

397300 

High 
Water 
1976 

649222 

649222 

580072 

5 m 2  

626525 

48145f 

481455 

481458 

481458 

477574 

580073 

469500 

340972 

- 

- 

Low 
Water 
1941 

573432 

573432 

512355 

512355 

553388 

425252 

425252 

425252 

425252 

421822 

512355 

414691 

301167 - 

-Ping 

50 Year 

Avg. 
573432 

573432 

512355 

512355 

553388 

425252 

425252 

425252 

425252 

421822 

512355 

414691 

301167 

High 
Water 
1976 

573432 

573432 

512355 

512355 

553388 

425252 

425252 

425252 

425252 

421822 

512355 

414691 

301167 

- 

- 

Low 
Water 
1941 

570858 

570858 

510056 

510056 

550904 

423343 

423343 

423343 

423343 

419928 

510056 

412829 

299815 

- 

- 

Picnicking 

50 
Year 
Avg. 
570858 

570858 

510056 

510056 

550904 

423343 

423343 

423343 

423343 

419928 

510056 

412829 

299815 - 

- 
High 

Water 
976 

310025 

31OW 

277004 

277N 

299181 

22991: 

229912 

229912 

229912 

228057 

277004 

224202 

162826 
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PRE ALT 

c 

6b 

5c 

5b 

4c 

2d 

B 

... f 

m 
E .- c E 
a, 

4 
a z? 

V I  

2c 

l b  

l a  

500000 1000000 1500000 2000000 2500000 3000000 

Annual Recreation Days 

0 High WaterYear(l976) LOW ~ater~ear(1941)  

Average Water Year (50 YearPen&f-Record 

Figure 4-1 3. John Day Project, Estimated Visitation for Alternative SOSs (Low, Average 
& High Water Years) 
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Average Visitation (1987-1993): 2420700 
Baseline Visitation (1l/92-10/93): 2682200 

Low Water 50 - Year High Water 
Year (1941) Average Year (1976) 
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Table 4-42. John Day Lock and DamLake Umatilla, Estimated Total Annual Recreation 
Days Under Alternative SOSs 

System Operating Strategies - 

Total 

% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

SOS la 2860009 
11.92% 
90.40% 

2860009 
11.92% 
90.40% 

2860009 

11.92% 
90.40% 
6.63% 

SOS lb  Total 
%changefrom2c 
% change from PreferredAltemative 
% change from 92-93 

2860009 
11.92% 
90.40% 

2860009 
11.92% 
90.40% 
6.63% 

2860009 
11.92% 
90.40% 

sos 2c 
~~ 

Total 

%changefromla 
%changefrom2c 
% change from PreferredAltemative 
% change from 92-93 

2555389 
-10.65% 

70.12% 
0.00% 

2555389 
-10.65% 
0.00% 
70.12% 
-4.73% 

2555389 
-10.65% 
0.00% 
70.12% 

sos2d Total 

% change from la 
% change from 2c 
% change from PreferredAltemative 
%change from 92-93 

2555389 
-10.65% 
0.00% 
70.12% 

2555389 
-10.65% 
0.00% 
70.12% 
-4.73% 

2555389 
-10.65% 
0.00% 
70.12% 

sos 4c Total 

% change from l a  
% change from 2c 
% change from PreferredAItemative 
% change from 92-93 

2760038 
-3.50% 
8.01% 
83.75% 

2760038 
-3.50% 
8.01% 
83.75% 
2.90% 

2760038 
-3.50% 
8.01% 
83.75% 

sos 5b Total 
%changefromla 
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

2120958 
-25.84% 
-17.00% 
41.20% 

2120958 
-25.84% 
-17.00% 
41.20% 
-20.92% 

2120958 
-25.84% 
-17.00% 
41.20% 

sos 5c 2120958 
-25.84% 
-17.00% 
41.20% 

2120958 
-25.84% 
-17.00% 

-20.92% 
41.20% 

2120958 

-25.84% 
-17.00% 
41.20% 

Total 
% change from la  
%changefrom2c 
% change from PreferredAltemative 
% change from 92-93 

Total 

% change from la  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

sos 6b 2120958 
-25.84% 
-17.00% 
41.20% 

2120958 
-25.84% 
-17.00% 
41.20% 
-20.92% 

2120958 
-25.84% 
-17.00% 
41.20% 
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Average Visitation (1987-1993): 2420700 
Baseline Visitation (11/92- 10/93): 2682200 

Table 4-42. John Day Lock and Dam/Lake Umatilla, Estimated Total Annual Recreation 
Days Under Alternative SOSs - CONT 

Low Water 
Year (1941) 

SOS 9b 

sos 9c 

PA 

sos 6d 

lbtal 

% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

Total 
% change from l a  
% change from 2c 
% change from PreferredAltemative 
% change from 92-93 

Total 
% change from l a  
% change from 2c 
% change from 92-93 

SOS 9a 

2555389 
-10.65% 
0.00% 
70.12% 
-4.73% 

2068283 
-27.68% 
-19.06% 

-22.89% 

1502081 
-47.48% 
-41.22% 
-4400% 

37.69% 

Total 
% change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

2555389 
-10.65% 
0.00% 
70.12% 

2068283 

-27.68% 
-19.06% 
37.69% 

1502081 
-47.48% 
-41.22% 

Total 
%change from l a  
% change from 2c 
% change from PreferredAlternative 
% change from 92-93 

SOS l a  and l b  would be the best alternatives for 
recreation at Lake Umatilla. SOS l a  is the Base 
Case, reflecting operation of the project prior to 
initiation of salmon recovery operations in 1992. 
Under both strategies Lake Umatilla would be held 
within three feet of the maximum operating pool 
during the entire year. Estimated average annual 
visitation would be approximately 2,834,500 recre- 
ation days. 

Under SOS 412, estimated visitation is slightly lower 
than SOS la, at approximately 2,753,000 recreation 
days, a difference of 2.88 percent. This slight differ- 
ence results from Lake Umatilla being held a foot and 
a half lower during July and August than under 

2120958 

-25.84% 
-17.00% 
41.20% 

2103849 

-26.44% 
-17.67% 
40.06% 

2555389 

-10.65% 
0.00% 
70.12% 

2068283 
-27.68% 
-19.06% 
37.69% 

1502081 

-47.48% 
-41.22% 

50 - Year 
Average 

High Water 
Year (1976) 

2120958 

-25.84% 
-17.00% 

-20.92% 

2103849 

41.20% 

-26.44% 
-17.67% 
40.06% 
-2156% 

2120958 

-25.84% 
-17.00% 
41.20% 

2103849 

-26.44% 
- 17.67% 
40.06% 

SOS la. Visitation is estimated at approximately 
8 percent higher than under SOS 2C. 

Under SOS 2c, the No Action alternative, as well as 
SOS 26 and SOS 9b. the level of Lake Umatilla is 
lowered by four feetto elevation 262.5 through the 
summer recreation season (May through August). 
Consequently, the model estimates annual visitation at 
approximately 2,549,000 recreation days for all three 
of these alternatives, a reduction of about 10 percent 
in use from SOS la, the Base Case alternative. 

SOS 5b, 5c,6b, 6d, 9a, and 9c would all result in a 
severe impact on recreational use at Lake Umatilla. 
Under each of these alternatives, Lake Umatilla 
would be drawn down to or near MOP through the 
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peak summer recreation season, May through Au- 
gust. For SOS 5b, 5c, 6b, and 6 4  estimated annual 
visitation is approximately 2,064,000 recreation days, 
a decline of about 27 percent from SOS 1A and 19 
percent from SOS 2C. Under SOS 9a, the lake 
would be drawn down for five months (April through 
August), but would be held one-half foot higher 
than MOR Consequently, estimated visitation would 
be approximately 2,043,000 recreation days, a de- 
cline of about 28 and 20 percent from SOS l a  and 
2c, respectively. Under SOS 9c, impacts would be 
slightly more severe since the lake would be drawn 
to MOP for five months. Estimated average annual 
visitation under SOS 9c is approximately 2,005,000 
recreation days, or about 29 and 21 percent lower 
than SOS l a  and 2c, respectively. 

The Preferred Alternative would have the highest 
degree of impact to recreation at Lake Umatilla due 
to yearround drawdown to MOR Estimated aver- 
age annual visitation under is approximately 
1,974,000 recreation days, or about 30 and 23 per- 
cent lower than SOS la  and 2c, respectively. 

4.2.17.3 Effects on Recreation 
FacilitiedActivities 

Section 2.7.7 describes the existing recreational 
condition at the John Day Project. There are 17 
existing recreation sites or areas on Lake Umatilla. 
The optimum recreation pool at Lake Umatilla is 
approximately 266.5 ft. Most of the recreation 
facilities on the lake are designed to remain usable 
over the normal operational range of the reservoir 
of from 268 to 262.5 ft. As long as the normal 
fluctuation of the pool stays within that range, 
impacts to recreation facilities are small. 

Under SOS la, lb  and 4c the average summer pool 
elevation of 266.5 feet would be about optimum for 
recreation at Lake Umatilla. Consequently, no 
significant impacts on recreational facilities or 
activities would be expected. The 1.5 foot (0.46 m) 
drop from full pool (elev. 268 ft.) exposes beach 
areas for dispersed recreational use and promotes 
access. Maintaining the lake at or near this eleva- 
tion for the entire summer season enhances the 
lake's recreation suitability. 

Under SOS 2% 2d, and 9b the major operational 
change influencing recreation at Lake Umatilla is 
lowering the lake down to a stable pool elevation of 
262.5 for the duration of the peak summer recre- 
ation season, May through August. While this 
elevation is near the lower end of the normal opera- 
tional range for the project, it is still approximately 
two feet (0.61 m) above the elevation at which most 
of the recreation facilities on the lake begin to be 
significantly impacted. Most of the recreation 
facilities on the lake are designed to remain partially 
usable over the normal operational range of the 
reservoir of from 268 to 260 ft. so the recreational 
impacts of this alternative are slight. 

Boat ramps at all of the major marinas and parks on 
Lake Umatilla would remain usable at elevation 
262.5 ft., including Plymouth Park, Umatilla Marina, 
Irrigon Park, Boardman Park, Arlington Park and 
LePage Park. Sites where boat ramps have been 
significantly damaged by wave cut erosion at the Iow 
pool level under existing operations (260 ft.), includ- 
ing Quesnel and Roosevelt Parks, would be usable at 
the intermediate pool. 

Most swimming areas on Lake Umatilla would be 
reduced in size but would remain usable. Impacts to 
other facilities (picnic sites and campgrounds) would 
be insignificant. 

Under SOS Sb, 5c,6bY 6d, 9a, 9c and the Preferred 
Alternative. the average D O O ~  elevation through the " I  Y 

summer (year round for the PA) would be at or near 
MOP. MOP is well below the optimum pool eleva- 
tion for recreation. Consequently, all of these SOS's 
would have significant impacts on the usability of 
recreational facilities at Lake Umatilla during the 
entire peak recreation season. The impacts to 
individual recreation sites at Lake Umatilla at the 
Minimum Operating Pool of 257.0 ft. are described 
in detail in the Corps' report Columbia River Salm- 
on Mitigation Analysis System Configuration Study: 
Phase I Interim Status Report, Technical appen- 
dix B, John Day Reservoir Minimum Operating Pool 
(November 1992). These impacts are summarized 
below for most of the existing developed recreation 
sites on the lake. 
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Railroad Island Park, Washington: The boat ramp 
and courtesy dock would have only approximately 
1 ft. (0.3 m) of floating clearance, restricting use to 
small boats. The park is located on a small embay- 
ment, the access culvert to the river would be acces- 
sible to only shallow draft boats with drafts of 3 ft. 
(0.9 m) or less. 

Phillipi Park, Oregon: The reduction in the pool 
level would reduce access to this boat-in site by 
reducing the size of the John Day River channel. 
Dock space available for moorage would be reduced: 
the northern boat dock would have approximately 
3 ft. (0.9 m) of floating clearance) and the southern 
dock would be partly grounded at the shallow end, 
with 2 to 4 ft. (0.6 to 1.2 m) at the deep end. 
Grounding could damage the dock. The size of the 
swimming area would be significantly reduced. 

LePage Park, Oregon: The swimming area located in 
a shallow embayment would be nearly entirely 
dewatered. There are no other safe swimming 
beaches at this park since the river channel drops 
away quite steeply. The boat ramp would remain 
usable but the northern courtesy dock would be 
grounded. The large mooring docks at would re- 
main accessible to large boats, but the access ramps 
from the shoreline would be very steep. 

Rock Creek Park, Washington: The swimming area 
would be only one foot deep at the warning floats. 
Since it drops off quite steeply toward the stream 
channel, it would probably not be possible to extend 
the beach area. The toe of the boat ramp would be 
above water. 

Blalock Canyon Boat Ramp, Oregon: This site is 
located in a small embayment with access via a 
culvert under the railroad. At MOP, the culvert 
would be accessible only to small boats with a draft 
of three feet (0.9 m) or less. The only amenity at 
this site is an unpaved boat ramp; the toe of the 
ramp would be three feet above water. 

Sundale Park, Washington: The swimming area 
inside the swim beach floats would be substantially 
reduced and would have a maximum depth of 2 ft. 
(0.6 m). The toe of the boat ramp would be above 

water level and the boat dock would be grounded, 
possibly damaging the dock units. 

Roosevelt Park, Washington: The swimming beach 
would be dewatered. The boat ramp and docks 
would remain usable to boats with a draft of less 
than three feet. 

Arlington Park, Washington: The toe of the boat 
ramp would be approximately 1.5 ft. (0.46 m) above 
water and the shallow end of the dock would be 
grounded. The swimming area would be reduced by 
about one-half of its size. The floating bandstand 
used by the city for a summer concert series would 
be grounded and could possibly be unusable depend- 
ing on the angle of the bottom slope. 

Quesnel (Threemile Canyon) Park The only ameni- 
ty at this site is a boat ramp. At MOP the toe of the 
ramp would be 2 ft. (0.6 m) above water. The east 
channel entrance to the embayment would be dry. 

Crow Butte State Park, Washington: The boat ramp 
toe would be approximately 4 ft. (1.2 m) above water 
and the bottom of the boat basin near the tie-up 
docks would dewatered at 2.5 ft. (0.76 m) above the 
river elevation. The swimming beach area would be 
substantially reduced in size, with depths ranging 
from 0 to 4 ft. (0 to 1.2 m). The irrigation pump 
intake would be above water and therefore useless. 

Plymouth Park, Washington: The boat ramp to 
would be approximately one ft. (0.3 m) above water. 
Depths along the boat ramp and tie-up docks 
would be reduced to from 2 to 4 ft. (0.6 to 1.2 m). 

Nugent Park, Oregon: This site is located on the 
Umatilla River arm of Lake Umatilla. At MOP, the 
boat ramp toe would be approximately 3 ft. (0.9 m) 
above water level. The Umatilla River channel 
would be reduced to a very small size, not passable 
to anything other than hand-carry craft. 

Boardman Park, Oregon: The swimming area would 
be reduced but could be extended by moving floats 
outwards. The boat ramp toe would be approxi- 
mately 2 ft. (0.6 m) above water. The shallow ends 
of the courtesy tie-up docks at the boat ramp, as 
well as the year round moorage docks would be 
grounded. Maximum depths at the end of the 
moorage docks would be approximately 5 tO 6 ft. (1.5 
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to 1.8 m) which is not deep enough for some of the 
larger craft (such as fixed-keel sailboats) moored 
there. The tie-up docks and moorage docks would 
require longer access gangways. 

Imgon Park, Oregon: At MOP, the swimming area 
would be dewatered. The toe of the boat basin 
would be approximately three feet above water level. 
Since the bottom of the entrance channel is at 
elevation 255.6 ft., the boat basin would be inaccessi- 
ble to all but very shallow draft boats. The depth of 
the boat basin along the courtesy docks and year- 
round moorages would be a maximum of approxi- 
mately 5 ft. (1.5 m), which is not deep enough for 
most of the larger craft using this site. 

Umatilla Park, Oregon: The water depth at the toe 
of the boat ramp would be approximately one foot. 
Water depths along the eastern moorage dock of the 
marina would be reduced to approximately three 
feet. restricting use by larger boats. The swimming 
area would be reduced in size. 

4.2.17.4 Effects on Fish Habitat and Fishing 
Success 

Preliminary results from the SOR Anadromous Fish 
Work Group indicate that none of the alternative 
SOS’s under consideration would result in significant 
benefits or impacts to anadromous fish species (see 
SOR Technical Appendix C). Consequently, none of 
the alternatives would be expected to have any 
significant effect on fishing or fishing success for 
anadromous fish in Lake Umatilla, including salmon, 
steelhead and sturgeon. 

The SOR Resident Fish Work Group modelled 
potential impacts to two key resident sport fish 
species at Lake Umatilla, walleye and smallmouth 
bass (see SOR Technical Appendix K). For bass, 
$OS la, lb, 2c, 2d, 4c, and 9b would not have any 
significant impacts. In comparison, under SOS 5b, 
5c, 9a and 9c, drawdown of John Day Pool to MOP 
will reduce the amount of shallow water habitat by 
approximately 6000 acres for four to five months of 
the year. The greater range of pool elevations and 
the lower average pool elevation would negatively 
affect spawning success, fry rearing and over-win- 
tering survival. Consequently, reduced fish catching 

success and fishing participation would be expected 
under these alternatives. A high percentage of the 
fishing for resident species on Lake Umatilla occurs 
in shallow backwaters and embayments. At MOP 
under these SOSs, the areal extent of the backwaters 
would be greatly reduced and access to many pre- 
ferred fishing areas would be eliminated during the 
drawdown period. 

Under the PA, drawdown of John Day Pool to MOP 
would reduce the shallow water habitat by the same 
amount year-round. Ultimately, however, year 
round drawdown to MOP may allow some shallow 
water habitat to reestablish at the lower elevation. 
It is estimated that it would take at least 3-5 years 
for aquatic vegetation and food base to develop in 
new shallow water areas. This would allow for some 
re-establishment of habitat over several years. It is 
unknown at this time to what extent habitat would 
develop or if acreage of shallow water habitat would 
be comparable to present conditions. From limited 
available data on pool topography it appears that 
the amount of shallow water areas (potential habitat 
development) at elevation 257’ will be substantially 
less than current conditions due to configuration of 
the river channel. Therefore, it is assumed that 
initial impacts to recreational fishing under the PA 
would be severe. Some fishing habitat and fishing 
access may be restored over time but probably not to 
the extent of existing habitat. 

For walleye, none of the alternatives would be 
particularly beneficial. SOS 1A would be slightly 
better than the other SOSs. No significant change in 
fishing or fishing success for walleye would be ex- 
pected as a result of any of the SOSs. 

4.2.17.5 Effects on Wildlife HabitatlHunting & 
Wildlife Viewing Success 

The Umatilla National Wildlife Refuge, operated by 
the USFWS, and the Irrigon and Willow Creek 
Wildlife Management Areas, operated by ODFW, 
are located on the upper half of the John Day pool. 
Waterfowl hunting, fishing, wildlife viewing and 
other refuge associated activities are very important 
at Lake Umatilla. 

The SOR wildlife appendix (Appendix N) describes 
impacts of the alternative SOS’s to species and 
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habitats at Lake Umatilla. These impacts may 
correspondingly affect wildlife-related recreational 
activities. 

Under SOS la, lb, 2c, 2d, 4c, and 9b operational 
limits are designed take waterfowl habitat and 
associated recreation into consideration and benefit 
them. The lake is held at a lower pool (maximum of 
elevation 263.5 ft.) in the spring through the end of 
June for flood control purposes, and also to protect 
nesting waterfowl. After October 31, the maximum 
pool elevation is dropped back down to elevation 
263.5 ft. Maintaining this elevation during waterfowl 
hunting season allows access to the shoreline for 
hunters and other users and provides good waterfowl 
hunting opportunities. 

Under SOS 5b, 5c, 9a and 9c, the annual drawdown 
of Lake Umatilla to MOP from May through August 
would perch marshes and riparian habitat areas well 
above the actual water level. The amount of shallow 
water habitat at Lake Umatilla would be reduced by 
approximately 6000 acres for four to five months of 
the year. Drawdown and subsequent loss of stand- 
ing water in marsh habitats would result in loss of 
nesting, foraging, escape and hiding cover for water- 
fowl and other species using those areas. 

The predominant wildlife-related recreational 
activity on Lake Umatilla is waterfowl hunting in the 
fall and winter. Under these strategies, the reduc- 
tion in waterfowl species for hunting would be 
minimal because the local duck population com- 
prises only a very small percentage of the total 
wintering population. Migrant waterfowl form the 
majority of birds available for hunting. These 
populations arrive in the fall after the elevation of 
Lake Umatilla has been brought back up and are not 
directly affected by the summer drawdown. After 
October 31, the maximum pool elevation is back 
down to elevation 263.5 ft. This is considered the 
optimum pool elevation during waterfowl hunting 
season because it allows access to the shoreline and 
duck blinds. For comparison, local production is 
roughly estimated at 2,000 ducks annually, while 
wintering waterfowl populations range from 100,000 
ducks and 100,000 Canada geese, depending upon 
crop patterns and other factors (Dorsey, 1993). Loss 

of local waterfowl production might be noticeable in 
the very early portion of the hunting season when 
local birds comprise most of the harvest. 

On the other hand, wildlife viewing opportunities 
during the spring and summer would probably 
decline. The mix of species available for viewing 
would change. Loss of water from McCormick 
Slough, Patterson Slough, Irrigon and other devel- 
oped wildlife viewing areas at Umatilla Refuge 
would have the most profound effect on wildlife 
viewing. Ducks, rails and other species associated 
with emergent marsh, riparian and submergent 
aquatic plant communities would be adversely 
affected. Other species which take advantage of 
mudflats and shallow ponds, primarily shorebirds, 
would have improved habitat conditions. 

Under the PA, year-round drawdown would result 
in more severe imacts to hunting, wildlife viewing 
and other recreational activities. In addition to the 
loss of local waterfowl populations, the habitat that 
supports the large wintering populations that pro- 
vide the bulk of waterfowl hunting opportunities 
would be greatly reduced. Consequently, it is antici- 
pated that hunting success and demand would suffer. 

Ultimately, however, year round drawdown to MOP 
may allow some shallow water habitat supporting 
waterfowl and other species to reestablish at the 
lower elevation. It is estimated that it would take at 
least 3-5 years for emergent marswaquatic vegeta- 
tion to develop in new shallow water areas. This 
would allow for some re-establishment of habitat 
over several years. It is unknown at this time to 
what extent habitat would develop or if acreage of 
shallow water habitat would be comparable to pres- 
ent conditions. From data on pool topography it 
appears that the amount of shallow water areas 
(potential habitat development) at elevation 257 feet 
will be substantial@ less than current conditions due 
to configuration of the river channel. Therefore, it 
is assumed that initial impacts to waterfowl hunting 
under the PA could be severe. The level of impact 
would be very severe if the irrigated crop base, 
particularly field corn, is reduced or lost as a result 
of drawdown. Some waterfowl habitat and hunting 
access may be restored over time but probably not to 
the extent of existing habitat. 
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4.2.17.6 Effects on Recreational Safety and 
Physical Characteristics 

High water velocities. High water velocities are an 
existing hazard in the Columbia River; the powerful 
hydrodynamics associated with operation of the 
dams can be particularly dangerous for small craft. 
Safety hazards occur for recreational navigation 
occur both above and below the dams during re- 
leases. River velocities vary considerably with 
natural river flows. 

Flows in Lake Umatilla under SOS la  and l b  would 
remain within the normal range; most recreationists 
are prepared to deal with a wide range of water 
velocities as a natural hazard. 

All other SOSs (particularly 9a and 9b) would result 
in significantly higher average flows during the 
spring flood period (May and June), but flows would 
remain well within the normal range for the project 
and would not create any new or more serious 
hazards. 

Shoaling. Shoaling is an existing problem at Lake 
Umatilla which is exacerbated at low pool. Deposi- 
tion of sediments and creation of shoals creates 
difficulties for recreational navigation. Construction 
of shoreline facilities at most sites on this lake 
requires special designs to prevent severe sediment 
deposition. Arlington Park and Crow Butte State 
Park both have continuing dredging requirements 
due to sedimentation. 

The mouths of many of the small tributary streams 
form small embayments on Lake Umatilla, including 
Sundale, Rock, Willow and Alder Creeks. At these 
sites minimal recreation facilities, including boat 
ramps, have been provided. In addition to being used 
as recreation sites, they provide an important safety 
component for recreational navigation as “harbors of 
refuge” under high wind conditions. At these loca- 
tions sedimentation and shoaling are major problems. 
Most of the sediments are brought in by the tributary 
streams and are trapped in the embayments by high- 
way and railroad embankments. At each of these 
sites, the sedimentation problem is considered a 
major constraint to development additional of facili- 
ties to meet future needs. At one time, Rock Creek 

Park was a moderately developed recreation site; it 
is now semi-closed and minimally used due to 
severe sedimentation in the Rock Creek Arm. 

Sediments carried in by the John Day River have 
also created a shoaling problem 2 miles upstream of 
Phillipi Park on the John Day Arm of the lake. 
Continued shoaling could impede recreational 
navigation upstream to “the Narrows” a popular 
fishing spot on the John Day arm. Sedimentation 
could also fill in the boat basins and moorage facili- 
ties at both Phillipi and LePage Parks. Sedimenta- 
tion also occurs in the Columbia River at the John 
Day River mouth but is not currently a problem for 
recreational boating. 
By maintaining pools at or near full throughout the 
summer recreation season, SOS la, l b  and 4c, would 
be expected to minimize recreational problems 
associated with shoaling and sedimentation in Lake 
Umatilla. Under SOS 2c, 2d and 9b, the pool would 
be maintained at a lower elevation (2625 ft) through- 
out the summer, possibly exacerbating sedimentation 
problems. However, this intermediate pool is still 
several feet above the minimum operating pool for 
Lake Umatilla, so impacts to recreational navigation 
would be slight. Under SOS !%, 5c, 9a, 9c and the PA, 
Lake UmatiIIa would be held at MOP for extended 
periods, increasing the severity of existing sedimenta- 
tion problems. 

Shoreline erosion caused by wind-driven wave 
action has impacted recreation facilities and made 
access difficult in some places around the shorelines 
of the reservoirs, particularly Lake Umatilla. Wave 
cut erosion at the low pool line has contributed to 
significant damage at the toes of boat ramps at 
Alderdale, Roosevelt Park, Crow Butte State Park, 
and Quesnel Park Under !%, 5c, 9% 9c and the PA, 
the lakes would be held at minimum pool for longer 
durations resulting in increased opportunity for 
erosion at these and other sites. 
In addition, erosion at the maximum pool level has 
created precipitous slopes along the edge of Lake 
Umatilla, reaching a height of 10 feet in some places. 
During the winter at high pool periods, wind-driven 
waves cause significant bank erosion problems at 
Irrigon Park In addition to impacting facilities at 
developed recreation sites, erosion also impacts 
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general recreational use and access at dispersed 
locations along the shoreline. Erosion can also 
severely impact cultural resource sites. Under 91, 
5c79a, 9c and the PA, the lakes would be held at low 
elevations for longer durations, perhaps reducing the 
potential for erosion at the high pool level. 

4.2.17.7 Effects on Water Quality Parameters 
Influencing Recreation 

There are no known significant water quality issues 
or concerns that affect or influence recreation at 
Lake Umatilla under any of the alternative SOSs. 

4.2.17.8 Effects on Aesthetics 

Operation of John Day Project under SOS la, l b  or 
4c would not have a significant effect on the scenic 
amenities of the region. In general, visual quality 
along Lake Umatilla under SOS 2c, 2d and 9b, would 
be slightly decreased during the five months of the 
summer when the lake is held at a lower pool (eleva- 
tion 262.6 ft.). Low water levels create a "bathtub 
ring" effect around the shoreline of the lakes; dried 
algae appears white against the dark basalt rocks of 
the region. More beaches and shoals are also exposed 
during low pool periods. This is a negative visual 
affect but to a certain extent is naturally occurring and 
is not particularly noticeable in comparison with the 
grand scale of other scenic amenities. Also, since 

river levels fluctuate daily within the normal opera- 
tional range, there is no long-term visual impact. 

Operation of John Day Project under SOS 5b, 5c, 6b, 
6d, 9a, 9c, and the PA could have a significant effect 
on the scenic amenities of the region. An estimated 
6,000 acres of shallow embayments and backwater 
areas along Lake Umatilla are dewatered at MOP. 
These aesthetic impacts would remain constant over 
the drawdown periods. 

4.2.1 7.9 Mitigation Opportunities 

No recreation mitigation actions are needed at Lake 
Umatilla under SOS la, lb, 2c, 2d, 4% or 9b. 

Under SOS 5b, 5c, 9a, 9c and the PA, operation of 
John Day project at MOP during some or all of the 
year would have severe impacts on the usability of 
many of the recreation facilities on Lake Umatilla. 
Many of these facilities could be modified to im- 
prove their usability at MOP. 

Through the John Day Drawdown Advanced Plan- 
ning and Design (AP&D) Study, authorized by the 
Energy and Water Development Appropriations Act 
of 1993 (Public Law 102-377, October 2,1992), the 
Corp of Engineers, Portland District has undertaken 
advanced planning and design of modifications to 
public and private facilities, including recreation 
facilities of John Day Dam at MOP. Table 4-43 
presents a summary of recreation site impacts and 
the actions possible to mitigate those impacts. 
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Table 4-43. John Day Drawdown to MOP; Recreation Site Impacts Assessment and Recommended Mitigation 
Actions (Site evaluations base on 1994/95 hydrosurvey data) f w 

0) 

- 
scs 

’hase 1 
cost 

($000) 

$67.20 

SITE ELEMENTS - MODIFICATIONS 

Elevation Backwater ~ 

COMMENTS 
**Include trash cleanup at 

all sites 
BOAT 
RAMP 

BOAT 
DOCK(S) 

MOORAGE, FUELING 
& SANITARY DOCKS 

SWIM 
BEACH 

River 
Mile 

216 

MANAGING 
ENTlTY 

Railroad Island, 
WA (North Shore) 
/ COE 

257 Add two 20 ft. segments 35 ft. extension 

36.4 ft. extension Modify gangways to Docks 
#1-4 

Sign shallow 
heas 

Le Page Park, OR 
/ COE 

Add two 20 ft. segments @ N. 
side boat ramp dock w/l 
U-pile. 

b177.60 

$105.70 

$40.20 

257 

257.3 

218 

DRM4 

a) Check gangway skids 
b) Dredginglexcavation 

required adjacent to docks to 
remove silt buildup 

) S. Dock - move short 
hinged dock out one dock 
segment. 

3 N. Dock - OKbut consid- 
er dredging. 

Philippi Park, OR 
/ COE Modify gangway skid Plates. NIA noexisting ramp 

257 No others Beach is dry Hydro survey indicates channel 
dredging required. 

Rock Creek Park, 
WA/ COE 16.1 ft. extension 229 

233.5 
Fill required to extend boat 
ramp; very shallow within 
launch area and at culvert. 

Blalock Canyon, 
OR / COE 

100 ft. extension 
(fill only, no con- 
crete planks) 

$37.10 N/A 257 N/A none 

257 Add buoys 60-80 ft. extensionw/ 3 piles Sundale Park, WA 
/ COE to BIA 

Roosevelt Park, 
WA/ COE 

$80.30 

$152.80 

55 ft. extension 

no impact 

236.5 

241 257 
~~ 

ModifyGangway 
skid plate. 

Need more in- 
formation 

257.1 

______ 

I) Excavate under small dock 
)) Modify gangway skid plate. 
0 Excavate under band- 

stand approach pad to Elm. 
255 (2’ depth). 

Arlington Marina 
/Park, OR/ Port of 
Arlington/ City of 
Arlington 

a) 20 ft. extensionw/ 

b) Modify gangway skid plates 
U-piling. 

for all docks. 

Dredging re- 
quired 

$285.00 241 22.4 ft  extension 

a) Markchannel at West 
entrance. 

b) Sign East entrance as 
“Shallow Channel’’ 

Previously existing dock 
removed; new dock if to be 
replaced, piles. 

257.1 Three Mile 
Canyon, OWCOE 

Crow ButteSt. 
Park, W A / W h -  
ington State parks 

$142.94 

$244.60 

51.2 ft. extension 255 

261 

~ 

Embayment Boat Ramp - 
Requires fill for extension. 
75 ft  depth of rock excavation 
required in embayment to ac- 
mmmodate 10 ft. draft vessels 
(12 ft draft required). 

a) Consider high 
water use only. 

b) Extend boat 
basinramp 
46.4 ft. 

Boat basin courtqhmte 
dump dock has inadequate 
draft, excavate under or relo- 
cate. 

a) Add hvo/three 20 ft. seg- 
mentswl 1 -2piles. 

b) Modify gangway skid Plates. 
Dredge / exca- 
vate 

257.2 



a)Add20ft.segmentw/lpile. 
b) Modifygangwayskidplates. 

a) Floating Dock - Dredge 
under high comer and ro- 
tate45 degrees, add 1 pile. 

b)Mwrage dock#l - exca- 
vate toprevent torque. 

c)Mwragedock#2 - modify 
aocess by relocating gang- 
way anchor block. 

a) 'Rvo 20 ft. segments each 
sidew/ 1 piling eachside. 

b)Modifygdngwayskidplates 

ne-up dock needs 25' exten- 
sionw/5 piles (SEENOTE 
1). 

Blasting is required to provide 
10' draft from the marina 
entrance to a point apprax 50' 
beyond the relocated deep draft 
dock (SEE NOTE 4). 

ALLFEATURESHIGH 
AND DRY! COE - Leasing 
HC Fishing Platform only 

260.7 

260.7 

Table 4-43. John Day Drawdown to MOP; Recreation Site Impacts Assessment and Recommended Mitigation 
Actions (Site evaluations base on 1994/95 hydrosurvey data) - CONT 

. .  
SITEELEMENTS - MODIFICATIONS scs 

Phase 1 
cost 

($000) 

River 
Mile 

I 
BOAT 
RAMP 

SWIM 
BEACH 

Backwater COMMENTS 
**Include trash cleanup at 

all sites 

MOORAGE, FUELING 
DOCK(S) & SANi'I'ARY DOCKS I MANAGING 

ENTITY 

Boardman Park, 
OR/Boardman 
Park & R ~ c .  Dis- 
trict 

Dredge / exca- 
vate 

* .  
269 49.7 ft extension $5,852.4 257.3 

62.4 ft extension 
(verify hydro SIK- 

vey) 

At El. 264 buoy area, depth is 
6.2: just beyond slope changes 
to lv:5h, dredging required, 
SEE NOTE 4 

Approach channel to Swim 
Beach needs to be opened up to 
allow freshwater exchange 
including removal of gravel bar 
at slough entrance. 

Imgon Park, OR/ 
Irrigon Park & Rec 
District 

Repair bank 
erosion 258 282 $174.02 

Major excava- 
tion required 
(SEE NOTE 
2)  

no impact Plymouth Park, 
WA/ COE 289 $192.62 260.2 

* .  
. .  . .  

a) Fuel Dockconnection OIC; 
temporady relocate during 
excavation 

b) Swap shallow & deep draft 
docks 

c) Bcavate a minimum of 3 ft 
deep to provide a 10 ft draft 
(SecNote5) 

a) Boat ramp south dock - 
extend two 20 ft. segments, 
Add one U-Pile. 

b) Replace 22 piles. 
c) Swap deep &shallow docks. 
d) Mcdify gangway skid plates. 

Umatilla Park, 
OW 
Port of UmatiIla 

Major excav. 
required (SEE 
NOTE 3) 

289 no impact 65,731.90 

Consider reloca- 
tion of ramp and 
HC fishing access 
facility 

89, UR 
.5 

Nugent Park, OR/ 
City of UmatiUa 

Add gangway to existing dock, 
may require driving 1 pile $227.14 

$13,800 (1995 indexed cost) 
NOTES: 

1. The gangway for the Tie-up Dock will be partially on dIy land at Elev. 258 (Elev. 257 plus backwater) and will require an extension of approx. 25 feet. This can be accomplished by 
saving the existinggangway and skid plate, connecting the remainingskidplate dock segment to the existingpiles adjacent to the dock segment, connecting a new 25 ft. gangway to 
the remainingskid plate dock, and moving the remaining portion of existing dock to the new gangway. This design utilizes two existing piles but requires that 5 new piles be drilled. 
Will evaluate excavation as a solution. 

2. The Swim Beach is basically dry at Elev. 258. The available swimming area will be approx. 2ft.deep and too small for swimming activity. The team suggests that the North bank of 
the swim basin be excavated to a Elev. 253. This would allow a 5 ft. depth considering the backwater elevation at JD MOP Elev. 257. In addition, the basin entrance channel should 
be regraded and excavated to the same depth. This may require cofferdaming the entrance to the swimming basin. 



f 
P 
0 

Table 4-43. John Day Drawdown to MOP; Recreation Site Impacts Assessment and Recommended Mitigation 
Actions (Site evaluations base on 1994/95 hydrosurvey data) - CONT 

NOTES: 
3. The Swim Beach at Umatilla Park requires dredginghxcavation to provide adequate swimming area. This can be accomplished by steepening the beach slope to lv:12h from 

4. The study team has inadequate data on the entrances to the Umatilla and Irrigon Boat Basins. This information will need to be obtained in order to design cofferdams used for 

5. Boat basin (Umatilla Manna, Irrigon Marina, Crow Butte State Park, and Boardman Manna) bottom surface is rock. It is believed that excavation may be accomplished by utilizing 

Elev. 264 to Elev. 252. The hydro survey information indicates dredgeable material to Elev. 252. 

dewatering during construction. 

a D- 10 ripper in the dry. Blasting may be required. 
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4.2.18 THE DALLES PROJECT (LAKE 
CELILO) 

4.2.18.1 DescriptionMydrologic 
Characteristics 

The Dalles Project is a run-of-river dam. The 
recreational suitability of Lake Celilo is affected by 
both pool elevations (as measured as forebay eleva- 
tion at The Dalles Dam) and flows (as measured by 
average monthly releases from John Day Dam). The 
optimum pool elevation of Lake Celilo for recre- 
ation is 159 feet NGVD. The Dalles Dam can be 
operated from a minimum pool of 155.0 feet up to a 
maximum pool of 160.0 feet. However, the normal 
operational range is narrower, from 157 to 160 feet. 
Elevations within this normal range of operations 
have minimum impacts to recreation facilities. 
Under all of the alternative SOSs, the pool elevation 
would be maintained within this normal operating 
range. Therefore, the only significant difference 
between the alternative SOS's would be in terms of 
the flows passing through Lake Celilo. Although it 

varies depending upon a number of factors, includ- 
ing the recreational activities being participated in, 
the optimum range of flows for recreation at Lake 
Celilo is generally considered to be from 150 to 250 
kcfs (4230 to 7050 cms). 

Average monthly flows at The Dalles Project are 
strongly influenced by the natural hydrograph of the 
Columbia River basin. n b l e  4-44 displays average 
monthly flows released through The Dalles Dam 
under the 13 alternative SOSs. As shown, under all 
of the SOSs, actual flows vary considerably through 
the summer recreation season with the natural 
hydrograph, generally peaking in May or June, and 
declining through the summer to a low in August or 
September. The major effect of the alternative 
SOSs would be to shift the peak and low flow peri- 
ods around during the summer recreation season. 
Table 4-45 compares the average flows during June, 
July and August and displays the percentage of years 
that flows would be greater than, less than or within 
the preferred range for recreation in those months. 

Table 4-44. The Dalles Lock & DadLake Celilo - Average Monthly Outflows (KCFS) 
for Alternative SOSs 

sos 
l a  
l b  
2c 
2d 
4c 
5b 
5 C  
6b 
6d 
9a 
9b 
9c 
PA 

Jan 
216 
217 
212 
172 
208 
213 
214 
213 
213 
148 
158 
172 
170 - 

Feb 
200 
202 
200 
195 
195 
209 
201 
201 
201 
172 
181 
194 
182 - 

Mar 
191 
182 
178 
201 
172 
194 
177 
178 
117 
207 
212 
219 
196 - 

APr 
225 
219 
225 
223 
229 
224 
224 
224 
224 
283 
296 
243 
259 - 

May 
282 
273 
285 
269 
281 
286 
286 
286 
286 
292 
283 
267 
278 

Month 
Jun 
253 
259 
272 
287 
291 
271 
271 
271 
271 
302 
300 
272 
295 

Jul 
173 
179 
175 
199 
190 
172 
172 
172 
172 
237 
203 
205 
209 

A% 
119 
119 
121 
118 
112 
116 
116 
116 
116 
166 
138 
130 
131 

SeP 
112 
115 
109 
109 
93 
88 

109 
94 

105 
82 
82 
80 
93 

Oct 

116 
120 
117 
117 
113 
118 
118 
119 
119 
88 
88 
99 

102 - 

Nov 
129 
132 
127 
125 
122 
126 
129 
129 
129 
89 

102 
125 
112 - 

DfX 
154 
156 
153 
151 
163 
155 
156 
157 
157 
133 
153 
163 
148 
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4 Recreation Appendix 

Table 4-45. The Dalles Lock & Dam/Lake Celilo, Summer Average Monthly Flows 
(KCFS) and Percent of Years Within Optimum Recreation Range 

sos 

l a  
l b  
2c 
2d 
4c 
5b 
5c 
6b 
6d 
9a 
9b 
9c 
PA 

Average 
Flows 
(KCfS) 

253 
259 
272 
287 
291 
271 
271 
271 
271 
302 
300 
272 
295 

June 
% Years 
Flows in 
Optimum 

Range 
48 
48 
52 
46 
36 
50 
50 
50 
50 
28 
30 
48 
32 

Average 
Flows 
(Kcfs) 

173 
179 
175 
199 
190 
172 
172 
172 
172 
237 
203 
205 
209 

July 

Percent of Years Flows 

> 250 kcfs 
16 
20 
16 
22 
26 
16 
16 
16 
16 
26 
22 
26 
20 

Under SOS l a  and lb, flows peak during May and 
then drop quickly through June and July. During 
July, flows under SOS l a  are within the preferred 
recreation range 36 percent of years as compared to 
only 30 percent for SOS lb. Under both SOSs, 
minimum annual flows are reached during August, 
September and October during which time they 
remain relatively stable between 110 and 120 kcfs 
(3300 crns). During August, flows are lower than the 
preferred miriimum for recreation during 94 percent 
of years. 

Recreation conditions at Lake Celilo under SOS l a  
and 1B are expected to be slightly better under high 
water years than average water years, while average 
water years are slightly better than low water years. 
This is attributable to the fact that, while pool 
elevations at the project are maintained within a 
relatively narrow range under all water conditions, 
low flow conditions combined with low pool eleva- 
tions during late summer and early fall would nega- 
tively impact some recreation facilities. 

Optimum 
Range 

36 
30 
42 
54 
44 
42 
42 
42 
42 
74 
64 
52 
66 

c 150 kcfs 
48 
50 
42 
24 
30 
42 
42 
42 
42 
0 
14 
22 
14 

Au 

Average 
Flows 
(Km 

119 
119 
121 
118 
112 
116 
116 
116 
116 
166 
138 
130 
131 

s t  

% Years 
Flows in 
Optimum 

Range 
6 
8 
10 
6 
4 
4 
4 
4 
4 

100 
48 
24 
30 

Average monthly flows under SOS 2c are similar to 
those under SOS l b  and la. Peak annual flows in 
May are greater than the maximum preferred flow 
for recreation in June during 48 percent of years. 
The only significant difference between these three 
alternatives is that flows are slightly higher in June 
under SOS2c. August flows are below the preferred 
minimum flows for recreation during 90 percent of 
years. 

Under SOS 2d, peak flows are shifted from May to 
June. Higher flows during the months of June and 
July would average approximately 40 cfs (1130 crns) 
higher than under SOS la, lb, or 2c. June flows 
would be higher than the preferred maximum during 
58 percent of years but would fall within the pre- 
ferred range in July during 52 percent of years. 

SOS 4c is similar to SOS 2d. Flows peak in June 
when they would be greater than the maximum 
preferred flow at during 64 percent of years. Flows 
decline sharply in July and would fall within the 
preferred range during 44 percent of years. In 
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August, flows would be lower than the preferred 
minimum for recreation during 96 percent of years. 
By September average flows fall well below the 
minimum preferred flow for recreation nearly 100 
percent of years. 

Flows under SOS 5b, 5c, 6b and 6d would be similar 
to those under SOS 2c. The biggest difference 
between these alternatives and the other SOSs is 
that they shift higher peak flows to May and have 
lower average flows in June, July and August. In 
July, flows would fall within the preferred recreation 
range during 42 percent of years, compared to the 42 
percent of years that flows would be below the 
preferred mkimum of 150 kcfs. By August, flows 
under these SOS fall below the preferred minimum 
flow during 96 percent of all years. 

SOS 9a features much higher flows during May 
through August than any of the other alternatives. 
June flows would be above the preferred maximum 
for recreation during about 72 percent of years. 
This effect would be balanced, however, by more 
consistent flows during the remainder of the summer 
recreation season. For example, during July, the 
average flow would be within the preferred range 
during 74 percent of years. During August, flows 
remain above the preferred minimum during 100 
percent of years. By September, however, average 
monthly flows drop to 82 kcfs well below flows for 
that month under SOS l a  or 2c. 

SOS 9b would also feature higher flows during the 
summer recreation season than either SOS l a  or 2c 
but not as high as 9a. They would start out slightly 
higher than under SOS 9a in April, remaining 
relatively constant through June at 300 kcfs (8500 
cms). By July and August, flows drop considerably 
lower than under SOS 9a. However, in comparison 
with the other SOSs, July and August flows would 
still be relatively good for recreation, remaining 
within the preferred range 64 and 52 percent of 
years during those months, respectively. September 
flows would also be well below those of SOS l a  or 
2c. 

SOS 9c would begin the summer recreation season 
with slightly lower flows in May than any of the 

other SOSs. Peak flows would be shifted to June. 
Flows would be reduced during the remainder of the 
summer. 

The PA would feature higher flows during the sum- 
mer recreation season than either SOS l a  or 2c. 
They peak in June when flows would be higher than 
the preferred maximum during 68 percent of years. 
Flows would remain relatively high in July and 
August. In comparison with the other SOSs, July 
and August flows would be relatively good for recre- 
ation, remaining within the preferred range 66 and 
62 percent of years during those months, respective- 
ly- 

4.2.18.2 Quantitative Results of Impact 
Assessment Models 

No recreation impact assessment models were 
developed for this FEIS for estimating quantitative 
changes in visitation at Lake Celilo. Pool elevations 
will remain stable within the normal five foot operat- 
ing range of The Dalles Dam across all months for 
all alternatives. Although average monthly flows 
through Lake Celilo will vary across the SOSs, they 
will remain within normal historic ranges. Under 
these circumstances, it is believed that none of the 
alternative SOSs will significantly affect recreational 
use of Lake CELILO in terms of total annual visita- 
tion Average annual visitation to Lake Celilo from 
1987 through 1993 was 2,191,200 recreation days. 
No measurable change in average annual visitation is 
expected under any of the alternative SOSs. 

The SOR Draft EIS (DEIS) and Draft Appendix J 
did present the results of models used to estimate 
changes in annual recreation visitation to Lake 
Celilo. Total estimated annual visitation under the 
21 alternative SOSs considered in the DEIS varied 
no more than 5 percent. Those models were based 
on average monthly flows and did not consider the 
impacts of short term operations (weekly and daily) 
on recreation. The RWG decided that the models 
used in the DEIS were not accurate enough for use 
in the final EIS and they have been deleted in the 
FEIS and final Appendix J. 
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4.2.18.3 Effects on Recreation 
FacilitiedActivities 

Of the four lower Columbia projects, Lake Celilo is 
the least sensitive to fluctuations. The Dalles is a 
run-of-river project that normally experiences 
daily 1 to 3 foot fluctuations in pool elevation year- 
round. However, most recreation facilities at the 
lake are designed to remain usable over the entire 
normal 5 foot operational range of the lake. The 
recreational suitability of Lake Celilo is maximized 
at about 159 ft. NGVD, one foot below full operat- 
ing pool of 160 feet. From maximum pool down to 
157 feet, levels of recreational impact are small. 

As the lake approaches the minimum operating pool 
of 155 feet, some impacts to recreational facilities do 
occur. Some boat ramps become only marginally 
usable at minimum pool with inadequate depth for 
safe launching of larger trailered boats, including 
Maryhill State Park, Celilo Park, and Horsethief 
Lake State Park Also, swimming beaches become 
only marginally usable at minimum operating pool. 

There would be no significant variation in pool 
elevations of Lake Celilo as measured at the forebay 
of the Dalles Dam under any of the alternative 
SOS’s. However, since Lake Celilo is the shortest of 
the lower Columbia River reservoirs, releases from 
John Day Dam can create a backwater curve in 
which pool elevations are higher at the upper end of 
the reservoir. The backwater curve is not signifi- 
cantly noticeable at low flows under 150 kcfs and 
impacts to recreational facilities are marginal. 

4.2.18.4 Effects on Fish Habitat and Fishing 
Success 

Preliminary results from the Anadromous Fish Work 
Group indicate that none of the alternative SOS’s 
under consideration would result in significant 
benefits or impacts to anadromous fish species 
(salmon and steelhead). Consequently, none of the 
alternative SOS’s are expected to have any signifi- 
cant effect on fishing success for anadromous fish at 
Lake Celilo. 

None of the alternative SOSs are expected to have 
any significant effects on resident game fish species, 

including walleye, smallmouth bass, largemouth bass, 
or white sturgeon. 

4.2.18.5 Effects on Wildlife HabitatMunting & 
Wildlife Viewing Success 

None of the alternative SOS’s is expected to have 
any significant impact on existing wildlife habitat 
conditions along Lake Celilo. Consequently, no 
significant impacts to wildlife viewing or hunting 
would occur. 

4.2.1 8.6 Effects on Recreational Safety and 

Under all of the alternative SOS’s, flows in the river 
peak in May or June and decline rapidly over the 
summer and early fall. As flows and water levels 
drop in Lake Celilo, the amount of surface area 
available for water-based recreational use declines. 
Because of the steep, confined topography of the 
Columbia River channel, a small drop in pool eleva- 
tion would not cause a correspondingly large reduc- 
tion in lake surface area except at a few locations 
where the lakes inundate former terraces or bottom- 
lands and the bottom is flat or shallow. These 
locations tend to be popular sites for water-based 
recreation, including swimming and windsurfing. 

Low water levels may expose dangerous tree stumps, 
rocks and shoals that are hazardous to activities such 
as boating, waterskiing and windsurfing. Under SOS 
la, lb, 2c, 2d, 5c and 6d, the low flow period occurs 
in September at about 110 to 115 kcfs (3100 to 3250 
crns). In comparison, September flows under SOS 
4c, 5b, 6b, 9a, 9b, and 9c are all considerably lower, 
ranging from 80 kcfs (1800 cms) to 95 kcfs (2700 
crns). Each of these would exacerbate low flow 
hazards. However, the average flows are all within 
the normal historical operating range of the reser- 
voir. Since the rocky shoreline of the Columbia 
River is dangerous under any operating conditions; 
most recreationists are aware of those normal haz- 
ards. 

In Lake Celilo, significant sedimentation occurs in 
the reservoir arms of the Wind, Klickitat, White 
Salmon, Little White Salmon and Hood Rivers, each 
of which is a popular fishing and boating location. 
Low pool elevations increase navigation difficulties 

Physical Characteristics 
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in these shoal areas. Again, low flow conditions in 
September under SOS 4c, 5b, 6b, 9a, 9b, 9c, and the 
PA could exacerbate these conditions. 

Several of the alternatives, particularly SOS 2d, 4c, 
9a, 9b, 9c7 and the PA, would result in higher aver- 
age flows during the spring flood (May-June) 
period than are experienced under SOS la  or 2c, 
increasing slightly the safety hazards associated with 
river flows and velocities. These higher spring and 
late summer flows may, however, reduce constraints 
to recreational navigation caused by shoaling and 
sedimentation. 

4.2.18.7 Effects on Water Quality Parameters 
Influencing Recreation 

There are no known significant water quality issues 
or concerns that affect or influence recreation at 
Lake Celilo under any of the alternative SOS’s. 

4.2.18.8 Effects on Aesthetics 

Operation of The Dalles Dam under all of the 
alternative SOS’s does not have a significant effect 
on the scenic amenities of the region. In general, 
visual quality along Lake Celilo is increased when 
the river is at a higher level. Low water levels create 
a “bathtub ring” effect around the shoreline of the 
lakes; dried algae appears white against the dark 
basalt rocks of the region. This is a negative visual 
affect but to a certain extent is naturally occurring 
and is not particularly noticeable in comparison with 
the grand scale of other scenic amenities in the 
region. Also, since river levels fluctuate daily within 
the normal operational range, there is no long-term 
visual impact. 

4.2.1 8.9 Mitigation Opportunities 

No recreation mitigation actions are recommended 
at Lake Celilo under any of the alternative SOS’s 
under consideration. 
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4.2.19 BONNEVILLE PROJECT / LAKE 
BONNEVILLE 

4.2.19.1 Descriptioflydrologic 
Characteristics 

Bonneville Project is a run-of-river dam. The 
recreational suitability of Lake Bonneville is affected 
by both pool elevations (as measured as forebay 
elevation at Bonneville Dam) and flows (as mea- 
sured by average monthly releases from Bonneville 
Dam). The optimum pool elevation of Lake Bonne- 
ville for recreation is 76.5 ft. While the operational 
range of Bonneville Dam is from a minimum pool of 
70.0 ft. up to a maximum pool of 77.0 feet, normal 
operations are narrower, ranging from 71.5 to 76.5 
feet. Forebay elevations within the normal range of 
operations would have minimum impacts to recre- 
ation facilities on Lake Bonneville. 

During summer months, the project typically re- 
leases low flows in early morning hours up to maxi- 
mum value 1000 AM and holds the high value until 
about 11:OO PM. This normally occurs on a daily 
basis except on weekends and results in tailwater 
fluctuations of 2-6 feet (0.6 to 1.8 m). Weekend 

fluctuations are usually significantly less because 
power demands are at a lower level. 

Although it varies depending upon a number of 
factors, including the types of recreational activities 
being participated in, the estimated optimum range 
of flows for recreation on Lake Bonneville are from 
150 to 250 kcfs (4300 to 7100 cms). Effects of high 
and low flows above and below this range are de- 
scribed in succeeding sections. 

Average monthly flows at Bonneville Project are 
strongly influenced by the natural hydrograph of the 
Columbia River basin. Thble 4-46 displays average 
monthly flows released through the dam under the 
13 alternative SOSs. As shown, under all of the 
SOSs, actual flows vary considerably with the natural 
hydrograph through the summer recreation season, 
generally peaking in May or June, and declining 
through the summer to a low in August or Septem- 
ber. The major effect of the alternative SOSs would 
be to shift the peak and low flow periods around 
during the summer recreation season. Thble 4-47 
compares the average flows during June, July and 
August and displays the percentage of years that 
flows would be greater than, less than, or within the 
preferred range for recreation in those months. 

Table 4-46. Bonneville Lock and DadLake Bonneville, Average Monthly Out- 
flows (KCFS) for Alternative SOSs 

sos 
la 
l b  
2c 
2d 
4c 
5b 
5C 
6b 
6d 
9a 
9b 
9c 
PA 

Jan 
225 
225 
220 
181 
216 
221 
222 
221 
221 
157 
166 
181 
179 

Feb 
209 
211 
208 
203 
204 
217 
209 
209 
209 
180 
188 
202 
191 

Mar 
198 
190 
186 
209 
179 
201 
185 
185 
185 
215 
219 
226 
203 

APr 
233 
227 
233 
230 
237 
232 
232 
232 
232 
290 
304 
251 
267 

May 
287 
278 
290 
274 
286 
291 
291 
291 
291 
297 
288 
272 
283 

Month 
Jun 
256 
262 
275 
290 
294 
274 
274 
274 
274 
305 
303 
275 
297 

JuI 
176 
182 
178 
202 
193 
175 
175 
175 
175 
240 
206 
208 
212 

Aug 
121 
121 
123 
120 
114 
119 
119 
119 
119 
168 
140 
132 
133 

SeP 
114 
117 
112 
111 
95 
91 

112 
97 

108 
84 
84 
83 
96 

Oct 
119 
123 
120 
120 
116 
121 
121 
122 
122 
90 
91 

102 
105 

Nov 
134 
137 
132 
130 
127 
131 
135 
135 
135 
94 

107 
131 
117 

Dec 
162 
164 
161 
159 
171 
163 
165 
165 
165 
141 
161 
171 
156 
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I ~ U I ~ :  c)--c)l. Duririeviiie LOCK e uarmLaKe monneviiie, Summer Average Montniy tlows 
(KCFS) and Percent of Years Within Optimum Recreation Range (150-250 
KCFS) 

sos 

l a  
l b  
2c 
2d 
4c 
5b 
5c 
6b 
6d 
9a 
9b 
9c 
PA 

Average 
Flows 
(Kcfs) 

256 
262 
275 
290 
294 
274 
274 
274 
274 
305 
303 
275 
297 

June 
% Years 
Flows in 
Optimum 

Range 
48 
46 
42 
42 
34 
42 
44 
44 
44 
26 
30 
42 
34 

Average 
Flows 
m f s )  

176 
182 
178 
202 
193 
175 
175 
175 
175 
240 
206 
208 
212 

July 
Percent of Years Flows 

> 250 kcfs 

Under SOS l a  and lb, flows peak during May with 
averages of about 280 kcfs (8000 crns) and then drop 
slightly in June to about 260 kcfs (7100 crns). By 
July, they fall significantly to about 180 kcfs (4900 
cms) when they are within the preferred recreation 
range only 38 percent of years in SOS l a  as 
compared to 56 percent for SOS lb. Under both 
SOSs, minimum annual flows are reached during 
August, September and October when they remain 
pretty stable at an average of around 121 kcfs (3200 
crns). During August, flows are lower than the 
preferred minimum for recreation during approxi- 
mately 90 percent of years. 

Under SOS 2c flows are similar to those under SOS 
l b  and la, peaking during May. They remain great- 
er than the maximum preferred flow for recreation 
in June during 42 percent of years. The only signifi- 
cant difference between these three alternatives is 
that flows are slightly higher in June under SOS2c. 
August flows average 123 kcfs (3400 crns) and are 

18 
22 
16 
22 
28 
16 
16 
16 
16 
30 
22 
26 
22 

Optimum 
Range 

38 
56 
42 
58 
44 
40 
40 
40 
40 
70 
56 
52 
64 

< 150 kcfs 
44 
22 
42 
20 
28 
44 
44 
44 
44 
0 
22 
22 
14 

Au 

Average 
Flows 
(Kcfs) 

121 
121 
123 
120 
115 
119 
119 
119 
119 
168 
140 
132 
133 

1st 

% Years 
Flows in 
Optimum 

Range 
8 
10 
12 
10 
8 
8 
6 
8 
8 

100 
52 
28 
38 

below the preferred minimum for recreation during 
88 percent of years. 

SOS 2d and 4c are similar, with peak flows shifted 
from May to June. Flows during the months of June 
and July would average approximately 25 to 30 cfs 
(700 to 850 crns) higher than under SOS la, lb, or 
2c. June flows would be higher than the preferred 
maximum during 42 and 34 percent of years for 2d 
and 4c, respectively, but would fall within the pre- 
ferred range in July during 58 and 44 percent of 
years. In August, flows would be lower than the 
preferred minimum for recreation during 90 and 92 
percent of years. The only significant difference 
between SOS 2d and 4c occurs in September when 
average flows are 111 and 95 kcfs, respectively. 
However, September flows for both fall well below 
the minimum for recreation nearly 100 percent of 
years. 

Flows under SOS 5b, 5c, 6b and 6d would be similar 
to those under SOS 2. The biggest difference 
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between these alternatives and the other SOSs is 
that they substantially shift higher peaks to earlier in 
spring. Flows peak at an average of 291 kcfs (8000 
cms) during May and drop off slightly by June when 
they are greater than the maximum preferred flow 
for recreation about 56 percent of years. In July, a 
significant drop would result in flows within the 
preferred recreation range during only 40 percent of 
years, compared to the 44 percent of years that they 
would be below the preferred minimum of 150 kcfs. 
By August, flows fall to an average of 119 kcfs (3400 
kcfs), well below the preferred minimum. 

The predominant feature of SOS 9a is much higher 
flows during May through August than any of the 
other alternatives. June flows would be above the 
preferred maximum for recreation during about 70 
percent of years. This effect would be balanced, 
however, by more consistent flows during the re- 
mainder of the summer recreation season. For 
example, during July, the average drops to 240 kcfs 
(6800 cms) and would be within the preferred range 
during 70 percent of years. During August, flows 
remain above the preferred minimum during 100 
percent of years. By September, however, average 
monthly flows drop well below that month under 
SOS l a  or 2c. 

SOS 9b would also feature higher flows during the 
summer recreation season than either SOS l a  or 2c. 
They would start out slightly higher than under SOS 
9a in April, remaining relatively constant through 
June. By July and August, flows drop considerably 
lower than under SOS 9a. However, in comparison 
with the other SOSs, July and August flows would 
still be relatively good for recreation, remaining 
within the preferred range 56 and 52 percent of 
years during those months, respectively. September 
flows would also be well below those of SOS l a  or 
2c. 

SOS 9c would begin the summer recreation season 
with slightly lower flows in May than any of the 
other SOSs. Peak flows would be shifted to June 
and would remain relatively high in July. Flows 
would be reduced during the remainder of the 
summer. 

The PA would feature higher flows during the sum- 
mer Greation season than either SOS l a  or 2c. 
They peak in June when they would be higher than 
the preferred maximum during 66 percent of years. 
Flows would remain relatively high in July and 
August. In comparison with the other SOSs, July 
and August flows would be relatively good for recre- 
ation, remaining within the preferred range 64 and 
32 percent of years during those months, respectively. 

4.2.19.2 Summary of Quantitative Impacts 

No recreation impact assessment models were 
developed for this FEIS for estimating quantitative 
changes in visitation at Lake Bonneville. Pool 
elevations will remain stable within the normal five 
foot operating range of Bonneville Dam across all 
months for all alternatives. Although average 
monthly flows through Lake Bonneville will vary 
across the SOSs, they will remain within normal 
historic ranges. Under these circumstances, it is 
believed that none of the alternative SOSs will 
significantly affect recreational use af Lake Bonne- 
ville in terms of total annual visitatibn. Average 
annual visitation to Lake Bonneville from 1987 
through 1993 was 2,191,200 recreation days. No 
measurable change in average annual visitation is 
expected under any of the alternative SOSs. 

The SOR Draft EIS (DEIS) and Draft Appendix J 
did present the results of models used to estimate 
changes in annual recreation visitation to Lake 
Bonneville. Total estimated annual visitation under 
the 21 alternative SOSs considered in the DEIS 
varied no more than 5 percent. Those models were 
based on average monthly flows and did not consider 
the impacts of short term operations (weekly and 
daily) on recreation. The RWG decided that the 
models used in the DEIS were not accurate enough 
for use in the final EIS and they have been deleted 
in the FEIS and final Appendix J. 

4.2.19.3 Effects on Recreation 
Facilities/Activities 

Lake Bonneville is a run-of-river project. Most 
recreation facilities at the lake are designed to 
remain usable over the entire normal 5 foot opera- 
tional range of the lake. The recreation potential of 
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Lake Bonneville is at its peak at full operating pool, 
elevation 76.5 ft, and when flows are within the 
range of 150 to 250 kcfs. Impacts are minimal down 
to elevation 72.5 ft. Maintenance of pool elevations 
within that range during the peak summer recreation 
season would maximize recreational use. 

The normal (average) minimum pool for Lake 
Bonneville (71.5 ft.) is significantly higher than the 
actual minimum pool (70.0 ft.). The additional 1.5 
foot (0.5 m) drop in pool elevation from the average 
minimum pool occurs during low flow periods of 
summer and late fall can have moderate impacts on 
recreation. When the lake is at or near Minimum 
Operating Pool elevation during low flow periods, 
many of the facilities are only marginally usable. 

Boat ramps, moorages, docks and other facilities at 
Hood River Boat Basin and Marina and Mayer 
State Park are unusable during shallow water condi- 
tions under any of the alternative SOSs (combined 
low flow and low pool elevations). Other ramps at 
Drano Lake and Wind River are affected by shoal- 
ing and shallow water conditions. Boat ramps at 
The Dalles Boat Basin and Marina and at Cascade 
Locks Marine Park remain usable for launching 
smaller boats at minimum pool. However, water 
depths would be just marginally over 3 feet in depth, 
restricting launching of larger boats such as fixed- 
keel sailboats which are popular at the site. 

Shallow depths within protected boat basins, often 
caused by sedimentation and shoaling, can be a 
problem at low pool elevations. For example, the 
channel and boat basin at Mayer State Park has a 
design depth of 67.7 feet. At minimum operating 
pool, the depth of the boat basin and channel is 
about 5 feet. Nevertheless, under normal operating 
conditions, Mayer Park is a popular moorage for 
deep keel sailboats. In 1990, Oregon State Parks 
added new dock facilities at the park to promote this 
and other boating uses. 

Siltation at the mouth of Hood River also causes a 
shallow entrance to the Hood River Boat Basin, 
estimated at about 4 feet in depth at minimum 
operating pool. The Port of Klickitat Boat Basin at 

Bingen is also impacted by shallow water with low 
summer flows under existing operations. 

At Mayer State Park the lower end of beach sand is 
at elevation 71.5 feet, leaving the entire beach area 
high and dry at minimum operating pool. At the 
Dalles Riverfront Park, at minimum operating pool, 
the swimming floats and buoys would have a water 
depth of only about 3 feet, which is inadequate for 
full enjoyment of the activity. Swimmers could be 
expected to move further out into the channel to 
reach an acceptable depth, possibly conflicting with 
other uses. 

At the Port of Hood River “events area”, the most 
heavily used windsurfing site in the Columbia Gorge, 
it is necessary for windsurfers to carry their boards 
and equipment across approximately 300 feet of 
beach to reach the river at minimum operating pool. 
Similar conditions exist at The Dalles Riverfront 
Park, where the shore of the river is be moved out 
about 75 feet at minimum pool. River wash stone 
placed on the beach at this park to cover a mud 
substrate is be exposed, forcing users to cross an 
unappealing beach. 

Decreases in the size of the pool at high use areas 
such as Hood River and The Dalles shorten the 
reach that windsurfers have to sail, concentrating 
more participants into a smaller area in the channel. 

In Lake Bonneville, significant sedimentation occurs 
in the reservoir arms of the Wind, Klickitat, White 
Salmon, Little White Salmon and Hood Rivers, each 
of which is a popular fishing and boating location. 
Low pool elevations increase navigation difficulties 
in these shoal areas. 

4.2.19.4 Effects on Fish Habitat and Fishing 
Success 

Results from the SOR Anadromous and Resident 
Fish Work Groups indicate that none of the alterna- 
tive SOSs under consideration would result in signif- 
icant benefits or impacts to anadromous or resident 
fish species in Lake Bonneville (see SOR appendices 
C and I(, respectively). Consequently, no significant 
change in fish catching success or fishing is expected 
under any of the SOSs. 
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4.2.19.5 Effects on Wildlife HabitatMunting & 
Wildlife Viewing Success  

Results from the SOR Wildlife Work Group indicate 
that none of the alternative SOSs under consider- 
ation would result in significant benefits or impacts 
to wildlife species at Lake Bonneville (see SOR 
Appendix N). Consequently, no significant change 
in hunting or wildlife viewing success is expected 
under any of the SOSs. 

4.2.19.6 Effects on Recreational Safety and 

Under all 13 SOSs, as flows and water levels drop 
naturally in Lake Bonneviile over the course of the 
summer recreation season, the amount of surface 
area available for water-based recreational use 
declines. Because of the steep, confined topography 
of the Columbia River channel, a small drop in pool 
elevation would not cause a correspondingly large 
reduction in lake surface area except at a few loca- 
tions where the lakes inundate former terraces or 
bottomlands and the bottom is flat or shallow. 
These locations tend to be popular sites for water- 
based recreation, including swimming and windsurf- 

Low water levels may expose dangerous tree stumps, 
rocks and shoals that are hazardous to activities such 
as boating, waterskiing and windsurfing. The rocky 
shoreline of the Columbia River is dangerous under 
normal operating conditions; most recreationists are 
aware of the normal hazards. 

Physical Characteristics 

ing. 

As a result of these effects, the numbers of recrea- 
tionists and types of activities that may be safely 
accommodated at a water body may be reduced. 
Congestion is not a serious problem on the Colum- 
bia River except during windsurfing events and other 
peak use periods at popular access points such as 
Hood River. At present, mostly only experienced 

windsurfers frequent the navigation channel; begin- 
ners and novices make use of embayments, coves 
and other protected areas. 

An existing safety concern at Hood River, The 
Dalles, and other locations in the region is the 
potential for conflicts between windsurfers and 
barges and other commercial craft in the navigation 
channel. Under present operations, and at present 
levels of windsurfing and navigation use this has not 
been a serious problem; education and coordination 
between commercial navigators and windsurfers 
appears to have solved most of the issue. 

4.2.19.7 Effects on Water Quality Parameters 
Influencing Recreation 

None of the 13 alternative SOSs would have any 
significant affect on water quality parameters, issues 
or concerns that affect or influence recreation at 
Lake Bonneville. 

4.2.19.8 Effects on Aesthetics 

None of the 13 SOSs would have a significant effect 
on the scenic amenities of the region. In general, 
visual quality along Lake Bonneville is increased 
when the river is at a higher level. Low water levels 
create a “bathtub ring” effect around the shoreline 
of the lakes; dried algae appears white against the 
dark basalt rocks of the region. This is a negative 
visual affect but to a certain extent is naturally 
occurring and is not particularly noticeable in com- 
parison with the grand scale of other scenic ameni- 
ties in the region. Also, since river levels fluctuate 
daily within the normal operational range, there is no 
long-term visual impact. 

4.2.1 9.9 Mitigation Opportunities 

No recreation mitigation actions are recommended at 
Lake Bonneville under any of the alternative SOSs. 
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4.2.20 COLUMBIA RIVER BELOW 
BONNEVILLE DAM 

4.2.20.1 Description/Hydrologic 
Characteristics 

The focus of this analysis is on flow-related recre- 
ational impacts downstream from Bonneville Dam. 
The further downstream from the dam the less 
significant those impacts become. Recreation sites 
below Bonneville Dam down to the lower end of the 
Columbia River Gorge are included in this analysis 
because they may be directly impacted by project 
operations. Below approximately the mouth of the 
Sandy River, the Columbia River widens and opera- 
tional impacts on recreation are less significant. 

Although it varies depending upon a number of 
factors, including the types of recreational activities 
being participated in, the estimated optimum range of 
flows for recreation on the columbia River below 

Bonneville Dam are from 150 to 250 kcfs (4300 to 
7100 cms). Effects of high and low flows above and 
below this range are described in succeeding sections. 

Average monthly flows released from Bonneville Dam 
are strongly influenced by the natural hydrograph of 
the Columbia River basin. Tible 4-48 displays aver- 
age monthly flows released through the dam under the 
13 alternative SOSs. As shown, under all of the SOSs, 
actual flows vary considerably with the natural hydro- 
graph through the summer recreation season, generally 
peaking in May or June, and declining through the 
summer to a low in August or September. The major 
effect of the alternative SOSs would be to shift the 
peak and low flow periods around during the summer 
recreation season. 'Itible 4-49 compares the average 
flows during June, July and August and displays the 
percentage of years that flows would be greater than, 
less than, or within the preferred range for recreation 
in those months. 

Table 4-48. Columbia River Below Bonneville Dam, Average Monthly Pool Elevations 
(ft. NGVD) for Alternative SOSs 

sos 
la  
l b  
2c 
2d 
4c 
5b 
5c 
6b 
6d 

9a 
9b 
9c 
PA 

Jan 
225 

225 

220 

181 

216 

221 

222 

221 

221 

157 

166 

181 

179 

Feb 
209 
211 

208 

203 

204 

217 

209 

209 

209 

180 

188 

202 

191 - 

Mar 
198 

190 

186 

209 

179 

201 

185 

185 

185 

215 

219 

226 

203 - 

APr 
233 

227 
233 

230 

237 

232 

232 

232 

232 

290 

304 

251 

267 - 

May 
287 

278 

290 

274 

286 

291 

291 

291 

291 

297 

288 

272 

283 

Month 

Jun 
256 

262 

275 

290 

294 

274 

274 

274 

274 

305 

303 

275 

297 

Jul 
176 

182 

178 

202 

193 

175 

175 

175 

175 

240 

206 

208 

212 

Aug 
121 

121 

123 

120 

114 

119 

119 

119 

119 

168 

140 

132 

133 

SeP 
114 

117 
112 

111 

95 

91 

112 

97 

108 

84 

84 

83 

96 

Oct 
119 

123 

120 

120 

116 

121 

121 

122 

122 

90 

91 

102 

105 - 

Nov 
134 

137 
132 

130 

127 

131 

135 

135 

135 

94 

107 

131 

117 - 

De42 
162 

164 

161 
159 

171 

163 

165 

165 

165 

141 

161 

171 

156 
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July 
Percent of Years Flows 
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A 

Average 

Table 4-49. Columbia River Below Bonneville Dam, Summer Average Monthly Flows (KCFS) 
and Percent of Years Within Optimum Recreation Range (150 - 250 KCFS) 

48 
46 
42 
42 
34 
42 
44 
44 
44 
26 
30 
42 
34 

sos 

176 
182 
178 
202 
193 
175 
175 
175 
175 
240 
206 
208 
212 

l a  
l b  
2c 
2d 
4c 
5b 
5c 
6b 
6d 
9a 
9b 
9c 
PA 

16 
22 
28 
16 
16 
16 
16 
30 
22 
26 
22 

Average 
Flows 
Bcfd 

42 42 123 
58 20 120 
44 28 115 
40 44 119 
40 44 119 
40 44 119 
40 44 119 
70 0 168 
56 22 140 
52 22 132 
64 14 133 

256 
262 
275 
290 
294 
274 
274 
274 
274 
305 
303 
275 
297 

June 

Average 
Flows 
Bcfd 

% Years 
Flows in 

Optimum 
Range 

Flows 
(Kcfs) Optimum 

>250 kcfs 1 Ranee I 4 5 0  kcfs I 

Under SOS l a  and lb, flows peak during May with 
averages of about 280 kcfs (8000 crns) and then drop 
slightly in June to about 260 kcfs (7100 crns). By July, 
they fall significantly to about 180 kcfs (4900 crns) 
when they are within the preferred recreation range 
only 38 percent of years in SOS l a  as compared to 56 
percent for SOS lb. Under both SOSs, minimum 
annual flows are reached during August, September 
and October when they remain pretty stable at an 
average of around 121 kcfs (3200 cms). During Au- 
gust, flows are lower than the preferred minimum for 
recreation during approximately 90 percent of years. 

Under SOS 2c flows are similar to those under SOS l b  
and la, peaking during May. The only significant 
difference between these three alternatives is that 
flows are about 15 to 20 kcfs (400 to 570 crns) higher 
in June under SOS2c when they remain greater than 
the maximum preferred flow for recreation during 42 
percent of years. 

SOS 2d and 4c are similar to each other and vary 
from SOS l a  and 2c, in that peak flows are shifted 

ust 

% Years 
Flows in 

Optimum 
Range 

8 
10 
12 
10 
8 
8 
6 
8 
8 

100 
52 
28 
38 

from May to June. June and July flows run approxi- 
mately 20 to 25 kcfs (700 to 850 cms) higher. June 
flows would be higher than the preferred maximum 
during 42 and 34 percent of years for 2d and 4c, 
respectively, but would fall within the preferred 
range in July during 58 and 44 percent of years. In 
August, flows would be lower than the preferred 
minimum for recreation during 90 and 92 percent of 
years. The only significant difference between SOS 
2d and 4c occurs in September when average flows 
are 111 and 95 kcfs, respectively. However, Septem- 
ber flows for both fall well below the minimum for 
recreation nearly 100 percent of years. 

Flows under SOS 5b, Sc, 6b and 6d would be similar 
to those under SOS 2. The biggest difference 
between these alternatives and the other SOSs is 
that they substantially shift higher peaks to earlier in 
spring. Flows peak at an average of 291 kcfs (8000 
crns) during May but drop off only slightly (16 kcfs; 
450 crns) by June when they are greater than the 
maximum preferred flow for recreation about 56 
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percent of years. In July, a significant drop would . 
result in flows within the preferred recreation range 
during only 40 percent of years, compared to the 44 
percent of years that they would be below the pre- 
ferred minimum of 150 kcfs. By August, flows fall to 
an average of 119 kcfs (3400 kcfs), well below the 
preferred minimum. Under SOS 5b and 6b, flows 
continue to fall substantially through September, 
when they average 91 and 97 kcfs (2600 and 2750 
crns), respectively, compared to 112 and 108 kcfs 
(3200 and 3060 crns) under SOS 5c and 6d. 

The predominant feature of SOS 9a is much higher 
flows during May through August than any of the 
other alternatives. June flows would be above the 
preferred maximum for recreation during about 70 
percent of years. This effect would be balanced, 
however, by more consistent flows during the re- 
mainder of the summer recreation season. For 
example, during July, the average drops to 240 kcfs 
(6800 crns) and would be within the preferred range 
during 70 percent of years. During August, flows 
remain above the preferred minimum during 100 
percent of years. By September, however, average 
monthly flows drop well below that month under 
SOS l a  or 2c. 

SOS 9b would also feature higher flows during the 
summer recreation season than either SOS l a  or 2c. 
They would start out slightly higher than under SOS 
9a in April, remaining relatively constant through 
June. By July and August, flows drop considerably 
lower than under SOS 9a. However, in comparison 
with the other SOSs, July and August flows would still 
be relatively good for recreation, remaining within the 
preferred range 56 and 52 percent of years during 
those months, respectively. September flows would 
also be well below those of SOS l a  or 2c. 

SOS 9c would begin the summer recreation season 
with slightly lower flows in May than any of the 
other SOSs. Peak flows would be shifted to June 
and would remain relatively high in July. Flows 
would be reduced during the remainder of the 
summer and would be the lowest of any of the 
alternative SOSs during September. 

The PA would feature higher flows during the summer 
recrezon season than either SOS l a  or 2c. They 

peak in June when they would be higher than the 
preferred maximum during 66 percent of years. Flows 
would remain relatively high in July and August. In 
comparison with the other SOSs, July and August 
flows would be relatively good for recreation, remain- 
ing within the preferred range 64 and 32 percent of 
years during those months, respectively. 

4.2.20.2 Summary of Quantitative Impacts 

No recreational impact assessment models were 
developed for the reach of the Columbia River below 
Bonneville Dam due to a lack of consistent visitation 
data and comparable quantitative information regard- 
ing the impacts of operations on visitor use. 

4.2.20.3 Effects on  Recreation 
Facilities/Activities 

Extreme Low Flow Conditions. The natural low flow 
levels typically experienced at the end of most summer 
recreation seasons negatively impact developed recre- 
ation sites downstream of the Bonneville Dam. Dur- 
ing 1994, average monthly flows released from Bonne- 
ville Dam for July, August, and September during were 
152,95 and 92 kcfs (4300,2700 and 2600 crns), respec- 
tively. Average flows in those ranges would occur 
under most of the alternatives, particularly during low 
flow years, but would be particularly exacerbated 
under a number of different alternatives SOSs in 
which flows would be increased during spring and 
early summer to improve fish passage, resulting in less 
water available in upstream storage for release in 
later months. SOS 4c, 5b, 6b, 9a, 9b, 9c, and the PA 
would have particularly significant low flow impacts 
on the Columbia River below Bonneville Dam during 
late August, September and October. Under each of 
these alternatives, average September flows awould be 
below 100 kcfs (2800 crns). 

An example of the types of impacts that are experi- 
enced along the Columbia River below Bonnevile 
Dam under low flow conditions occured during 1994. 
Emergency operations for anadromous fish passage 
during the spring and early summer contributed to 
particularly low flows during late summer and early 
fall. Significant impacts were reported by the mari- 
na manager at the Port of Camas/Washougal (Ermis, 
1994). The river staff guage at the marina read a 
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minus 0.6 feet Columbia River Datum (CRD), the 
week before Labor Day, reportedly the first time the 
reading had ever been that low at that time. Shallow 
water moorage spaces along the shoreline became 
unusable. Of 350 boats normally moored at the 
marina, 10 boats went hard aground. Another 15 
moorage spaces were landlocked, usually on week- 
ends, by shallow water barriers between them and 
the river. The header dock (main walkways) along 
the shoreline were aground for most of the week- 
ends in August and September. In at least six 
places, walkways and docks were misaligned, causing 
safety hazards. The boat ramp at the marina re- 
mained usable, but fewer lanes were available. 
Some boaters were forced to leave after unsuccessful 
launches and more boaters needed help in pulling 
their boats and trailers out of the mud after backing 
clear of the concrete launch ramp. Finally, there 
was a higher reported incidence of dock cleats being 
tom from the dock which the marina staff attributes 
to the possibility of shallower water magnifying the 
effect of wave frequency and amplitude. The Port of 
Camas/Washougal reported that these effects had a 
significant impact in the form of lost moorage 
revenues and increased staff time in dealing with 
problems. 

Similar impacts occur at many other developed 
recreation sites along the river below Bonneville 
Dam. At Rooster Rcok State Park in Oregon, late 
summer flows below 100,000 cfs leave the protected 
swimming beach, including jetties, floats and buoys 
completely out of the water. Swimmers are forced 
to go beyond the safe swimming area out into the 
channel. The boat ramps, boat basin, and moorage 
docks also become marginally usable during late 
summer and early fall periods of low water years. 
Similar impacts also occur across the river at Beacon 
Rock State Park in Washington. 

Benson Lake State Park in Oregon features a very 
popular swimming beach in a seep lake that is 
connected to the Columbia River by culvert. As 
water levels in the river drop there is a correspond- 
ing drop in Benson Lake. Below a river elevation of 
approximately 2 to 4 feet, NGVD, there is a decline 
in the usability of this beach. 

Low flow impacts also occur at undeveloped recre- 
ation areas. The sandy beaches and islands along 
the river from Bonneville Dam down to the Port- 
land/Vancouver metropolitan area are very popular 
for boaters, campers, swimmers and other recrea- 
tionists. These beaches tend to become larger and 
more accessible as water levels drop during the 
summer. However, during very low flow conditions, 
shoals and shallow water areas become so extensive 
that they become a boating hazard and access to the 
river is restricted. Side channels along the river that 
are popular for swimming, boating and waterskiing 
typically dry up during late summer. 

Extreme High Flow Conditions. Extreme high flow 
conditions also impact recreation facilities below 
Bonneville Dam. For example, at Rooster Rock 
State Park, late spring and early summer flood 
events erode away beach sand at this popular swim- 
ming and sunbathing beach. High flow conditions 
related to the natural hydrograph of the Columbia 
river basin will occur under all of the alternative 
SOSs. However, those alternatives that tend to 
increase average peak flows or to shift peak flows 
from May until later in the peak recreation season in 
June will exacerbate high flow impacts on recreation. 
Those alternatives include SOS 2d, 4c, 9a, 9b, and 
the PA. 

4.2.20.4 Effects on Fish Habitat and Fishing 
Success 

Results from the SOR Anadromous and Resident 
Fish Work Groups indicate that none of the alterna- 
tive SOSs under consideration would result in signif- 
icant benefits or impacts to anadromous or resident 
fish species in the Columbia River below Bonneville 
Dam (see SOR appendices C and K, respectively). 
Consequently, no significant change in fish catching 
success or fishing is expected under any of the SOSs. 

4.2.20.5 Effects on Wildlife HabitatMunting 81 
Wildlife Viewing Success 

Results from the SOR Wildlife Work Group indicate 
that none of the alternative SOSs under consider- 
ation would result in significant benefits or impacts 
to wildlife species along the Columbia River below 
Bonneville Dam (see SOR Appendix N). Conse- 
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quently, no significant change in hunting or wildlife 
viewing success is expected under any of the SOSs. 

4.2.20.6 Effects on Recreational Safety and 
Physical Characteristics 

Flows downstream from Bonneville Dam may affect 
the sandy shorelines of the river, and consequently 
patterns of use. These shorelines, particularly those 
around Government, Reed, Lemon and other is- 
lands, become very popular in late summer for 
boating, waterskiing, and camping. As water levels 
drop, the beaches in this area of the river become 
larger and more appealing. Eventually, however, as 
water levels become extremely low, sediments and 
large shoals restrict boat access to side channels and 
islands. Close to Bonneville Dam, flows of 250,000 
cfs or more inundate natural beaches. 

Low water levels may expose dangerous tree stumps, 
rocks and shoals that are hazardous to activities such 
as boating, waterskiing and windsurfing. The rocky 
shoreline of the Columbia River is dangerous under 
normal operating conditions; most recreationists are 
aware of the normal hazards. 

High water velocities are an existing hazard in the 
Columbia River; the powerful hydrodynamics 
associated with operation of the dams can be partic- 
ularly dangerous for small craft. Safety hazards 
occur for recreational navigation occur both above 
and below the dams during releases. One special 
existing flow-related hazard involves the anchoring 
of fishing boats in high flow areas, particularly in 
tailrace areas below Bonneville and the other dams. 
The river below Bonneville Dam is a very popular 
sturgeon fishing location. There have been numer- 
ous cases of capsized boats and drownings in that 

area over recent years by boaters attempting to 
anchor with inadequate equipment or knowledge. 

Oregon State Marine Board has recommended that 
safety zones and navigational barriers near the dams 
should be established and signed, and the possibility 
of providing sound warnings during releases should 
be considered. 

4.2.20.7 Effects on Water Quality Parameters 

There are no known significant water quality issues 
or concerns that affect or influence recreation at 
Lake Bonneville under any of the alternative SOS’s. 

Influencing Recreation 

4.2.20.8 Effects on Aesthetics 

Operation of Bonneville Dam under any of the 
alternative SOS’s would not have a significant effect 
on the scenic amenities of the region. In general, 
visual quality along Columbia River below Bonne- 
ville is increased when the river is at a higher level. 
Low water levels create a “bathtub ring” effect 
around the shoreline of the lakes; dried algae ap- 
pears white against the dark basalt rocks of the 
region and large sand banks and shoals are exposed. 
This is a negative visual affect but to a certain extent 
is naturally occurring and is not particularly notice- 
able in comparison with the grand scale of other 
scenic amenities in the region. Also, since river 
levels fluctuate daily within the normal operational 
range, there is no long-term visual impact. 

4.2.20.9 Mitigation Opportunities 

No recreation mitigation actions are needed for the 
Columbia River below Bonneville Dam under any of 
the alternative SOS’s. 
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CHAPTER 5 

COMPARISON OF ALTERNATIVES 

Chapter 4 presented a detailed description of expected 
recreation impacts for each alternative SOS on each 
individual project or river reach in the system. The 
objectives of Chapter 5 are to summarize those im- 
pacts, compare them across the range of alternatives, 
and present key conclusions and observations concern- 
ing potential tradeoffs. This chapter also addresses 
potential cumulative effects of the SOS alternatives, 
and discusses the short-term versus long-term 
aspects of the impact relationships. Finally, a prelimi- 
nary mitigation plan for the Preferred Alternative is 
presented. 

Because Chapter 5 is primarily a comparative analysis, 
the focus throughout the chapter is on the total recre- 
ation visitation estimates generated through model 
analysis of the SOS alternatives. These quantitative 
results are the central measure for the recreation 
analysis, and the primary means by which the impacts 
of the SOS alternatives can be uniformly compared. 
Chapter 4 included qualitative assessment of a number 
of other recreation attributes or issues. While these 
are not explicitly addressed in Chapter 5, these types 
of impacts are assumed to be the forces that ultimately 
translate into changes in visitation captured by the 
recreation impact assessment models (Chapter 3 
presents a summary of the parameters included in the 
recreation impact assessment models, which are 
described in detail in Appendix J-1). 

5.1 SYSTEM-WIDE VISITATION COMPARISON 

The projected visitation effects for a given project or 
river reach can vary considerably in both magnitude 
and direction among the SOS alternatives. Because 
there are large differences in existing and projected 
visitation among the projects, the most significant 
comparison to be made involves total estimated visita- 

tion for the entire system by SOS. These aggregate 
visitation figures indicate how the positive and nega- 
tive changes at the individual projects balance out 
across the entire system, and represent the overall 
visitation impact of each SOS. The impacts also vary 
in magnitude and direction depending on hydrologic 
conditions in a given year. 

Tables 5-la, 5-lb and 5-lc summarize the results of 
the recreation impact assessment models for the entire 
Columbia basin system. They display estimated visita- 
tion by project and river reach for all of the alternative 
SOSs, under low, average, and high water conditions 
respectively. Figure 5-1 graphically displays the 
aggregate results for each SOS under low, average and 
high water conditions. The following discussions of 
estimated absolute visitation levels are based on these 
tables and figure. 

5.1.1 Average Water Conditions 

The recreation models estimated that system-wide 
recreational visitation for the no action alternative 
(SOS 2c) would average about 18 million recreation 
days under average water conditions over the 50-year 
period of record. The model analysis for the other 
SOSs resulted in system-wide use figures that differed 
to varying degrees. Most of the model results indi- 
cated lower visitation, although SOS 1, SOS 2d, and 
SOS 4c generated slightly higher visitation estimates 
compared to SOS 2c. 

Among the SOSs, the highest estimate of average 
visitation is about 18.3 million for SOS lb, or 262,000 
recreation days more than the corresponding figure for 
SOS 2c. In other words, the model estimates suggest 
that, over the long term, operation according to SOS 
l b  would maximize recreational use of the system. 
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CHIEF 
HUNLIRY LIBBY DAW QRAND JOSEPH MID- 

LAKE KOOTENAl F E i N &  CoLUMBIA COULEE DAW 

& LAKE USA OREILLE CANADA ROOSEVELT WOOD! puDS* 
'Os HORSEDAM K O O C W  RIVER LAKEPEND DAWLAKE RUFUS CoLUMBIA 

LAKE 

l a  128,303 604,590 34,316 1,215,923 40,653 1,630,971 47,900 1 , 4 8 1 ~  

I b  125.670 603,795 34.912 1P16,917 41,520 1,637.181 47,900 1,481,900 
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:rE DWORSHAK 
HEUS DAM & 

CANYON' LAKE 

43,500 182.676 

43.500 185,625 

Table 5-1 a. Columbia Basin System Recreation Use Summary (Annual Recreation Days), 
Average Water Year (50-Year Period of Record) 

LWR. ICE 
LITiLE MONU- HARBOR MCNARY JOHNDAY 

sos :?&: GOoSE MENTAL DAWLAKE DAWLAKE DAWLAKE 
RIVER DAM AND ":!+AKE DAMlLAKE SACAJA- WALLULA UMATILLA 

LOWER 

LAKE WEST WEA 

109,147 1,653,879 244,797 140.009 525,658 2,747,500 2,860,009 

105,285 1,687,100 244,861 140.052 525,916 2,747.500 2,860,WQ 

l a  

I b  

BONNE- 
THE VILLEDAW SYSTEM 

LAKE TOTAL 
VILLE' CELILO. BONNE- 

1,411,300 3,164,600 18,267,631 

1,411,300 3,164,600 18,305,543 

5-2 FINAL EIS I995 

143,327 

151.296 

Qc 

PRE ALT 

1,485,478 203,317 119,271 449,605 2,747,500 2,068283 1,411.300 3,164,600 17,152,715 

1,673p60 242,655 138,765 519.212 2,747,500 1,502,081 1,411,300 3,164.600 16,929,093 



sos 

l a  

LWR. ICE BONNE- 

RWER DAM AND D \ ~ y ~ ~ E  DAM/LAKE SACAJA- WALLULA UMATILLA CELILO. BONNE- 

LOWER M O N S  HARBOR MCNARY JOHNDAY THE VILLEDARU SYSTEM 
TOTAL $izi GRANITE GOOSE MENTAL DAWLAKE DAWLAKE DANLAKE LAKE 

LAKE WEST WEA VILLE' 

124.969 1,503,126 241,693 138,442 519,755 2,747,500 47.900 1,411,300 3,163.600 15,290,455 

Ib 

2c 

2d 

159,583 1,671,616 241,693 138,442 519.755 2,747,500 47.900 1.411.300 3.163.600 15,465,229 

129,289 1,643,500 236.440 135,603 507.249 2,747,500 47,900 1,411.300 3,163,600 15,588,861 

112.769 1.643.500 236.440 135.603 507.249 2,747.500 47.900 1.411.300 3.163.600 15.293.370 

4c 

Sb 

~~~ 

103,898 1,548,965 220,368 126,441 462,740 2.747.500 47,900 1.411.300 3,163,600 15,034,871 

111.3w 858.143 92.436 57.458 163.687 2,747.500 47.900 1.411.300 3.163.600 14,138,175 
~~~ 

sa 

6b 

~~ 

103,539 651,144 70,908 43,933 126,811 2,747,500 47,900 1,411,300 3.163.600 13,915.571 

178342 1.240.964 162.553 95.550 331.691 2,747,500 47,900 1.411,300 3,163,600 14,880,362 

6d 

9a 

178,242 1,240,964 236.440 135,603 507,249 2,747,500 47.900 1,411,300 3,163,600 15.169.860 

119,213 1,122,451 142,677 84.238 279,073 2,747.500 47.900 1,411.300 3,163.600 13.334.309 

9c 

PRE ALT 

~~~ ~~ ~ 

100,026 1,471,296 200.496 117,810 443,601 2,747.500 47.900 1,411,300 3,163,600 14,960,427 

86.189 1,653,949 238,668 136,747 511,493 2,747,500 47.900 1,411,300 3.163.600 15,269,934 
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Table 5-1 b. Columbia Basin System Recreation Use Summary (Annual Recreation Days), 

Low Water Year (1941) 

QRANO 
COULEE 

DAW LAKE 
ROOSEVELT 

CHIEF 
MID- JOSEPH 

&tYs HELLS COLUMBIA 
WOODS puDS' 
LAKE 

~~~~ DWORSHAK DAM & 
LAKE CANYON' 

ALBENI HUNGRY 

& LAKE 

LIBBY DAW 
SOS HORSEDAM KofE,.,- KziEtpI' E.,;; 

USA OREILLE 

COLUMBIA 
RIVER 

CANADA 

l a  80,903 603,968 36,500 1,195,462 

Ib 59,080 593,359 41,996 1,195,462 

36,994 

35,726 

1,683,439 

1,719220 

I 2c 94.240 I 608.735 I 45.402 I 1.195.462 37.092 1.788.762 47.900 I 1A81m I 43.500 I 223.487 
~~ 

2d 92,848 602,979 46.639 1,195,462 1,601,149 

1,575,542 

1.788,762 

47.900 1,481,900 137.712 

190,814 

47,900 1,481,900 168,373 

34,419 

33.760 

37.520 

40 146,042 603,565 54,794 1,024343 
I I I I 

I 5b I 80.903 I 6w.968 I 36,500 I 1,195,462 

37.528 1.788.762 47.900 I 1.481m I 43.500 I 232.514 sc 80,903 603,968 36.500 1,195,462 

6b 80,903 603,968 36.500 1,195,462 47,; 1 1.481,900 1 13 I 184,648 

1,481,900 184.648 

47.900 1,481,900 43,500 110.637 

47,900 1,481,900 43.500 110.543 

1,788,762 

1 .788,762 

1.127,004 

1,329,307 

37.520 

37,520 &I 80.903 603,968 36,500 1,195,462 

9a 36,712 476,616 7,541 847,301 37,246 

33,163 

I 9c I 146.042 I 618.443 I 54.794 I 1.155.626 34.241 1.507&37 47.900 I 1.481.924 I 43.500 I 166,616 

36.338 1.554.798 47.900 I 1.481900 I 43.500 I 154.163 PRE ALT 122.m 591.582 25,318 1,214.704 

I 9b I 91.491 I 1.530.151 I 216.005 I 124.500 I 458.960 I 2.747.500 I 47.900 I 1.411.300 I 3.163.600 I 14.6'33.953 I 

Quantitative recreation impact assessment models were not prepared forthese projects/river reaches; visitation was assumed to be equal 
to average historicvisitation (1987-1993) 
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143.913 607,318 35.064 1,253451 32.665 1.682818 47.900 1,481,900 43,500 I 191,260 

Table 5-1 c. Columbia Basin System Recreation Use Summary (Annual Recreation Days), 
High Water Year (1 976) 

I b  

2c 

2d 

4c 

5b 

SNAKE DWORSHAK MID- GRAND JOSEPH 
HUNCIRY UOBYDAMl KOOTENAl F E : N k  COLUMBIA COULEE I 'Os 1 1 1 RIVER 1 LAKEPEND 1 1 DAhULAKE 1 g:yS 1 Co;!p 1 1 r$ I 

OREILLE ROOSNELT WOODS CANYON' 
LAKE' 

144,101 607,818 35.431 1,253451 31.784 1.683807 47,900 1,481,900 43.500 192.138 

148,416 615.899 33,343 1.253451 32,366 1,685,820 47,900 1,481,900 ~,500 213.106 

145.809 611,078 26.921 1,253,451 29,219 1,702,592 47,900 1,481,900 43,500 226,572 

154.917 629,248 30,394 1,221,005 31,036 1,644,998 47,900 1.481800 43,500 222,212 

143.913 607.318 35.064 1,253,451 32,964 1,685,820 47,900 1,481,900 43,500 238,205 

I I I I I I 1 I I I 
I I I I I I I I I 

5c 

6b 

143,913 607,318 35,064 1,253,451 32,951 1.685820 47,900 1,481,900 43,500 229,017 

143,913 607,318 35,064 1,253,451 32.964 1,685820 47.900 1.481800 43,500 220,558 

Ed 

9a 

9b 

9c 

143,913 607,318 35.064 1,253,451 32,964 1,685,820 47,900 1,481800 43.500 220,558 

135.458 594.648 i9,iza 1.~66.429 31.508 1,705,435 47.900 1,481,900 '=,500 206.088 

141.869 610,476 31.495 1,244277 28,998 1,649.332 47,900 1,481,900 43,500 155,485 

154.917 629,016 30,394 1,222,186 27.500 1,645,073 47,900 1,481,900 43,500 226,756 

9c 

PRE ALT 

PRE ALT 148,279 617.068 32,820 1.265864 28.275 1,705,435 I 47.900 I 1,481,900 I 43,500 I 184,230 I 

105.741 1,498,768 206,416 120,655 453,333 2.747.500 47,900 1,411,330 3,163,600 15,264,355 

198.435 1 . 6 9 0 ~  246,418 140.524 524,681 2,747.500 47.900 1,411.3Do 3,163,600 15,726,121 
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Visitation estimates for SOSs la, 2 4  and 4c are also 
higher than the average figure for SOS 2c. The 
increases in visitation range from about 224,000 
recreation days for SOS l a  to 13,757 recreation days 
for SOS 2d. Operating the system with any of these 
three SOSs would, according to the model, increase 
recreational visitation compared to SOS 2c. 

At the other extreme, the minimum estimated 
visitation level is about 16 million recreation days for 
SOS 5c. The latter figure is about 2 million recre- 
ation days lower than the estimate for SOS 2c. The 
average-condition model results for SOSs 5b, 6b, 
6d, 9% 9b, 9c, and the PA are all also well below the 
SOS 2c estimate. 

5.1.2 Low-Water Conditions 

The year 1941 was chosen as the sample low-water 
year for evaluating recreation impacts because it was 
the last year of the worst critical 4-year period 
across the basin (which should not be mistaken as 
the driest year on record). The low-water visitation 
estimates for the various SOSs range from a high of 
about 15,888,900 recreation days for SOS 2c to a low 
of 13,334,300 with SOS 9a. 

Across the range of SOSs, the visitation estimates 
for low-water conditions are generally very similar 
to those for average water conditions. Under SOSs 
2c, 5c, 6b, and 6d, estimated visitation would actually 
increase very slightly across the system under low- 
water conditions compared to average-water condi- 
tions (in the range of 0.1 to 0.4 percent). On face 
value, increased visitation across the system under 
low water conditions may seem counterintuitive. 
Increases under some alternatives, however, can be 
attributed at least partially to the hydroregulation 
models used to determine the impacts of the alterna- 
tive SOSs. In modeling the alternatives, forecasts of 
low-water conditions in the snowpack of the basin 
allowed hydroregulators to fill most of the storage 
reservoirs in the system in accordance with upper 
flood control rule curves, thereby filling the lakes 
earlier in the summer and, consequently, providing 
longer overall recreation seasons. Forecasting in 
actual conditions may not be as easy as under the 

hypothetical scenarios presented by the SOSs; 
hydroregulators are less likely to minimize flood 
control storage by filling in accordance with the 
upper rule curves. Therefore, the benefits of these 
SOSs may not be realized under actual circum- 
stances. 

SOS 4c, 9a and 9b result in slight losses in estimated 
visitation when compared to the average water (2.7, 
3.7 and 3.9 percent, respectively). The most signifi- 
cant variation in estimated visitation from average to 
low water conditions occurs under SOS 9a. This 
alternative is by far the worst for recreation in low 
water years. SOSs 9a and 9b include considerable 
flow augmentation for improving fish passage. As 
expected, use of water stored in the reservoirs for 
flow augmentation would have a more severe impact 
on recreational use of those projects during low-wa- 
ter years. 

As a result of these variations in visitation with 
different water conditions, the rank ordering of the 
SOSs under low-water conditions changes little 
from the average results discussed previously. The 
SOS 1 options again rank at the top, followed rela- 
tively closely by the two SOS 2 options and SOS 4c. 
SOSs 6b, 6d, 9b, 9c, and PA form a fourth tier, and 
SOS 5 and 9a are grouped relatively closely at the 
bottom of the visitation estimates. 

5.1.3 High-Water Conditions 

The year 1976 was chosen as the sample high-water 
year for evaluating recreation impacts because it was 
the last year of the wettest four-year period across 
the basin (which should not be mistaken as the 
wettest year on record). As expected, estimated 
visitation during a wet year would be slightly to 
substantially higher for all alternatives than during 
average or low-water conditions. More water in 
the system ensures that the reservoirs can be filled 
earlier and maintained longer for recreation. Also, 
there is generally adequate water to maintain 
instream flows for recreation and other uses. The 
visitation estimates in this case range from a high of 
about 18.2 million for SOS l a  and lb, to a low of 
approximately 16 million for SOS 5c. The estimates 
for high-water years for each SOS are larger than 
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the corresponding average figures. The differential 
ranges from 42,500 recreation days for SOS 4c to 
nearly 952,000 recreation days for SOS 9a. 

SOS 9a and 9b are the only alternatives which show 
significant increases in visitation during high water 
years compared to average water. This is attributed 
to the fact that release of stored water for flow 
augmentation would have less impact on the recre- 
ation suitability of reservoirs during wet years. 

5.2 VISITATION RELATIVE TO BASELINE 
CONDITIONS 

The following discussion summarizes the general 
direction and magnitude of the projected visitation 
impacts for the respective SOS alternatives relative 
to baseline conditions. The two benchmarks or 
baseline conditions that are relevant points of 
reference for comparative analysis include: 

project-specific model estimates for SOS l a  
(the “base case” alternative); and 

project-specific model estimates for SOS 2c 
(the No Action Alternative). 

Tmbles 5-2a and 5-2b presents the results of the 
recreation impact assessment models in terms of 
the estimated numbers of visitors gained or lost at 
each project or river reach under all of the alterna- 
tives when compared with SOS 2c and SOS la, 
respectively. Tmbles 5-3 and 5-4 convert those 
changes in absolute visitation into a graphic repre- 
sentation of the percentage differences. 

For each baseline condition, the respective SOSs 
are broadly characterized according to which areas 
of the system show significant differences in visita- 
tion in the comparison, and the direction (positive 
or negative) and general size of those differences. 
The following terms are used throughout this 
discussion to characterize the relative degree of 
change in visitation that could be expected under 
the alternative SOSs. The terminology corresponds 
to the symbols shown on Thbles 5-3 and 5-4. 

- +25% - 
+lo to  +25% = 

+5 to 10% = 

-6% - 
-5to--10% = 

- 

-10 to -25% = 

-25t0-50% = 

- -50% - 

Major increase or benefit 

Moderate increase or benefit 

Minor increase or benefit 

No significant impact 

Minor decrease or negative 
impact 

Moderate decrease or negative 
impact 

Major decrease or negative 
impact 

Severe decrease or negative 
impact 

5.2.1 Comparison to SOS l a  

SOS l a  is considered the “base case” alternative for 
recreation analysis. It represents system operations 
as they existed from 1983 through the 1990-91 
operating year, prior to river management actions 
undertaken in response to the ESA listings. Many 
recreationists in the region think of the operating 
pattern portrayed in SOS l a  as the “old” or 
“normal” way of operating the system. SOS l a  
therefore serves as one baseline or a point of 
reference in comparing recreational visitation 
estimates developed for SOS l b  through SOS PA. 
n b l e  5-3 summarizes the recreation model 
estimates of visitation for each project or river 
reach by SOS, relative to SOS l a  while Figure 5-2 
graphically illustrates those relative differences 
(based on average water conditions over the 
50-year simulation period). 

SOS l b  is very similar to SOS l a  in terms of water 
management actions. The visitation estimates are 
within 5 percent of the corresponding estimates for 
all projects with SOS la, and indicate little or no 
change in visitation levels. On a system-wide 
basis, the recreation impact assessment models 
indicate that SOS l b  is the best alternative for 
recreation, showing a very slight 0.2-percent 
increase over SOS la, the next best alternative. 

1995 FINAL EIS 5-7 



~ 

-69 

-78 

-41 38 0 0 0 25519 

-41 38 0 0 0 -2559 

~~ 

-1385 

-2453 

~ - - 

-99411 0 0 0 -18321 

-57242 0 0 0 -51768 

~- 

BONNE- 
WLLE 
DAW 
LAKE 

BONNE- 
VILLE. 

0 

0 

0 

0 

0 

-~ - 

SYSTEM 
TOTAL 

224172 

262084 

0 

13757 

192702 

ICE 
HARBOR 

DAW 
LAKE 

WEA 

10928 

11186 

0 

0 

-7708 

SACAJA- 

MCNARY JOHN DAY 
DAW DAW 
LAKE LAKE 

WALLULA UMATILLA 

0 304620 

0 304620 

0 0 

0 0 

0 204649 

5 Recreation Appendiw 
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The model results indicate that visitation with SOS 
2c and SOS 2d would be about the same as SOS la  
for most of the projects, with the exception of 
moderate negative impacts to the recreational 
suitability of the John Day Project due to spring- 
summer operation of the pool several feet below full. 
Visitation at the John Day Project would be reduced 
by approximately 11 percent. Average visitation at 
Dworshak would be higher with SOS 2c, compared 
to SOS la, as would visitation at the Clearwater 
River with SOSs 2c and 2d. There would be a slight 
decrease in system-wide visitation (approximately 
1% under both SOS 2c and SOS 2d) compared to 
SOS la. 

SOS 4c, the stable storage alternative, was designed 
primarily to provide more stable pool elevations at 
the storage reservoirs to promote recreation, wildlife 
and resident fish resources. Visitation estimates for 
SOS 4c at most storage reservoirs range from insig- 
nificant change to minor increases compared to 
SOS la. The greatest positive effect on visitation 
would occur at Hungry Horse, Dworshak, and the 
Clearwater River, while Grand Coulee and Libby 
reservoirs would have slight increases. 

Conversely, with SOS 4c the visitation estimates for 
the four lower Snake River projects, the lower 
Columbia River projects, Albeni Falls, and the 
Kootenai River are slightly lower than under 
SOS la, offsetting recreational gains at the storage 
reservoirs. As a result, visitation system-wide with 
SOS 4c would be slightly reduced (1.1 percent) 
compared to SOS la. 

SOS 5b and 5c, the natural river alternatives, and 
SOS 6b and 6d, fixed drawdown alternatives, would 
all primarily affect the recreational suitability of the 
lower Snake run-of-river projects. Visitation 
estimates for Lower Granite, Little Goose, Lower 
Monumental, and Ice Harbor with SOS 5 would be 
severely reduced (by 60 percent, 71 percent, 68 
percent, and 76 percent, respectively) compared to 
SOS la. SOS 5 also includes a drawdown action at 
John Day, with an estimated corresponding decrease 
in visitation of approximately 25 percent. Visitation 
at Dworshak and the Clearwater River would be 
higher with SOS 5 than with SOS la. This increase 

is attributable to earlier filling and higher probability 
for refill during the recreation season under SOS 5 
compared to SOS la. System-wide visitation 
estimates for SOS 5b and 5c are considerably lower 
overall (12.6 and 14.4 percent, respectively) than the 
visitation figures of SOS la. In fact, SOS 5c would 
be the worst alternative for recreation across the 
system compared to SOS la. 

The model results for SOS 6 follow a pattern similar 
to SOS 5, but decreases in visitation would not be as 
severe. They indicate large decreases in use, 
compared to SOS la, for the four lower Snake River 
projects and John Day Project with SOS 6b and 6d. 
These decreases would be limited to John Day, Lower 
Granite, Little Goose (only a slight decrease with 6d), 
and Lower Monumental. Dworshak visitation would 
experience minor increases in visitation for both 
SOS 6 options. Visitation at the Clearwater River is 
expected to increase 23 percent with both options. As 
with SOS 5, SOS 6 would have no significant effects 
on the recreational suitability of any of the other 
projects or river reaches in the system other than the 
projects mentioned above, compared to SOS la. In 
comparison with SOS la, both SOS 6 options would 
result in a minor decrease in recreational use across 
the system. SOS 6b would result in a 5.8 percent 
decrease and 6d would result in a 4.3 percent decrease 
in visitation. 

SOS 9a would have a moderate negative effect on 
visitation across the system, and would have the 
second greatest decrease in visitation of all the SOSs 
compared to SOS la. Projects where there would be 
a major (25 to 50 percent) or severe (more than 50 
percent) reduction in visitation include the four 
lower Snake projects, John Day, and the Kootenai 
River. Visitation at Grand Coulee and Albeni Falls 
would be moderately reduced. 

SOS 9b and 9c would cause moderate decreases in 
visitation across the system. SOS 9b would result in 
significant to moderate reductions in visitation at 
John Day, Dworshak, and the Kootenai River as 
well as minor reductions at Ice Harbor, Grand 
Coulee, Albeni Falls, and Libby. SOS 9c would have 
significant impacts on John Day, moderate to minor 
impacts on the lower Snake projects, and neutral 
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impacts on the other projects. Because of the 
significant reduction in visitation at John Day, the 
system-wide reduction in visitation would be minor 
compared to SOS la. 

Coulee, which would be severely affected; Dworshak; 
the Kootenai River; Libby; and Albeni Falls. John 
Day would be the only project that would be very 
severely affected. SOS PA would have the greatest 
negative impact on John Day of all the SOSs. By 
drafting John Day to MOP year-round except 
during floods, visitation would be reduced about 
52 percent. 

The Preferred Alternative would have a minor 
negative impact on visitation system-wide 
compared to SOS la. Projects that would experi- 
ence visitation declines include John Day and Grand 

Table 5-3. Relative Change in Visitor Use of Alternative SOSs Compared Against 
SOS l a  (Base Case) 

I l a  I l b  PROJECT/ 
RIVER REACH 2c 2d 4c 5b 5c 6b 6d 

Bonneville l o l o  o l o l o l o l o  0 
0 
- 0 

0 ,m 
x x  

A 
0 

A 
A 
A 

- 

A 
0 
0 

Lower Monumental I 0 I 0 A 
0 Little Goose 

Lower Granite l o l o  

++ 1 + + + 1 + +  I ++ I ++ ++ ++ ++ ++ * ++ 
0 

++ 
0 

0 0 
0 0 

0 0 - - I  - I o  I o  
Libby 1 - 0  I o  0 

0 
0 
0 

0 
- 

0 
- System -Wide l o l o  0 I 0 I OCl--l-- 

LEGEND: % change in total visitation in comparison with SOS la  
+ ++ = > +26%, major increase or benefit ++ = > +25 to +11%, moderate increase or benefit 
+ = > +lo% to +6%, minor increase or benefit 
0 
- = > -6% to -lo%, minor decrease or loss 
-- = > -11% to -25%, moderate decrease or loss 
A = > -26% to -50%, major decrease or loss 
X = > -51%, severe decrease or loss 

= + 5%, no significant impact - 
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Table 5-4. Relative Change in Visitor Use of Alternative SOSs Compared Against 

SOS 2c (No Action) 

RIVER REACH 

LEGEND: % change in total visitation in comparison with SOS 2c 

+++ = > +26%, major increase or benefit ++ = > +25 to +11%, moderate increase or benefit + = > +lo% to +6%, low increase or benefit 
0 
- = > -6% to -lo%, low decrease or loss 
-- = > -11% to -25%, moderate decrease or loss 
A 
X = > -51%, severe decrease or loss 

= + 5%, no significant impact - 

= > -26% to -50%, major decrease or loss 
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5.2.2 Comparison to SOS 2c 

As of the writing of this EIS, the actions included in 
SOS 2c represent the most likely future operation of 
the system in the absence of a new strategy devel- 
oped through the SOR. Therefore, SOS 2c is con- 
sidered the No Action Alternative. Because opera- 
tion of the system differs somewhat under SOS 2c 
compared to SOS la, it provides a somewhat differ- 
ent baseline condition with which to compare im- 
pacts. A summary of visitation estimates by project 
for all other SOSs relative to SOS 2c is presented in 
mble 5-4. As with the comparison with SOS l a ,  
mble 5-4 is based on average conditions over the 
50-year simulation period. Figure 5-3 graphically 
illustrates those relative differences (based on 
average water conditions over the 50-year simula- 
tion period). 

In general, the patterns described in Section 5.2.1 
for the comparison to SOS l a  also apply here for the 
comparison to SOS 2c. For most projects in the 
system, SOS 2c provides better recreation conditions 
than does SOS la. The opposite is true for three of 
the lower Snake River run-of-river projects (Little 
Goose, Lower Monumental, and Ice Harbor) and 
John Day, all of which are operated somewhat below 
full pool during part of the spring and the summer 
for fish. Under SOS 2c, the three lower Snake River 
projects show minor decreases in visitation, while 
John Day experiences moderate decreases, 
compared to SOS la. 

SOS 2c shows a slight decline in visitation across the 
system (-1.2 percent) compared to SOS la. 
Because of this difference, those alternative SOSs 
having a negative impact on estimated recreation 
visitation system-wide would be slightly to moder- 
ately more severe in comparison with SOS l a  than 
SOS 2c. For example, since Little Goose and John 
Day Reservoirs are operated at minimum operating 
pool and minimum imgation pool during the sum- 
mer months under SOS 2c, a comparison with other 
SOSs featuring that operation would show no signifi- 
cant change in visitation. Alternatively, those SOSs 
having a positive impact on recreation visitation 
system-wide would be slightly greater compared to 
SOS 2c than SOS la. Again, since Little Goose and 

John Day Reservoirs are operated at low-pool 
elevations during the summer months under SOS 2c, 
a comparison with other SOSs featuring full pool for 
those lakes would show increases in visitation. 

SOS 2d would have virtually the same effect on 
visitation system-wide as SOS 2c. The primary 
exceptions would be at Dworshak, where visitation 
with SOS 2d would be moderately less than 2c. 
SOS 2c would increase visitation at the Cleanvater 
River, but not to the extent that the model indicates. 
A limitation in the model produced an estimate for 
the Clearwater River that was too high (see Sec- 
tion 4.2.13.1). System-wide, SOS 2d would produce 
a minor, almost imperceptible, increase in visitation 
compared to SOS 2c. 

Analysis of SOS 4c indicated little change in visita- 
tion estimates for most projects. Visitation esti- 
mates for Hungry Horse and John Day are moder- 
ately and slightly higher than SOS 2c, respectively. 
Visitation at Lake Pend Oreille and the lower Snake 
projects would be slightly lower than SOS 2c. Over- 
all, SOS 4c would result in a system-wide increase 
in visitation of about one percent compared to 
sos 2c. 

The observations made in Section 5.2.1 for SOSs 5b 
and 5% and 6b and 6d also apply to the comparison 
of these alternatives with SOS 2c. SOSs 5 and 6 
generally result in significantly lower visitation 
estimates for the lower Snake River projects and 
John Day, and higher figures for Dworshak and the 
Clearwater River. Visitation at the rest of the 
projects changes very little. SOS 6d has less of a 
negative effect on visitation compared to SOS 2c 
than SOS 5b, 5c or 6b, because only Lower Granite 
and John Day are drawn down during the spring and 
summer. Other projects would be insignificantly 
affected. Visitation would be reduced moderately at 
John Day and severely at Lower Granite. System- 
wide, visitation would be reduced 11.2 percent with 
SOS 5b, 13.0 percent with SOS Sc, 6.9 percent with 
SOS 6b, and 5.0 percent with SOS 6d. 

SOS 9a would result in severe reductions in visita- 
tion at the lower Snake projects and moderate to 
minor impacts on Dworshak, Grand Coulee, Hungry 
Horse and the Kootenai River. System-wide, 
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visitation would be moderately reduced compared to 
SOS 2c. SOS 9b would cause insignificant changes 
to system-wide visitation. Visitation at Dworshak 
would be severely reduced, while visitation at Grand 
Coulee and Albeni Falls would experience moderate 
to minor decreases. SOS 9c would affect visitation 
similar to, but less severely than SOS 9a. John Day 
would continue to have visitation severely reduced. 
The lower Snake projects would experience moder- 
ate to minor drops in visitation. Overall, visitation 
would be decreased moderately compared to SOS 2c. 

The impact of the PA on visitation compared to 
SOS 2c is virtually the same as the SOS PA impact 
on visitation compared to SOS la. The primary 
reason SOS PA would result in a moderate reduction 
in system-wide visitation is that visitation at John 
Day would be severely reduced because of the 
year-round operation near MOP. 

5.3 KEY TRADEOFF RELATIONSHIPS 

One of the important objectives for Chapter 5 is to 
highlight significant aspects of the impact results that 
may merit consideration in the overall evaluation of 
the SOSs. The analytical results discussed in Sec- 
tions 5.1 and 5.2 support a number of general con- 
clusions or observations that lend perspective to the 
assessment of recreation impacts. They generally 
help to identify the tradeoffs in recreational outputs 
that would implicitly be involved in favoring one 
SOS over another, or the potential significance of 
recreation in the overall evaluation. 

5.3.1 Sensitivity of Aggregate Visitation 

On a system-wide basis, recreation demand does 
not appear too sensitive to changes in operations 
under the alternative SOSs. This sensitivity is 
moderated by high levels of visitation to projects in 
the system in which recreation suitability will not be 
strongly affected by the alternative SOSs. For 
example, Bonneville, The Dalles and Chief Joseph 
Projects all have the same estimated visitation under 
all alternatives. 

The relative differences in projected visitation 
among the SOSs compared to the No Action Alter- 

native (SOS 2c) are not great. The maximum per- 
centage difference in recreation days is approximate- 
ly 13 percent, reflecting the comparison of average 
conditions for SOSs la  and 5c. Accounting for the 
slight gain in expected visitation from SOS 2c to 
SOS lb, the visitation estimates range from about 
1.4 percent above to 13.0 percent below the result 
for SOS 2c. In absolute terms, the difference be- 
tween the maximum and minimum estimates is 
approximately 2,072,913 recreation days, or about 
13 percent of the expected total for SOS 2c. That 
represents a rather narrow band of potential out- 
comes, and suggests that aggregate system-wide 
visitation is not highly sensitive to change with the 
types of operational measures included in the SOS 
alternatives. 

Aside from the “old” pattern of operations repre- 
sented by SOSs la  and lb, SOS 4c would have the 
most beneficial effect on recreation compared to 
SOS 2c. This option would essentially allow system- 
wide visitation to increase by slightly more than 1 
percent over the baseline visitation level that was 
modeled for SOS 2c. SOS 4c reflects a specific 
attempt to benefit recreation, along‘ with resident 
fish, wildlife, and cultural resources, by operating 
with more stable pool levels in the storage reser- 
voirs. The fact that estimated visitation with SOS 4c 
is only slightly higher than the baseline condition 
suggests that the ability to increase system-wide 
visitation through operational measures is limited. 
In fact, other variables besides pool elevation and 
river flows manifested by system operations have a 
stronger influence on recreation use of the system’s 
reservoirs. 

5.3.2 Key Factors in Determining Visitation 
Levels 

The aggregate system-wide visitation estimates 
reported in Figure 5-2 reflect a varying mix of 
positive and negative effects on visitation among the 
SOS alternatives when compared to the No Action 
Alternative (SOS 2c). The following discussion 
attempts to highlight the key tradeoffs among the 
different portions of the system that are responsible 
for the net system results indicated in the table. 
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The system-wide visitation patterns, particularly the 
relatively narrow range across the SOS alternatives, 
are largely determined by the distribution of existing 
use and potential operational measures. As a group, 
the four lower Columbia River projects comprise the 
most heavily used portion of the system. The opera- 
tion of three of these projects (Bonneville, The 
Dalles, and McNary) would remain the same in all 
SOSs, while significant operational changes would 
occur at John Day only with SOSs 5,6,9a, 9c, and 
SOS PA. Consequently, a large portion of the 
system-wide visitation total would be unaffected 
from one SOS to another. Similarly, operations 
would change little or not at all at Albeni Falls under 
all but one of the SOSs, and little at the lower Snake 
River projects under approximately half of the SOSs. 
The net result is that a relatively small portion of 
system-wide visitation is subject to change due to 
differing operations. 

SOS 4c would result in high-pool elevations at 
storage reservoirs during the prime summer recre- 
ation season. As a result, visitation at these reser- 
voirs would be higher compared to SOS 2c. Visita- 
tion numbers at some storage reservoirs are higher 
than the baseline condition with some SOSs, yet 
lower with other SOSs. These differences in visita- 
tion at different storage and run-of-river projects 
tend to cancel out gains at specific storage reservoirs. 

For example, visitation at Dworshak would be 
highest, relative to SOS 2c, with SOS 5c. Despite 
these increases at Dworshak, there would be a 
significant system-wide decrease in recreational 
visitation because of impacts of drawdowns on the 
more heavily used lower Snake River projects and 
John Day. Visitation during average water years at 
Dworshak with SOS 2c is estimated at about 201,400 
recreation days. By contrast, Lower Granite alone 
receives 1,662,700 recreation days with SOS 2c. 
With SOSs 4c, 5b, and 5c, the comparatively small 
increases in visitation at Dworshak would be more 
than offset by decreases at the lower Snake River 
projects and John Day, resulting in a net system- 
wide loss in recreation days. Similar tradeoffs 
between upstream and downstream projects also 
apply to other alternatives. 

5.3.3 Project or Resource-Specific 
Observations 

Aside from system-wide patterns, there are some 
other tendencies in the impact results that apply 
more to specific projects or types of resources. For 
example, SOSs 5,6, and 9c would have moderate to 
severe adverse effects on visitation at one or more 
run-of-river projects, but would have neutral 
effects on the storage reservoirs. The model results 
also indicate there can be localized tradeoffs near 
the storage reservoirs. Operations that would 
improve recreational conditions and thus visitation 
at storage reservoirs could also affect visitation at 
downstream river reaches. At Libby, for example, 
holding water during the summer would maintain 
high-pool elevations but result in low outflows into 
the Kootenai River. As a result, recreation at the 
reservoir would be benefited, but visitation along the 
Kootenai River would be diminished due to lower 
flows. At Dworshak, on the other hand, holding 
water in the summer would actually help recreation 
on the Clearwater River. Releases from late fall 
through early spring would be particularly beneficial 
to steelhead anglers, who are the most numerous 
recreationists using the Clearwater. Some SOSs 
would increase visitation at certain storage reservoirs 
compared to SOS 2c, but would reduce visitation at 
others. For example, SOS 9c would increase visita- 
tion at Hungry Horse and Libby by a total of 34,500 
recreation days relative to SOS 2c. However, visita- 
tion at Dworshak would decrease almost 18,300, 
while visitation at Grand Coulee would decrease by 
about 99,400. 

Several SOSs were devised to protect or enhance 
certain resource values, or to concentrate operations 
at certain projects. SOS 4c was intended to promote 
recreation, resident fish, and wildlife needs at the 
storage projects. By attempting to maintain consis- 
tent and relatively high-pool elevations at storage 
reservoirs, it was believed that recreationists would 
find projects more attractive and usable. Recre- 
ational visitation at most storage reservoirs with 
most of the SOS 4c options would increase or stay 
essentially the same as with SOS 2c. At Albeni Falls, 
however, visitation estimates for SOS 4c indicate an 
insignificant decrease in visitation compared to 
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SOS 2c. The slight decrease in visitation at Albeni 
Falls would be attributed to late summer pool eleva- 
tions that would be 2.5 feet below full pool. 

Although there is not a great deal of difference 
between the SOSs in terms of impacts to system- 
wide recreation, Thbles 5-2a, 5-2b and 5-3 indi- 
cate there would be significant impacts on visitation 
at specific projects. Changes in visitation at projects 
that receive the most use would affect the greatest 
number of recreationists, and have the greatest 
impacts system-wide. Sizable relative changes at 
projects such as the lower Snake River projects, 
John Day, or Grand Coulee would affect many more 
people than an equivalent change at a project that 
receives comparatively little visitation, such as 
Hungry Horse. Nevertheless, considerations such as 
the local economic significance of a recreation 
resource at projects that receive relatively small 
numbers of visitors from a system-wide perspective 
must be factored into evaluations. 

5.4 MITIGATION 

5.4.1 General Types of Recreation Mitigation 

Mitigation would include any action that could be 
implemented by the agencies sponsoring SOR to 
help avoid or minimize impacts to recreational 
resources resulting from changes in operation of the 
system considered under SOR. The following 
general types or categories of recreation mitigation 
concepts could be applied to any of the individual 
projects or to the system as a whole, depending upon 
the location and severity of impacts. 

Improve Public Information 
a. provide better information about 

operations (i.e., provide a “flow 
phone”) 

plan and identify annual operations in 
advance 

impacted by operations) 

b. 

c. promote alternative activities (not 

2) Operational Modifications 
a. improvelstabilize short-term (daily/ 

weekly) operations 
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b. increased sensitivity by operators/ 
hydroregulators to recreational impacts 

3) Structural Modifications 
a. modify facilities (in place) for wider 

range of operations (i.e., extend boat 
ramps) 

b. replace facilities 
- on site 
- elsewhere on project 

4) Relocatiofleplacement 
a. 

b. acquire and develop alternative 

develop new facilities at alternative 
water resource projects in the region 

facilities off-project 

5) Construct additional storage reservoirs 

These mitigation concepts are listed in increasing 
order of cost and difficulty to implement. Improve- 
ment of public information and operational refine- 
ments are relatively easy to implement and probably 
ought to be considered under any of the alternative 
soss. 

Structural modification of facilities ranges in cost 
and difficulty to implement depending upon the 
operational ranges being considered. As long as the 
reservoirs are maintained within their “normal” 
operational ranges, structural modifications of 
recreation facilities can probably be accommodated 
at a relatively low cost. Several agencies are current- 
ly expanding their facilities to make them more 
usable over a wider range of fluctuations. For 
example, the National Park Service recently ex- 
tended 10 boat ramps at Lake Roosevelt. 

For more severe drawdown ranges, the degree of 
difficulty and costs for structural modification of 
facilities increases dramatically. For example, the 
Walla Walla District Corps estimated that the cost of 
modifylng recreation facilities on the Lower Granite 
and Ice Harbor pools under the drawdown alterna- 
tives considered in the 1992 OA/EIS was in the 
neighborhood of $15 million. 
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Ultimately, a point will be reached at the reservoirs 
where drawdown is so severe that it is infeasible to 
modify recreational facilities onsite to mitigate for 
impacts. This point most clearly occurs where it 
becomes physically impossible to modify facilities to 
accommodate the range of fluctuations considered. 
However, a point can also be reached where draw- 
down diminishes aesthetics and other parameters of 
recreational suitability to a point where modification 
of facilities at that project is not a reasonable mitiga- 
tion option. 

When drawdowns result in severe impacts, addition- 
al mitigation measures such as relocation or replace- 
ment of facilities in-kind elsewhere in the region 
may be considered. For example, some of alterna- 
tives under consideration under SOR may result in 
severe to very severe decreases in visitation at the 
Lower Granite and John Day Reservoirs during the 
summer recreation season. Under those alternatives 
it may be necessary for Federal agencies to consider 
mitigating for the loss of recreational opportunities 
by constructing a new recreation facilities elsewhere 
in the region. 

5.4.2 Recommended Recreation Mitigation 
Plan for the Preferred Alternative 

Following is a description of the recommended 
recreation mitigation actions under the preferred 
alternative for each reservoir or river reach in the 
system. 

5.4.2.1 Libby ProjectRake Koocanusa 

The PA would result in drawdowns at the Libby 
Project in excess of those experienced under the 
no-action alternative. These drawdowns would 
affect facilities around the lake to varying degrees. 
The potential exists at Libby to modify many of the 
existing recreational facilities to make them usable 
over a wider operational range than they currently 
are so that they would operational with SOS PA. 
However, because of physical and cost constraints, it 
would not be possible to modify all of the existing 
sites, particularly facilities at the upper end of the 

project. These facilities are dewatered when draw- 
downs exceed 20 feet. 

Mitigation efforts at Libby should focus on improv- 
ing the use of swimming beaches at Rexford Beach 
and the McGillvray Recreation Area. Extending or 
relocating the developed swimming beaches to make 
them usable at pool elevations as low as 20 feet 
below full pool elevation would make swimming 
safer and would allow both beaches to remain open 
longer. Extending the beaches would allow use of 
them for an average of 4 months under the PA. 
Alternative mitigation measures include developing 
swimming areas at other nearby lakes or building a 
swimming pool at a local community. 

Revegetation of the varial zone around the upper 
end of the reservoir and on the flats around Rexford 
and Eureka would improve aesthetic quality and fish 
and wildlife habitat conditions, and would reduce 
dust problems. 

5.4.2.2 Kootenai River Below Libby Dam 

SOS PA would result in higher summer flows (except 
in July) on the Kootenai River below Libby Dam. 
The higher flows would affect recreational access to 
the river. To improve boating access, several unde- 
veloped Corps sites just downstream from Libby 
Dam, such as Blackwell Flats, could be developed to 
provide access at high flows. Fishing piers that 
extend into the river channel could be constructed to 
allow safer access to bank anglers during periods of 
high flow. 

5.4.2.3 Upper Columbia River in Canada 

The extension of the concrete boat ramp at Indian 
Eddy would increase the use of this important 
facility at low flows. In conjunction with the ramp 
extension, the mooring docks could also be reconfi- 
gured and extended to improve the use of this 
facility. Dredging some large river cobbles at the 
entrance of Indian Eddy would improve general 
access to the facility at low flows. 

Constructing mooring docks at the Beaver Creek 
boat launch would improve the use of this facility at 
high river flows. The mooring docks would improve 
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the ease of loading and unloading boats during high 
flows when river currents complicate the use of this 
facility. 

The Canada Customs dock at Trail was destroyed by 
the high flows of 1991, but could be rebuilt in a man- 
ner that allows it to accommodate high flows. Low 
flows do not pose a problem for a dock at this site. 

In order to reduce the impacts of the SOSs on fish 
habitat and, consequently, on fishing success, certain 
mitigation opportunities may be undertaken. Given 
that the flow alternatives would diminish mainstem 
spawning, incubation, emergence and rearing habi- 
tat, these effects may be partially offset by improving 
like habitat on the tributary streams downstream of 
the Keenleyside and Brilliant Dams. The construc- 
tion of regulated flow spawning channels using water 
from the major tributary streams should be under- 
taken. Opportunities to construct these channels 
exist at Murphy, Blueberry, and Beaver Creeks. 'Ib 
reduce the dewatering of fry at the Noms Creek fan, 
this structure could be reconfigured to reduce the 
pooling of water and fry that occurs as water levels 
drop. The improvement of fish habitat and the 
reduction of blockages to upstream migration in the 
other tributary streams should also be pursued. 

While dewatering mainstem fish habitat below the 
confluence of the Columbia and Kootenai Rivers 
does not appear to occur in average and high- 
water years, the stabilization of daily flows from 
upstream dams to limit rapid fluctuations must 
also occur. Given the heavy use of this habitat by 
Lake Roosevelt fish stocks, the implications of 
these flows and this mitigation package would be 
felt downstream of this stretch of the Columbia 
River in Washington State. 

5.4.2.4 Hungry Horse Reservoir 

The PA would provide pool elevations at the reser- 
voir that would be as high or higher than SOS 2c. 
Recreation facilities would therefore remain usable 
for longer periods of the summer than with SOS 2c, 
and no mitigation measures are recommended. 

5.4.2.5 Albeni Falls/Lake Pend Oreille 

SOS PA would allow a full, stable pool, which would 
be almost identical to that associated with SOS 2c, 
the recreation season. Therefore, no mitigation 
measures are recommended. 

5.4.2.6 Grand CouleeRake Roosevelt 

Recreation facilities at Lake Roosevelt have been 
constructed to accommodate recreation at reservoir 
elevations that are near full pool. Under SOS 2c, 
Lake Roosevelt reaches full pool by the end of July 
and remains there through the fall. The PA would 
result in summer pool elevations that would be from 
6 to 9 feet below full pool. Therefore, some mitiga- * 

tion measures, generally at swimming beaches, are 
recommended. 

5.4.2.7 Chief Joseph ProjectRake Woods 

The PA would maintain a stable pool elevation, 
similar to that of SOS 2c, at the Chief Joseph Proj- 
ect. Therefore, no mitigation measures are recom- 
mended. 

5.4.2.8 Middle Columbia Public Utility District 
Projects 

There are few opportunities to mitigate for the 
higher flows, compared to SOS 2c, that would occur 
under the PA. It would be difficult and costly to 
modify existing recreation sites and facilities. No 
mitigation measures are recommended. 

5.4.2.9 Hanford Reach 

There are few opportunities to mitigate for the 
higher flows that would occur with the PA compared 
to SOS 2c. It would be difficult and costly to modify 
existing recreation sites and facilities. Therefore, no 
mitigation measures are recommended . 

5.4.2.10 Snake River: Hells Canyon Reach 

Under the PA, flows would remain within the desir- 
able or acceptable range for summer recreation for 
longer periods than with SOS 2c. Therefore, no 
mitigation is recommended. 
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5.4.2.11 Dworshak Project and Lake 

If may be feasible to modify or extend some recre- 
ational facilities to make them usable under the 
wider range of operating conditions that might occur 
under these. Where feasible, most of the existing 
boat ramps on the lake have already been extended 
to minimum lake elevations; it is not likely that the 
ramps could be further extended. Given the steep- 
ness of the shoreline, it also may not be feasible to 
modify the existing boat docks and moorage facili- 
ties. Some expansion of swimming facilities may be 
possible. However, again, these facilities are 
constrained by the physical characteristics of the site. 

The PA would result in moderate to severe impacts 
to recreational facilities at Dworshak during the 
prime recreation season. Because of the severity of 
these impacts, mitigation measures at Dworshak 
might not be practical or feasible. Instead, oppor- 
tunities for off -site mitigation should be explored. 
One alternative would be to develop a new state 
park elsewhere in the Clearwater River drainage. 

5.4.2.12 Clearwater River Below Dworshak 
Dam 

Most of the recreation sites along the lower Clear- 
water River are minimally developed and are 
designed to remain usable under a range of flows. 
The PA would result in river flows during the winter 
steelhead season and the summer recreation season 
that would be more beneficial to recreation, 
compared to SOS 2c. Therefore, no mitigation 
measures are recommended. 

5.4.2.13 Lower Snake River Projects 

Pool elevations at the lower Snake River projects 
would be higher during the prime summer recre- 
ation season relative to SOS 2c. Therefore, no 
mitigation measures would be necessary. 

5.4.2.14 John Day ProjecULake Umatilla 

Under the PA, operation of John Day project at 
MOP during some or all of the year would have 
severe impacts on the usability of many of the 
recreation facilities on Lake Umatilla. Many of 

these facilities could be modified to improve 
their usability at MOP. 
Drawdown Advanced Planning and Design 
(AP&D) Study, authorized by the Energy and 
Water Development Appropriations Act of 1993 
(Public Law 102-377, October 2, 1992), the 
Corps of Engineers, Portland District has under- 
taken advanced planning and design of modifica- 
tions to public and private facilities, including 
recreation facilities of John Day Dam at MOP. 
Table 4-43 presents a summary of recreation 
site impacts and the actions possible to mitigate 
those impacts. 

Railroad Island (WA), RM 216. This Corps of Engi- 
neers site was officially closed in the 1980's as a 
result of low public use. Mitigation is required how- 
ever for Treaty Fishing Access until the proposed 
North Shore site construction is completed in 2001. 
Possible mitigation actions include: 1) removal of 
approximately 75 cubic yards (cy) of sediment from 
the boat ramp to make it operational at MOP; 
2) addition of one 20 foot dock segment and; 
3) installation of a depth gauge at the boat ramp. 
Modification of the culvert access would require 
extensive coordination with Burlington Northern 
Railroad and is considered prohibitively expensive, 
considering existing use of the site. 

Through the John Day 

Le Page Park (OR), RM 217 (at the mouth of the 
John Dav River). At this Corns site. the north boat 
ramp will need to be extended 40 feet to Elev. 253 to 
continue to be fully operational at MOP. One new 
U-pile will be required. The swimming beach would 
require excavation of approximately 14,000 cy, recon- 
touring, and approximately 3,400 cy of sand fill. The 
moorage landward of the docks cannot be excavated 
because the riprap will prohibit dredging. Excava- 
tion of approximately 20 cy of sediment covering the 
toe of the south boat ramp and repair of the gangway 
wheels, angle plates, and anchor block connections 
would also be required to make this site operational 
at MOR A depth gauge will be installed at the boat 
ramp. 

Albert Philippi Park (OR), John Day RM 3.5. No 
mitigation effort be made at this site until a perma- 
nent solution to the existing sedimentation problem 
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in the John Day River is found and implemented. In 
the event further deposition of sediment can be con- 
trolled on a permanent basis the following mitigation 
efforts are recommended: 1) The short handling 
dock section at the south dock would be moved river- 
ward one dock segment; 2) Approximately 135 cy 
(as of June 1994)of material would be removed from 
under the gangways at the north and south docks to 
allow the gangways to lay flat on the river bank as the 
water level lowers; 3) areas adjacent to both docks 
and below the north dock would be dredged to make 
this site operational at MOP; and, 4) a depth gauge 
would be installed at the dock. No pile driving would 
be required. 

Rock Creek (WA), RM 229. Removal of approxi- 
mately 145 cy of deposited material from the boat 
ramp would be required to make the boat ramp 
operational at MOP. No piles are required. A depth 
gauge would be installed at the boat ramp. Dredging 
of a passage channel to the river would be required. 
No work is proposed at the swimming beach to avoid 
disturbance of the developing wetland. 

Blalock Canvon Harbor-Of-Refuge (OR). RM 
- 233.5. This harbor-of-refuge is separated from 
Lake Umatilla by the Interstate 80 grade and is 
accessible via a culvert under the freeway. To make 
the existing gravel boat ramp useable at MOP would 
require an extension of approximately 130 feet and 
placement of approximately 290 cy of material. A 
depth gauge could be installed at the culvert. How- 
ever, no mitigation actions are recommended for 
this site due to limited access through the culvert. 
The site will still provide refuge for small vessels with 
very shallow drafts during storm or periods of high 
winds. 

Sundale Park (WA), RM 236.5. At this Corps site, 
removal of approximately 40 cubic yards of sediment 
at the toe of the ramp would be required to make the 
boat ramp operational at MOP. The boat dock would 
require an 80 foot extension (4 dock segments) and 
the addition of three piles. 

Roosevelt Park (WA), RM 241. At this Corps site, 
the downstream handling dock segments (2 segments) 
could be relocated to the boat ramp dock area and 

connected to the existing dock to increase boat ramp 
docking facilities. One single pile would have to be 
installed. A depth gauge would be installed at the 
boat ramp. The downstream handling area would be 
abandoned and the existing gangway removed and 
stored at the John Day Project for possible use at 
another facility. It appears that a groin extension 
would be required to allow recontouring of the swim 
beach. Major excavation and sand fill would be 
required to reestablish the swimming beach. Yearly 
maintenance is anticipated to replace lost sand and 
remove sediment build up behind the groin. Based 
on the minimal use by swimmers (reported by the 
John Day Recreation Resource Manager) that this 
beach receives, the cost of renovating is not consid- 
ered economical for the benefits. It is recommended 
that the swim beach be abandoned. 

Arlington Marina (OR), RM 241. At this site man- 
aged by the Port of Arlington, removal of approxi- 
mately 80 cy of sediment from the toe of the boat 
ramp would be required to make the ramp opera- 
tional at MOP. The boat ramp dock would not need 
be modified as the existing courtesy handling dock 
and moorage docks provide adequate tie up for all 
boat ramp users (this approach was coordinated with 
the Port during a June 1995 site reconnaissance trip). 
If excavation or pile driving becomes necessary in 

the future, it will be done through at least 35.0 feet 
of medium dense alluviums as revealed in a recent 
boring near the end of the boat ramp. 

Snell Park, Arlington (OR), RM 241. At this city of 
Arlington Park, excavation of approximatelv 16.000 . -  
cy of sediment, resloping the beach, and placing 
approximately 5,600 cy of sand fill would be required 
to provide an adequate area for swimming and access 
to the beach. This excavation would also ensure that 
the floating bandstand will not be resting on the river 
bottom. A low wall, approximately 3 feet high and 
400 feet long, would be required to prevent wave 
wash and erosion. It is not possible to recontour the 
area in front of the diving platform to provide a 
minimum of 12 feet in depth, the COE minimum 
requirement for diving from a 0 to 9 feet (3 meter) 
high platform, without exceeding the COE maximum 
beach slope of one vertical on 10 horizontal. The 
proposed recontouring scheme provides a minimum 
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water depth at the bandstand of seven feet. For this 
reason, diving from the bandstand should not be 
allowed. Excavation would be required under the 
small handling dock gangway to prevent the dock 
from resting on the reveted slope. 

Three Mile Canyon (Quesnel) (OR), RM 255. No 
mitigation is recommended at this site other than 
signing the east entrance as a "SHALLOW CHAN- 
NEE' and adding a depth gauge. It is proposed that 
the boat ramp not be repaired as the gravel ramp is 
adequate to handle the volume of launching activity 
until construction of new ramps, as proposed under 
the lleaty Fishing Access Sites Phase 2 report. A 
recent boring in the channel indicates that any future 
work in the channel would encounter loose sand with 
some gravel at the river bottom grading to medium 
dense silty fine-grained sand below a depth of about 
3.0 feet, medium dense sandy gravel below 8.5 feet 
and dense silty sand below 14.0 feet. No rock was 
encountered at the bottom of the hole at 16.5 feet. 

Crow Butte State Park (WA), RM 262. At this 
Washington State Park, removal of approximately 
700 cubic yards of sediment from the toe of the river 
boat ramp and excavation of approximately 1170 cubic 
yards of material to provide clear access to the ramp 
would be required to make the river boat ramp 
operational at MOP. It is believed that wave action 
in this area would be minimal as the flow around the 
back of the island would be disrupted at MOP. %o 
additional 20 foot dock sections with one pile would 
be required for the river side handling dock. Excava- 
tion totaling 40,400 cubic yards and placement of 
10,600 cubic yards of sand will be required to make 
the swimming area useable. Excavation of approxi- 
mately 165 cy of sediment will be required to provide 
a minimum water depth of 3 feet at the boat basin 
courtesy dock. It is believed this is preferable to re- 
location of the dock access gangway and the first 
landward section of dock A channel running from 
the entrance of the marina to the courtesy dock and 
the areas adjacent to the dock would be excavated to 
a minimum depth. It is assumed the marina boat 
ramp would remain in use for small, shallow draft 
boats. Approximately 170 cy of silt would be removed 
from the toe of the ramp. Marine safety devices, 

such as buoys or floating booms, would be required 
along the irrigation pump intake piping to deter boat 
travel between the pipe support pilings. 
Boardman Park and Marina (OR), RM 269. At this 
site, operated by the Boardman Park and Recreation 
District, removal of approximately 75 cubic yards of 
sedimentation would be required at the toe of the 
boat ramp to make it fully useable at MOP. The boat 
ramp dock would require an extension of one 20 foot 
segment with one pile. Excavation would be required 
under the two moorage docks to allow the gangways 
to lay on the slope during MOP. Moorage dock #1, 
the westerly dock, would require 85 cy of excavation. 
Moorage dock #2, the east dock, would require 320 
cy of excavation. If the floating dock is moved back 
to its original location, approximately 125 cy of 
material would be excavated to allow it to float. 
Deeper-draft docking facilities could be provided by 
either: 1) extending the existing west moorage dock 
to deeper areas within the marina (larger slips would 
be required); or, by 2) relocating one of the existing 
docks to a location adjacent to the breakwater. Both 
alternatives would require additional piling. Alter- 
native #1 would require excavation to Elev. 248, a 90 
foot dock extension to provide 12 new boat slips, and 
three single piles. Alternative #2 would require 
developing access for pedestrians and carts through 
the existing campground area, addition of an anchor 
block to attach the gangway, and additional piling. 
Utilities would also have to be routed to the new 
dock location. Park district representatives prefer 
alternative #l. No modification to the existing swim- 
ming beach is recommended because access to water 
will still be available at MOP and unless water quality 
can be improved swimming will remain a low use 
public activity in the park. 
Irrigon Park & Marina (OR), RM 282. Extensive 
modification would be required to make this site, 
operated by the Irrigon Park and Recreation District, 
fully operational at MOP. Three alternative mitiga- 
tion scenarios have been considered. These include: 
Alternative No. 1 - excavation of the entire marina 
bottom to Elevation 249.5 would involve approxi- 
mately 9,750 cubic yards of excavation; Alternative 
No. 2 - excavation of only the western half of the 
marina would involve excavation of approximately 
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4,600 cubic yards of material, and; Alternative No. 3 
- construction of a floating break water outside the 
marina with no deepening required in the marina. 
Entrance depth required will be 8.5 feet. 

The entrance will require widening to accommodate 
the lower elevation for MOP and most large boats. 
A large excavation would also be required to reestab- 
lish an area with adequate depth for swimming. 
Once the excavation is complete, the wave action 
that is causing the current bank erosion would con- 
tinue and the newly excavated beach slope would be 
eroded and refill the excavated area. A breakwater 
to protect the newly excavated slope would be very 
expensive. For this reason, it is recommended that 
the swimming area be abandoned. 

Removal of approximately 250 cy of sediment at the 
toe of the boat ramp is required to make the site 
operational at MOR The courtesy dock and the 
east moorage dock would also require excavation 
under their gangways. 

Umatilla Park And Marina(OR), RM 289. Mitiga- 
tion in the marina would require removal of approxi- 
mately 40 cy of sediment from the toe of the boat 
ramp and deepening the bottom of the marina to 
Elev. 246.5 to provide a total clearance of 11.5 feet at 
MOP. This would provide adequate depth for deep 
draft vessels in the marina. Total depth for the en- 
trance would be 12.5 feet, Elev. 245.5, to provide for 
wave and bottom clearance for larger ships using the 
marina. l k o  alternatives could provide the necessary 
clearance for deep draft vessels utilizing the marina. 
There is one alternative for constructing a floating 
break water structures outside the marina without 
excavation in the marina. Up to 37 piles could 
require removal and replacement. 

Alternative 1 - Excavate east side under deeper 
draft moorage docks; west side including entrance 
channel, boat ramp, and fueling dock; and access 
channel from the marina entrance to the east side 
moorage area. A total of approximately 71,000 cubic 
yards of overburden material and 350 cubic yards of 
rock excavation would be planned. lkenty replace- 
ment piles would be installed. 

Alternative 2 - Excavate west half of marina and 
deepening the entrance area, fuel dock area, and the 
area to the east a minimal depth to provide the 
access and moorage of shallower draft vessels. 
Approximately 43,200 cubic yards of material would 
be excavated and 37 piles would require replacement. 

Alternative 3 - Construct floating breakwater with 
rubble mound breakwater on the ? side for wind/wave 
protection. 

The boat ramp south dock would require an extension 
of (2) 20-foot segments with (1) new U-pile. Gang- 
ways would not require modification because they 
would not exceed a 33% slope more than 10% of the 
time. Excavation at the toe of the reveted slopes 
behind all docks would be required. No mitigation at 
the swimming beach is proposed as it is not used by 
the public because of the poor water quality, sediment 
build up, and the lack of maintenance by the lessee. 

Mitigation at the swimming beach would require 
15,000 cubic yards of excavation and placement of 
14,000 cubic yards of sand to achieve a maximum 
water depth of seven feet. Because of low use by the 
public, poor water quality, sedimentation build up, 
and lack of maintenance it is recommended that the 
swimming beach be abandoned. 

Plymouth Park (WA), RM 289. At this Corps park, 
two dock segments with one pile would be added to 
each of the handling docks. The courtesy dock would 
be reduced by two dock segments on the shallow end. 
There would be a minimum of 2 foot depth under the 
landward edge of the remaining segments. The 
removed segments could be added onto the deeper 
(east) end of the dock Approximately 490 cy of 
material consisting of very dense sandy gravels and 
cobbles would be excavated from under the courtesy 
dock. An alternative was considered that would 
require installing additional gangway segments, push- 
ing the existing dock out with additional dock seg- 
ments and piling. If additional piling is added at the 
courtesy dock it would require driving in very dense 
sandy gravels and cobbles to a depth of 18 feet below 
river bottom and into very hard, fractured basalt to a 
depth of 22.0. The swimming beach would require 
extensive excavation of approimately 43,400 cubic 
yards, reshaping and the addition of 10,400 cubic 
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yards of sand to provide adequate swimming area, 
four to six feet deep. 

Nugent Park (OR) (on the Umatilla River near the 
mouth). Extension of the boat ramp to Elev. 254 and 
excavation of the area in front of the boat ramp to 
Elev. 253 would be required to provide launching for 
boats that currently use the ramp. Extensive excava- 
tion, which is partially in rock, within the Umatilla 
River channel would be required to provide boat 
access downstream of the boat ramp. Excavation 

would be required directly in front of the fishing 
structure to provide fishing opportunities for handi- 
capped persons. This excavation would also be in 

rock. Based on the extensive rock excavation 
required to mitigate the boat ramp and fishing struc- 
ture to maintain existing use at MOP, and the close 
proximity of boat launching facilities at Umatilla 
Marina, it is recommended that impacts at this site 
not be mitigated. 

5.4.2.15 Other Lower Columbia Projects 

None of the alternative SOSs under consideration 
involve any specific operational changes at McNary, 
The Dalles, or Bonneville project. Therefore, no 
recreation mitigation actions are recommended at 
Lake Bonneville, Lake Celilo, or Lake Wallula 
under any of the alternative SOSs. 
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CHAPTER 6 

LIST OF PREPARERS 

The SOR Recreation Technical Appendix was pre- 
pared by the Recreation Work Group (RWG). 
Initial participants on the RWG included representa- 
tives from the three sponsoring agencies, U.S. Army 
Corps of Engineers (Corps), U.S. Bureau of Recla- 
mation (Reclamation) and Bonneville Power Admin- 
istration (BPA). Throughout the study process, the 
sponsoring agency representatives had administra- 
tive oversight for the work accomplished by the 
RWG, including: 

a. 

b. 

C. 

d. 

e. 

coordination with SOR study management/ 
analysis group 

scheduling work group activities 

administration of contracts 

obtaining and managing funding 

preparing written materials for SOR 
documentation 

f. implementation of the public involvement 
. plan. 

As the SOR moved into the scoping and screening 
phases, other Federal, state, and local agencies and 
others with authorities and responsibilities for 
managing recreation facilities or resources in the 
basin, as well as private citizens, were invited to join 
the RWG. 

RWG members were primarily responsible for 
producing this appendix and other interim products 
required of the RWG during the SOR process. 
RWG collectively determined the appropriate scope 
of SOR recreation studies. Individual RWG mem- 
bers collected, evaluated, and consolidated informa- 
tion and data, and wrote sections of the appendix. 
Finally, RWG participants reviewed and provided 
comments on materials produced by other members 
and consultants of the RWG, and other SOR work 
groups. 

Table 6-1 identifies the RWG members who played 
an active role in preparation of this appendix. 

Table 6-1. List of Preparers, Recreation Appendix 

Name 

Phil Benge 

Jimmy Brown 

Jim Budolfson 

Educationlyears of 
Experience 

B.S. Natural Resource 
Management 
17 years 

B.S. Landscape Architecture, 
26 yrs 

B.S. Forestry 
22 years 

Experience and 
Expertise 

Outdoor Recreation Planning 
Park Management 

Recreation Planning 

Outdoor Recreation Planning 
Natural Resource Management , 

Role In 
Preparation 

Inventory and Impact 
Assessment, Dworshak, 
Lower Snake, McNary Projects 
and Cleawater Riier 

Inventory and Impact 
Assessment for Dworshak, 
Lower Snake, and McNary ' Projects, and Cleatwater River 

~~ 

Inventory and Impact 
~ Assessment, Hungry Horse 
1 arid Grand Coulee Projects 
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BAA A.History 
M.S. Agriculture and Resource 
Economics 
15 years 

Table 6-1. List of Preparers, Recreation Appendix - CONT 

Economics 

Experience & I Experience I Experb’se 
EducationlYears of Name 

~ ~ ~ ~ - 
Kelly Cash BA. English 

A.1.C.P 
26 years 

MBA International Management 
Steven Cagrave BA. HumanitieslEnglish 

John Callaway 

~~ ~~ ~ 

Outdoor Recreation Planning 
Natuml Resource Management 

WritedEditor 
Public Relations 
Recreation Planning 
and Management 

Jeff Frost B.SIM.S. Recreation Outdoor Recreation Planning 
Resource Management 
13 years 

Mark G w i g  M.U.P. U h  Planning Visual Resources 
B.S. Landscape Arch. 
13 years 

Recreation Planning and Design 
Site Planning and Design 

Scott Jackson B.S. Consetvation 
M.S. Natural Resource Planning 
Development 
17 years 

Outdoor Recreation 

Mark Johnston 

Debbie Kitchin I BA. Economics I Regional Economics 
15 years 

B.S. Geography Outdoor Recreation Planning 
23 years Site planning & Design 

Resource Management 

Chuck Korson 

Chris Jansen Lute 

M.S. Natuml Resource 
ManagementlEconomics 
B.A. Biology 
BA. Economics 
14 years 

B.S. Recreation Resource Outdoor Recteation 
Management Planning, Natuml 
18 years Resource Management 

Fisheries Management 
Environmental Analysis 

Gregg Mallette BA. Economics 
M.A. GeographylResource 
Management, 
5 years 

Watershed Management, 
Resource Economics 
Intergovernmental Coord. 

Mike McElhatton BA. Park and Recreation 
Management 
15 years 

Park and Recreation 
Management 

Role In 
Preparation 

'base I Recreation User Sunrey 
mplementation and Results 

Inventory and Impact 
Assessment for Grand Coulee 
Project 

Inventory and Impact 
assessment for Libby, A l h i  
Falls and Chief Joseph projects 

Review and Coordination 

Aesthetic Resource Inventory 
and Impact Assessment and 
Alternative Trade-off Analysis 
Review and Coordination 

Review and Coordination 

Review and Coordination 

Impact Assessment Model 
Development: Inventory and 
Impact Assessment for Middle 
Snake River 

Impact Assessment and 
Inventory for Hungry Horse 
Resenroir 

Inventory and Impact 
Assessment for Upper 
Columbia River (Canada) 

Inventory and Impact 
Assessment for Dworshak Lake 
and Cleatwater River 
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Table 6-1. List of Preparers, Recreation Appendix - CONT 

Name 
~ 

John Platt 

Jim Pope 

Matthew Rea 

Shannon Ragland 

William Shaw 

Wayne Shuyier 

Gail Throop 
Kelly Wallace 

~~ ~ 

Jeff White 

Educationlyears of 
Experience 

Experience & 
Expertise 

M.S. Natural Resource Economics Natural Resourse Issues: 
7 years Recreation, Fisheries, Water 

B.S. Outdoor Recreation 
Planning 
15 years 

Study Management 
Outdoor Recreation Planning 
Environmental Assessment 

~ 

PhD. Economics Economics 
MAIB.A Economics 
9 years 
BA. GeosraphY Economics 
Ph.D. Economics 
9 years 

~~ ~ ~ 

6.P.E StatewiddComprehensive 
M.S. Parks and Recreation Planning 
Administration 
19 years 

BA. International Studies 
5 years 

Review and Coordination 

B.S. Business Administration 
M.M. Landscape Architecture Landscape Architecture 
15 years 

Outdoor Recreation Planning 

Role In 
Preparation 

Review and Coordination 

Review and Coordination 
Work G m p  Chaitman and 
Coordination; Inventory and 
Impact Assessment for 
John Day, The Dalles, 
Bonneville Projects 

~ ~ _ _ _ _  

Phase I Recreation User Survey 
Implementation and Results 

Phase I Recreation User Survey 
Implementation and Results 
Analysis 

Analysis 

~ 

Review and Coordination 

Review and Coordination 
Review and Coordination 

Inventory and Impact 
Assessment for Libby, Albeni 
Falls and Chief Joesph Projects 
and Kootenai River 
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TECHNICAL EXHIBIT A 

RECREATION WORK GROUP 

A.1 TIER 1 PARTICIPANTS 

Phil Benge, U.S. Army Corps of Engineers, Walla 
Walla District 

Jim Budolfson, Bureau of Reclamation, Pacific 
Northwest Region 

Kelly Cash, National Park Service, Coulee Dam 
National Recreation Area 

Don Eixenburger, Oregon State Parks and Recreation 
Department 

Steve Starlund, Wild and Scenic Rivers Program, 
Washington State Department of Parks and 
Recreation 

Jeff Frost, Washington Interagency Committee for 
Outdoor Recreation 

Mark Greenig, Foster-Wheeler Environmental 

John Platt, Bureau of Reclamation, Engineering and 
Research Center 

Scott Jackson, Army Corps of Engineers, Waterways 
Experiment Station 

Chris Jansen Lute, Bureau of Reclamation, Pacific 
Northwest Region 

Mark Johnston, Recreation Planner, British Columbia 
Hydropower Authority 

Debbie Kitchin, Northwest Power Planning Council 

Chuck Korson, Bureau of Reclamation, Lower 
Columbia Area Office 

Gregg Mallette, Canadian Citizen 

Mike McElhatton, Dworshak State Park, Idaho State 
Parks Department 

Marguerite Nabeta, Oregon State Parks and Recre- 
ation Department 

Kelly Wallace, Bonneville Power Administration 

Jim Pope, Chelan County PUD #1 

Matthew Rea, U.S. Army Corps of Engineers, 
Portland District 

Wayne Shuyler, Oregon State Marine Board 

John Stevenson, Pacific Northwest Utilities Confer- 
ence Committee 

Gail Throop, USDA Forest Service, Pacific Northwest 
Region 6 

Jeff White, U.S. Army Corps of Engineers, Seattle 
District 

Steve Cosgrove, U.S. Army Corps of Engineers, 
Seattle District 

A.2 TIER 2 PARTICIPANTS 

Dwight Affleck, Charbonneau Marina 

Duane Annis, Resource Assistant, North Fork 
Ranger District, Orofino 

Frank Arnold, Park Manager, Rooster Rock State 
Park 

Rod Bailey, Lyons Ferry Marina 

Fred Beruschi, Revelstoke, BC 

British Columbia, Ministry of Environment 

British Columbia, Ministry of Energy, Mines and 
Petroleum Resources 

British Columbia, Ministry of Environment, Lands 
and Parks 

British Columbia, Ministry of Burism 

British Columbia Wildlife Federation 

Ehor Boyanowski, Steelhead Society of British 
Columbia, Vancouver, BC 
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Jerry Brobst, Flathead Electrical Cooperative 

Ralph Burris, Manager, Chiawana Park, Pasco 

Russ Burtner, City of Kennewick 

Bill Butts, Lake Roosevelt Recreational Enterprises 

Bill Byrone, Manager, Lyons Ferry State Park 

Castlegar District Development Board, Castlegar, BC 

Dave Chambers, Water World Marina, Pasco 

Jerry Chicheti, Manager, Boat Shop Marina, 
Richland 

Rich Clark, U.S. Bureau of Reclamation, Hungry 
Horse Project Office 

Jonathan Coe, Sandpoint Chamber of Commerce 

Harry Connell, Trail, BC 

Confederated Salish and Kootenai a-ibes of the 
Flathead Reservation 

Brian Connors, Planning Department, Hood River 
County 

Rich Curren, Interim Director, Skamania County 
Parks 

Susan Daggett, Director of Operations, Port of 
Umatilla 

Ti Dahlseide, PNW Power Planning Council 

John Drake, United States Forest Service, Region 1, 
Missoula, MT 

Gary Field, Commodore, Lake Roosevelt Boat Club 

Bob Gilchrist, Red Wolf Marina, Clarkston, WA 

Golden Chamber of Commerce, Golden, BC 

Larry Goodrow, Spokane %be 

Scott Hage, Director, Port of The Dalles 

Gordon Haugen, U.S. Forest Service, Pacific North- 
west Region 

Steve Holberg, Boyer Park Marina, Colfax, WA 

Idaho Department of Parks and Recreation 

Idaho Panhandle National Forests, Forest Supervisor 

Eugene Johnson, Tri-Cities Rivershore Enhancement 
Committee 

Recreation Committee 

Stu Kestner, Riverside sport Shop, Orofino 

Brian Kinnear, US Fish and Wildlife Service, 
Columbia River Coordination Office 

Kootenai National Forest, Forest Supervisor 

Kootenay County Tourism Association, Nelson, BC 

Jim Kosciuk, Army Corps of Engineers, Resource 
Manager, Dworshak Project 

Loring Larson, Park Manager, Deschutes River 
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Oregon State Parks 

Libby Chamber of Commerce, Libby, MT 
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Shana Loutherback, Chairman, Water Quality 
Subcommittee, Lake Roosevelt Forum 

Jon Matthews, Pullman, WA 

Kerry McIntyre, Fruitvale, BC 

Linda McClure, Mariner’s Haven Marina, Eureka, MT 

Gary Medley, Medley’s Marina, Orofino 

Kay Metz, Metz Marina, Kennewick 

Elouise Miller, Columbia River Intertribal Fish 
Commission 

Montana Department of Natural Resources and 
Conservation 

Bob Montgomery, General Manager, Port of 
Cascade Locks 

Lee Morris, High Country Tourism Association, 
Kamloops, BC 

Jim Obanion, Executive Director, Port of Hood River 

Yvonne Passmore, Colville Confederated a-ibes, 
Parks Department 

John Patrick, Asst. Manager, Central Ferry State Park 
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C. Vernon Peugh, U.S. Bureau of Land Management 

Bill Profili, Rossland, BC 

John Ridlington 

John Ridzik, U.S. Bureau of Indian Affairs, Colville 
Agency 

Doug Robinson, Golden, BC 

Sandpoint Ranger District, Sandpoint WA 

Sandy Santori, Trail, BC 

John Scarola, Park Manager, Maryhill State Park 

Lany Schluntz, Bureau of Reclamation, Engineering 
and Research Center, Denver 

Scotties Marina, Castlegar, BC 

Brian Short, Manager, Bingen Boat Basin, Port of 
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Dave Smith, Bureau of Reclamation, Engineering 
and Research Center, Denver 

Kristin Sycamore, National Park Service, Wild and 
Scenic Rivers Program 
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Rick Terway, Manager, Sacajawea State Park 
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Parks and Recreation Department 
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Bob Writer, Park Planner, Washington State Parks 

Earl Yoes, Commodore, Walla Walla Yacht Club 
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TECHNICAL EXHIBIT B 

GLOSSARY OF TERMS AND ACRONYMS 

Activity Day or Activity Occasion: A measure of recre- 
ation use by one person on one facility or area for one 
day or part of a day. One person may exert more than 
one activity day per day. The activity day is probably 
most useful for apportioning total use to single uses 
and for sizing various parts of a given recreational 
development. 

Activity-Hour: The participation by one person or 
more in a recreation activity during continuous, inter- 
mittent, or simultaneous periods of time aggregating 
60 minutes. 

Activity Participation Rates: A percentage of day-use 
activity occasions, expressing an individual's desire to 
participate in one of various activities. 

Anadromous Fish: Species which migrate from the 
sea to spawn in fresh water. Their offspring return to 
the sea and spend most of their adult lives there (e.g., 
salmon and steelhead). 

Annual Recreation Days: A measure of the estimated 
or actual visitation of a site or area in a given year in 
terms of recreation days (see also Recreation Days). 

BLM: United States Department of Interior, Bureau 
of Land Management. 

BoR: United States Department of Interior, Bureau of 
Reclamation (also referred to as Reclamation). 

BPA Bonneville Power Administration. 

Big game: A designation for large animals, some of 
which are hunted; e.g. deer, elk, bear. 

C B W A  Columbia Basin Fish and Wildlife Authority. 

CFS: Cubic Feet per Second; a measurement of the 
volume of flow of water. 

Corps: United States Army Corps of Engineers. 

CRGNSA Columbia River Gorge National Scenic 
Area. 

Critical Period: That portion of the historical 50-year 
streamflow record that would produce the least 
amount of energy with all reservoirs drafted from full to 
empty. For the purposes of this appendix, the critical 
period is the four-year period ending in 1941. 

Cost-Sharing Agreement: An agreement between the 
Federal Government and a local agency or other public 
entity to share costs of constructing recreation facilities 
or wildlife enhancement developments. Such agree- 
ments usually require the local sponsor to lease the 
developments and provide for their operations and 
maintenance. 

Cultural Resources: Significant objects, structures, 
buildings and other evidences of past human behavior; 
historical and archeological artifacts. 

Day-Use Area: A site or portion of a recreation 
area designated for recreation use by recreationists 
remaining on an area for one day or less. Does not 
include overnight use. Commonly, a day-use area will 
be developed to accommodate a number of recreation 
activities; e.g., picnicking, sightseeing, water sports, 
etc. 

Design Load: The theoretical number of people 
developed recreation sites or facilities can accommo- 
date at a given moment or over a period of time. 

Diversity: The relative degree of abundance of plant 
and/or animal species in specified unit area, habitat 
type or other specified dimension. 
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Dispersed Recreation: Non-site oriented recreation 
activities that tend to spread randomly over a given 
area; e.g., hunting, snowmachining, etc. 

Draft: Release of water from a storage reservoir. 

Drawdown: The distance a water surface of a reservoir 
is lowered from a given elevation as water is released 
from the reservoir. Drawdown is generally measured 
as feet down from the full pool level of a given reser- 
voir. 

EIS: Environmental Impact Statement 

Endangered Species: A plant or animal species which 
is in danger of extinction throughout some significant 
portion or all of its range because its habitat is threat- 
ened with destruction, drastic modification, or severe 
curtailment because of overexploitation, disease, 
predation or other factors. Federally endangered spe- 
cies are designated by the USFWS and published in the 
Federal Register. 

Enhancement: Project facilities or modifications 
developed for improving fish and wildlife resources. 
'Iftpically, the Corps may not undertake fish and 
wildlife enhancement unless a non-federal public 
body agrees to administer the land and water areas and 
cost-share (or provide development) for such proj- 
ects. 

ESA Endangered Species Act. 

Flood Control Rule Curves: A curve, or family of 
curves, showing the seasonal or monthly reservoir 
drawdowns required to control flood flows (also called 
Mandatory or Upper rule curves). 

Flows: The volume of water passing a given point per 
unit of time. 

Forebay: The portion of a reservoir at a reservoir proj- 
ect that is immediately upstream of the dam. 

Full Pool: The maximum level of a reservoir under its 
established normal operating range. 

FWS: United States Fish and Wildlife Service. 

HCNRA: Hells Canyon National Recreation Area. 

Habitat: The sum total of environmental conditions of 
a specific place occupied by awildlife species or a popu- 
lation of such species. 

High-Density (or Intensive Use) Recreation: Recre- 
ation activities characterized by high levels of use or 
numbers of visitors at a relatively small site or facility 
such as a developed campground, picnic area, swim- 
ming beach or visitor center. Synonymous with inten- 
sive-use recreation. 

IGFG Idaho Department of Fish and Game 

Intensive-Use Recreation: See high-density recre- 
ation. 

Interpretive Area: An area developed for educational 
purposes to explain and enhance unique historical, 
natural, or visual aspects of a project site and its 
surrounding area. Such development could include: 
trails and viewing points, informational displays, other 
appropriate graphics and signing. 

IPC: Idaho Power Company 

KAF: Thousand Acre-feet 

Low-Density Recreation: Recreation activities char- 
acterized by low levels of use or numbers of visitors 
dispersed throughout a relatively large area or at a 
minimally developed recreation site. Includes most 
trails activities such as hiking and cross-country skiing 
and dispersed uses such as hunting. 

Low Pool At or near the minimum level of a reservoir 
under its established normal operating range. 

MAF: Million Acre-feet. 

MDFWP: Montana Department of Fish, Wildlife and 
Parks. 

Mitigation: Actions to avoid, minimize, reduce, elmi- 
nate, or rectify the impact of a project or development 
on the environment. 

Monitoring: When pertaining to wildlife management, 
includes actions undertaken to assess the survival 

~~ ~ 
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success of a species over time, or to evaluate the results 
of a management action or activity upon the species’ 
habitat. 

MOP: Minimum Operating Pool; the minimum eleva- 
tion of the established operating range of a reservoir. 

NGVD: National Geodetic Vertical Datum. 

NMFS: National Marine Fisheries Service. 

NPS: National Park Service. 

NWR: National Wildlife Refuge. 

Overlook A sightseeing and/or observation area so 
located and constructed that visitors can view the dam, 
project area, lake, surrounding countryside or other 
objects or areas of interest. 

Passive Management: Natural resource management 
strategy oriented toward allowing natural processes to 
continue their course with a minimum of human 
manipulation. 

PNCA Pacific Northwest Coordination Agreement. A 
binding agreement among BPA, the Corps, BoR, and 
the major generating utilities in the Pacific Northwest 
that stemmed from the Columbia River Treaty. The 
Agreement specifies a multitude of operating rules, 
criteria, and procedures for coordinating operation of 
the system for power production. It directs operation 
of major generating facilities as though they belonged 
to a single owner. 

Pool: Reservoir; a body of water impounded by a dam. 

PUD: Public Utility District 

Public Domain: Federally-owned lands typically 
managed by the Bureau of Land Management. 

Recreation Day: A standard unit of use consisting of 
one visit by one individual to a recreation area or devel- 
opment for recreation purposes during any measurable 
portion, or all, of a 24-hour day. 

Reservoir elevations: The levels of the water stored 
behind dams, stated in reference to mean sea level. 

Reservoir storage: The volume of water in a reservoir 
at a given time. 

Resident fish: Fish species that reside in fresh water 
throughout their lives. 

Riparian: Related to or living or located on a natural 
water-course or lake. Riparian vegetation are plant 
communities requiring free or unbound water or condi- 
tions more moist than normally found in the area. 
Riparian “zones” are terrestrial areas where the 
vegetation and microclimate are influenced by peren- 
nial or intermittent water, associated with high water 
tables and soils which exhibit some wetland character- 
istics. Riparian “habitats” occupy the transitional zone 
between true bottomland wetlands and upland terres- 
trial habitats and, while associated with water courses, 
may extend inland for some distance. 

RM: River Mile. 

RNA Research Natural Areas 

Rule curves: Water levels over time, represented 
graphically as curves, that guide reservoir operations. 

Run-of-river dams: Hydroelectric generating plants 
that operate based only on available streamflow and 
some shortterm storage (hourly, daily, or weekly). 

Run-of-river reservoirs: The pools or impound- 
ments formed behind run-of-river dams. 

Salmonids: Of or pertaining to fish of the family 
Salmonidae, including salmon, trout, and steelhead. 

Raptor: Any predatory bird, such as falcons, hawks, 
eagles, or owls, that has feet with sharp talons or claws 
adapted for seizing prey and a hooked beak for tearing 
flesh. SCS: United States Soil Conservation Service. 

SCORP: Statewide Comprehensive Outdoor Recre- 
ation Plan. 
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Sediment: Any material transported by water, which 
will ultimately settle to the bottom. 

Species: A unit of classification of plants and animals 
consisting of the largest, most inclusive array of sexual- 
ly-reproducing and cross-fertilizing individuals 
which share a common gene pool. 

Species Richness and Diversity: A term denoting the 
generally desirable management strategy of obtaining 
a relatively high number of species per unit area. 

SOR: (Columbia River) System Operation Review 

Spill: Water passed over or through a spillway or 
through regulating outlets without going through 
turbines to produce electricity. Spill can be forced, 
when there is no storage capability and flows exceed 
turbine capacity, or planned, for example, when water 
is spilled to enhance juvenile fish survival. 

Storage reservoirs: Reservoirs that provide space for 
retaining water from springtime snowmelts. Retained 
water is released as necessary for multiple uses-power 
production, fish passage, irrigation, recreation and 
navigation. 

Streamflow: The rate at which water passes a given 
point in a stream, usually expressed in cubic feet per 
second (cfs). 

’Railhead: A developed site designed to provide and 
promote access to a designated trail or system of trails. 
Facilities should include parking, sanitary facilities and 
signing. Other facilities are dependent upon the trails’ 
uses to occur, e.g. corrals and loading ramps for eques- 
trian trails. 

Ikespass: The illegal intrusion upon the property of 
another; see also “encroachment.” 

URC: Upper Rule Curve (see flood control rule 
curves). 

USFS: United States Forest Service 

USFWS (or FWS): United States Fish and Wildlife 
Service. 

USGS: U.S. Geological Survey 

VERS: The Corps of Engineers Visitation Estimation 
and Reporting System, a family of microcomputer- 
based programs designed to estimate and report recre- 
ation use on Corps projects. 

Visit: The entry of one person into a recreation area 
or site to carry on one or more recreation activity (Visit 
is often confusingly expressed as “visitor”). 

Visitor-hour: The presence of one or more persons on 
an area of land or water for the purpose of engaging in 
one or more recreation activities during continuous, 
intermittent, or simultaneous periods of time aggregat- 
ing 60 minutes. 

Visitor-day: lkelve visitor hours, which may be aggre- 
gated continuously, intermittently, or simultaneously 
by one or more persons. (The term visitor-day is used 
by the Bureau of Reclamation (BOR) to report use but 
the data are collected according to the definition of 
recreation day.) 

Water Budget: Apart of the Northwest Power Planning 
Council’s Fish and Wildlife Program calling for a 
volume of water to be reserved and released during the 
spring, if needed, to assist in the downstream migration 
of juvenile salmon and steelhead. 

Water-Dependent Recreation: Recreation activities 
for which a body of water is a physical requirement; 
activities in which water is the medium, e.g., swimming, 
fishing and boating. 

Water-Related Recreation: Recreation activities 
which do not require a body of water to be undertaken 
but which are enhanced by association with water; 
picnicking, sightseeing, nature study, etc. Developing 
facilities for such activities with a water orientation 
generally enhances visitors’ recreation experiences. 

WDR Washington Department of Wildlife. 

Wetlands: Lands that are periodically inundated with 
the water table at, near or above the soil surface. 
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TECHNICAL EXHIBIT C 

DRAFT EIS RECREATION MODEL 

C.l Methodology where, 

The Impact Assessment Models (IAMs) developed 
for Federal project sites for the draft EIS assumed 
that the relationship between reservoir pool eleva- 
tions (or streamflow) and recreational use is posi- 

elevations decline from full pool, recreation use falls 
correspondingly. Similarly, full (equivalent to 100 

y = percent reduction in recreation use, 

x = specified lake elevation, 

m = slope of line segment (yz - yl), 
tively correlated. It is hypothesized that as lake (“2 - *1) 

and, 

percent of an- historical baseline visitation rate) 
participation is assumed to occur at an optimum 
flow level unique to a particular river reach and 
declines as flow either increasesldecreases at above1 
below the optimum level. A simple linear relation- 
ship was formulated as: 

b = intercept between line segments. 

(1) Y = fn(x), 
where, 

y = percentage decrease in recreation use, 

and, 

x = lake elevation (ft) or streamflow (cfs). 

As described, break-points in pool elevations or 
flow levels were established or adopted in, where a 
physical effect on recreational activities or project 
attributes is anticipated. These break-points relate 
changes in reservoir pool elevations (streamflow) to 
the expected percentage reduction in visitor usage. 
At or near full pool levels, use is calibrated at 100 
percent or a - zero percent reduction in participation. 
For the stream model, optimum flow is the cali- 
brated 100 percent use 1evel.l The slope of the line 
segment between each break-point is then calcu- 
lated to estimate the percent reduction in use for 
any given lake elevation or streamflow as follows: 

(2) Y = m(x) + b 9 

For a specified lake elevation (or flow level), the 
estimated reduction in visitor-days can be interpo- 
lated from the slope of the graph corresponding to 
the appropriate line segment (Figure 3-1). Using 
this percentage from equation (2), an estimate of 
visitation rates, weighted for seasonality of use, is 
computed as: 

(3) v-day = (h-use) * (m-use) * (y) 
where, 

for a given type of recreation activity by month and 
project site, 

ation-days for a given recreation activity by month 
and project site, 

use for a given recreation activity by month and 
project site, and 

y = percent reduction in recreation usage 
estimated from equation (2). 

The simulation component of the model functions by 
evaluating the monthly use reduction levels at a 
specified lake elevation or streamflow against the 
monthly recreation usage that is estimated to occur 

v-day = percent reduction in recreation days 

h-use = historical recreation usage recre- 

m-use = average distribution of historical 

Because of the limited data points, a slope algorithm was thought to reasonably approximate the fit of a 
linear or curvilinear curve that could alternatively been estimated 

1995 FINAL EIS c-1 

. . .  L .  
.- . 

- , -  
. -. 

I ’  

./: - - .  . ,  



C Recreation Appendix 

if historical average lake elevation levels were to 
prevail. In this way, a positive or negative monthly 
change in visitation resulting from any specified lake 
elevation (or streamflow) can be computed as: 

0 The simulation component of the model functions 
byevaluating the monthly use reduction levels at a 
specified lake elevation or streamflow against the 
monthly recreation usage that is estimated to occur 
if historical average lake elevation or streamflow 
levels were to prevail. In this way, a positive or 
negative monthly change in visitation resulting from 
any specified lake elevation (or streamflow) can be 
computed as: 

(4) AY = Y-Y* 

where, 

y = monthly percentage change in recreation 
usage between historical (1987k1991) and seasonally 
adjusted use levels for a given elevation or stream- 
flow, 

y = monthly percent decrease in recreation 
usage from (2), and 

y* = estimated monthly percent decrease in 
usage at historical (1987k1991) lake elevations or 
streamflows. 

By converting y into an absolute number and substi- 
tuting it into equation (3), the corresponding esti- 
mate seasonally adjusted of the monthly recreation 
visitation (visitorkdays) rate is computed. This 
provides the means to evaluate the positive or 
negative effects of either drawdowns (curtailments) 
or refills (enhancements) in reservoir capacity 
(streamflows) on recreation participation rates. . The 
model computes the estimated monthly visitation 
rate and corresponding percent reduction and 
monthly change in visitation, by type of recreation 
activity. By summing the monthly changes in visita- 
tion the model computes the total impact on recre- 
ation participation at each project. Such break point 
curves were developed by project for each of the 
recreation activities described in 0. above. 

Each SOS was evaluated by incorporating the vari- 
ability of the 50-year hydrological record in the 

appropriate IAM. A designated end-of-month 
lake elevation or average monthly streamflow was 
specified by month for each of 49 consecutive water 
years in the 50-year hydrological record (January 
1929 through December 1977). Each model is also 
structured to capture the effect of uncertainty in the 
RWGs break-point estimates by allowing the curve 
in (2) to vary between high and low values (see 
Figure 3-4), equal to a 50 percent deviation (+ or 
-) from each of the values established for y. The 
Supertree probability software was used to execute 
each IAM, incorporating the uncertainty in hydro- 
logical conditions and break-point curves in the 
probability tree structure. Supertree uses the IAM 
to compute an estimated expected value of total 
visitation, expressed as total recreation days at the 
project being evaluated. To demonstrate the impacts 
due to extreme hydrological conditions, the IAMs 
were also executed using the most wet (1976) and 
fifth-year of the most severe critical period (1941) 
water years during the 50-year hydrologic cycle 
used in this analysis. 

C.2 SOURCES AND ASSUMPTIONS 

The methodology for the recreation IAMs was 
explained in section C.l. The relationship between 
lake elevation/streamflow and participation in a 
particular recreation activity which underlie these 
models is based on the best professional judgment 
and knowledge of RWG members, regional recre- 
ation planners, and resource managers familiar with 
each of the project areas. A considerable amount of 
time and effort was spent to develop and revise the 
break-point relationships in order to enhance the 
predictability and credibility of the IAMs. While 
this approach is not based upon empirical user 
response (demand) curves that are statistically 
estimated, the RWG took great care to approximate 
reality. 

This section provides the sources and assumptions 
applied to develop break-point relationships for 
each project. The actual break-points developed 
for each project and their rationale and justification 
are presented in Technical Exhibit D. 

~~~~ ~ 
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C.2.1 Hungry Horse - Hungry Horse Lake: 

The original break-points developed for the Hungry 
Horse pilot model were based on data from a 1989 
Contingent Valuation recreation survey conducted 
for Reclamation (Ben-Zvi, 1990). One of the 
primary survey objectives was to,estimate a statistical 
relationship between reservoir levels and recreation 
use. Reclamation reviewed the Ben-Zvi (1990) 
results to determine their adequacy and suitability 
for use in the SOR full-scale analysis. The report, 
while extremely helpful, was not setup to determine 
break-points by activity, nor to handle the level of 
detail being considered in the SOR. Therefore, the 
Ben-Zvi results were refined and new break-points 
were developed to apply in full-scale analysis (see 
Technical Exhibit table D.l). Reclamation consid- 
ered the following factors in determining new 
break-points: 

A. Access: Drawdown was considered as it 
affects visitors’ ability to access the water and 
engage in water-based as well as land based uses, 
such as camping and picnicking. Large drawdown 
isolates land-based facilities and prompts users 
to move with the shoreline rather than use the 
facilities. This has created management problems 
such as litter, sanitation, site damage, and 
reductions in visitor use and enjoyment. 

B. Proximity to the town of Hungry Horse: 
According to the US Forest Service, facilities 
closest to the town of Hungry Horse are heavily 
used. The shorter the distance traveled the 
heavier the use. Therefore, Reclamation 
identified facilities closest to the dam, or the town 
of Hungry Horse, as most desirable. The 
condition of the road was also considered a factor 
that influences site use. Generally, sites along the 
west side of the reservoir are more heavily used 
because the access road is paved for 11 miles 
from the dam along the reservoir. This allows for 
easier access. 

C. Site Facility Composition: US Forest Service 
information indicates that boat ramps coupled 
with complementary land-based facilities, such 
as camping and picnicking, are more desirable 
and more heavily used than ramps which stand 

alone. Therefore, Reclamation noted sites with 
the most desirable mix of facilities. 

D. Slope: Shoreline slope was considered, 
primarily as it affects swimming. As the reservoir 
level drops, the shoreline becomes steeper 
making swimming conditions less safe and less 
desirable (swimming accounts for roughly 2 
percent of the overall use at Hungry Horse, 
therefore, it is not considered to be a significant 
activity. The reservoir temperatures are generally 
considered too cold for enjoyable swimming.) 

C.2.2 Libby - Lake Koocanusa: 

Original break-points were developed for the initial 
pilot model that was applied in screening. They 
were based upon the best professional knowledge 
and information furnished by project personnel at 
the Corps Seattle District Office. Empirical data on 
the effect of low water levels on recreation usage 
were provided in a Corps document summarizing 
Lake Koocanusa project operations (Corps, 1988). 
Additional break-point information was collected 
from a preliminary document that investigated the 
effects of reservoir drawdown at Libby (Corps, 
1985). 

In August 1992 the RWG hosted a public meeting in 
Libby, Montana, to discuss recreational issues/con- 
cerns with the local public and to review the original 
break-points developed for the Libby pilot model. 
Representatives from Montana Department of Fish, 
Wildlife, and Parks , US Forest Service Kootenai 
National Forest, Libby Chamber of Commerce, and 
Mariners Haven Resort attended the public informa- 
tion meeting. Based upon public comment, the pilot 
model break-points were refined to enhance the 
utility of the Libby IAM applied in full-scale analy- 
sis. These revised break-points are presented in 
Technical Exhibit table D.2. 

C.2.3 Libby - Kootenai River: 

The Corps Seattle District personnel contacted 
fishing guides, project operators, and biologists from 
Montana Department of Fish, Wildlife and Parks to 
determine appropriate break-points for river 
recreation occurring on the Kootenai River below 
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Libby dam. The RWG also received feedback on 
possible break-point levels for the Kootenai River 
at the August 1992 meeting in Libby, Montana. 
Access issues and consideration of the quality of 
bank fishing and river boating activities were factors 
influencing the break-points selected for the Koote- 
nai River (see Technical Exhibit table D.3) 

C.2.4 Albeni Falls - Lake Pend Oreille 

Break-points used in full-scale analysis were 
established by the Corps in consultation with local 
agency staff. They were formulated according to 
specific limitations that are imposed on existing 
public recreation facilities. 

In the case of Lake Pend Oreille, all of the facilities 
are built for maximum use at full pool. Anything 
above or below full pool would impact the maximum 
use of the these facilities which is reflected in the 
restricted range of the brake-points. Additional 
brake-point information was collected from the 
Corps preliminary drawdown investigation at Lake 
Pend Oreille (Corps, 1985). The full-scale break- 
points established for Lake Pend Oreille are shown 
in Technical Exhibit table D.4. 

C.2.5 Chief Joseph - Rufus Woods Lake: 

Break-points for Rufus Woods Lake were estab- 
lished by the Corps in consultation with the local 
agency staff. Because the project operates as a 
run-of-river facility, the lake pool elevations rarely 
deviates from full pool. Therefore, the range of 
brake-points applied in full-scale modeling reflects 
this narrow range of pool operations. However, 
unlike many facilities of a similar nature, the ramps 
and beaches at the park on Rufus Woods Lake can 
withstand a greater drawdown than one would 
anticipate. 

The Corps Seattle District Office developed break- 
points based upon the best professional knowledge 
and experience of project personnel. Technical 
Exhibit table D.5 provides the break-points and 
associated rationale for their development. 

C.2.6 Grand Coulee - Lake Roosevelt: 

Break-points for pilot analysis were established by 
Reclamation in consultation with the National Park 
Service (NF'S). They were formulated from studies 
that determined the types of limitations imposed on 
existing recreation facilities that accommodate 
public use (NPS,  1985; Reclamation, 1989). Recla- 
mation and NF'S were consulted in summer 1992 to 
further revised the pilot model break-points to 
better reflect access and quality issues. The revised 
break-points were validated in discussions with 
members of the Lake Roosevelt Forum. The 
break-points selected for full-scale analysis are 
given in Technical Exhibit table D.6. 

C.2.7 DworshaWDworshak Lake - Lower 
Clearwater River: 

Dworshak break-points were developed through the 
merging of information obtained from several sepa- 
rate reports together with the observations of Dwor- 
shak reservoir natural resource managers. Recre- 
ation access break point criteria were originally 
developed by the Corps Walla Walla office and are 
based upon empirical data on recreation use ob- 
served during periods of low pool (Corps, 1988). 
The access data were further refined during the 
subsequent 1992 drought season and consequent 
drawdown at Dworshak. This updated access in- 
formation was combined with observations and 
insights on public use provided by Dworshak Lake 
park managers. 

Lower Clearwater River break-points were devel- 
oped by the Corps Walla Walla office with assistance 
from on-site managers. This information was 
supplemented with details provided by the US Forest 
Service, local retail fishing supply outlets, and biolo- 
gists from Idaho Department of Fish and Game. 
Since steelhead fishing accounts for the primary 
portion of the annual recreational use of the Clear- 
water River, only one fishing (steelhead) break point 
activity relationship was estimated and applied in 
full-scale analysis. 

All break-points were reviewed, refined, and final- 
ized by Dworshak reservoir natural resource manag- 
ers and Corps Walla Walla district staff. Technical 
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Exhibit table D.7 summarizes full-scale break- 
points for each recreational activity at Dworshak 
Lake. Lower Clearwater River break-points for 
steelhead fishing can be found in Technical Exhibit 
table D.II.8. 

C.2.8 Lower Snake River Projects: 

The break-points for recreation activities that occur 
at the Lower Snake River Projects were developed 
jointly by the Corps Walla Walla District Office staff 
and on-site recreation managers. Break-points 
are based on the physical constraints of the existing 
facilities and professional knowledge of the prefer- 
ences and desires of current users. Existing recre- 
ation facilities on Lower Snake River reservoirs were 
constructed and have been further developed to 
operate within a very narrow range of elevations 
necessary to maintain navigation and hydroelectric 
capabilities. The recreation facilities are fully funo 
tional and provide public access to the reservoirs at 
minimal drawdowns of five feet or less. The recre- 
ation activity break-points for each Lower Snake 
River project are found in Technical Exhibit tables 
D.9 through D.13. 

C.2.9 Lower Columbia River Projects: 

RWG team members consulted with agencies having 
primary management responsibility at Bonneville, 
The Dalles, and John Day reservoirs. Break-points 

were established in coordination with resource 
management staff, project operators, and facility 
operators (i.e. marina owners) at the respective 
projects. Rchnical Exhibit tables D.14 through D.16 
present the full-scale break-points for Bonneville, 
The Dalles, and John Day projects. 

C.2.10 Columbia River - Hugh Keenlyside 
Dam to International Boundary 

Break-points were developed for boat fishing, shore 
fishing, swimming, non-motorized boating, and 
sightseeing for this Canadian stretch of the Colum- 
bia River. Local fishers participating in a fishing 
diary project sponsored by the ?fail (Canada) Wild- 
life Association were instrumental in developing the 
break-points for shore and boat fishing. Boat and 
shore fishing break-points are based on access 
considerations (usability of launching facilities, 
hazards, and the availability of shore fishing per- 
ches) and an indicator for fishing quality (back eddy 
structures). Since the bulk of the swimming occurs 
at the Gyro Park swim rapids, local swimmers who 
frequent the area were consulted to develop ap- 
propriate swimming break-points. Similarly, non- 
motorized boating and sightseeing break-points 
were developed through discussions with local river 
sightseers and nonmotorized boaters in conjunction 
with hydrologic records. See Technical Exhibit table 
D.17 for the detailed break-points. 
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TECHNICAL EXHIBIT D 

Activity 
General 
Comments 

Boating 
(All m e s )  

BREAK POINT TABLES 

Optimum 
Full pool 3560'; All facilities on 
the lake are 100% usable. 

0 to 2 ft. drawdown 

AI1 ramps operable; Exposed 
small beaches provide 
optimum shoreline access for 

Table D-I. Hungry Horse Reservoir Break Points 

Fishing access mostly tied to 
boating 
conditions. Shoreline fishing 

Fishing Use: 98% 

remains good. 

Fishingaccess 
available by six useable ramps. 
Shoreline access is more diffi- 
cult. 

Fishing Use: 80% 
>28 ft. drawdown 

Exposed banks & mudflats 
leave land based facilities a sub- 
stantial distance from water. 
General aesthetic appearance 
declines. 

CampPicnicking 
Use: 70% 
>28 It. drawdown 

Swimming areas are steep and 
less useable. Access to shore- 
line difficult. 

bbats. 

Boating Use: 100% 
Fishing 
(from boat 
or shore) 

Camping & 
Picnicking 

0 to 2 ft. drawdown 

Fishing from shoreline and 
boats 
optimum. 

Fishing Use: 100% 

0 to 8 ft. drawdown 

All day use & campgrounds & 
beaches are fully useable. 
Shoreline access at optimum. 
Aesthetic qualityvery high. 

Csmp/Picnicking Use: 100% 

Swimming beaches and land 
based facilities fully useable. 
Optimum shoreline access and 
high aesthetic quality. 
Swim Use: 100% 

Low Impact 
Drawdown is noticeable; users 
may be inconvenienced or have 
some minor reduction in 
quality of recreation 
experience. 

Moderate Impact 
There is a significant reduction 
inwater levels but facilities 
remain useable; effects on 
aesthetics, quality of recreation 
experience aresignificant. 

>8 8. drawdown I >28 ft. drawdown 

Nine of eleven boat ramps re- 
main useable. Drawdown be- 
comesnoticeable. 

Boating Use: 98% 

>8 ft. drawdown 

Six of eleven ramps remain use- 
able. Access down steep ramps 
become difficult, access to 
land-based facilities from 
shoreline becomes inconve- 
nient. 
Boating Use: 80% 

>28 ft. drawdown 

I Swim Use: 40% 

High Impact 
Many recreation facilities 
become unusable; there is a 
substantial decline in aesthetics 
and the quality of recreation 
experience. 

> 60 ft. drawdown 

Three of eleven ramps remain 
useable. 
Access is difficult, aesthetic 
quality greatly reduced, land- 
based facilities. isolated. 

Boating Use: 20% 
>60k drawdown 

Only three of eleven ramps re- 
main 
>perable, restricting fishing use. 
Shoreline use inconvenient and 
undesirable. 
Fishing Use: 20% 

>60 l?. drawdown 

Exposed banks and mudflats 
isolate land based facilities. 
Aesthetic appearance substan- 
tially reduced. 

Cnmp/Picnicking 
Use: 25% 
>60 ft. drawdown 

Swimming areas largely unus- 
able. Access to shoreline very 
difficult. 

Swim Use: 5% 

Severe Impact 
Inaccessible/unusable 
facilities,safety hazards, poor 
aesthetics, and other physical 
constraints nearly or entirely 
prevent participation inwater- 
related recreation activities. 
> WO ft. drawdown 

All boat ramps on lake unus- 
able. 

Boating Use: 0% 
>130 ft. drawdown 

All boat ramps 
unusable. No shoreline fishing 
available. 

Fishing Use: 0% 
> WO ft. drawdown 

Land based facilities completed 
isolated from shoreline. 
Aesthetic quality severely re- 
duced. Remainingcamping/day 
use not directly reservoir 
dependent. 
CampPicnicking 
Use: 15% 
> WO ft. drawdown 

No swimming areas remain. 

Swim Use: 0% 



Table D-2. Lake Koocanusa Break Points 

2384.0 ft. Pool Elev. 2287.0 ft. 

Description 

2434.0 ft. 

Intermediate Pool 

Drawdown is 25 ft. from full. 
All recreational facilities 
are impacted. 

All boat ramps, and all but one 
marina boat ramp, are Nly 
usable. 

Boating Use: 80% 

Normal fluctuation exposes 
natural beaches &promotes 
shore access for fishing. 

Fishing Use: 85% 

General 
Comments 

2409.0 ft. 

Lower Intermediate Pool 

Drawdown 50 ft. from full pool. 
Most facilities are marginal 
usable. Significant impacts. 

3 out of 5 marina boat ramps 
unusable; 11 of 14 public 
ramps remain usable 

Boating Use: 60% 

Low water exposes significant 
bank areas, beaches and mud 
flats. 

Fishing Use: 65% 

Fishing 
(boat or 
shore) 

Significant impacts to boating 
facilities. Only 5 of 14 public 
ramps are usable. 3 out of 5 
marina ramps unusable. 

Boating Use: 30% 

Some boating facilities 
unusable; access for fishing 
constrained. 

Fishing Use: 55% 

Significant reduction in 
land-based recreation due to 
impacts to boating, fishing, 
swimming, &waterskiing. 

CampinglPicnicking Use: 15% 

All developed beaches are 
unusable. Swimming occurs 
only at natural beaches. 

Swimming Use: 10% 

Camping/ 
Picnicking 

Significant impacts to boating 
facilities. Only 4 of 14 public 
ramps are usable. All 5 marina 
ramps are unusable. 

Boating Use: 5% 

Significant impact to boating 
facilities; fishing access 
severely constrained. 

Fishing Use: 5% 

Continued reduction in 
land-based recreation due to 
impacts to boating, fishing, 
swimming, &waterskiing. 

CampingPicnicking Use: 15% 

All developed beaches are 
unusable. Swimming occurs 
only at natural beaches. 

Swimming Use: 10% 

Swimming 

Allwater-relatedrecreation 
€acilities are fully usable. 
Minor reduction in use due to 
distance fromwater. 

CarnpinglPicnicking Use: 75% 

All developed beaches are 
unusable. Swimming occurs 
only at natural beaches. 

Swimming Use: 10% 

Degree of Recreational Impact at Varying Operational Ranges (Break Points) 
(i.e., Timing/Degree of Reservoir Huctuation/Downstream How) 

Allwater-relatedrecreation 
facilities are fully usable. 
Major reduction in use due to 
impacts on ramps & fishing 

CampingPicnicking Use: 45% 

All developed beaches are 
unusable. Swimming occurs 
only at natural beaches. 

Swimming Use: 10% 

2459.0 ft. 

Mm'mum Pool 

Optimum pool elevation for 
recreation. All recreation 
facilities are fully usable. 

All boat ramps are fully usable. 

Boating Use: 100% 

Most fishing occurs from boats, 
all facilities at full use. 

Fishing Use: 100% 

All water-related recreation 
facilities are fully usable. 

CampingPicnicking Use: 100% 

All swimming beaches usable at 
full pool; natural beaches are 
at a minimum. 

Swimming Use: 100% 

~~~ ~~ 

Minimum Pool 

Drawdown 75 ft. from full. All 
facilities are severely impacted 
at this stage. 

I Minimum Operating Pool 
~~~ 

Drawdown 172 ft. !?om full. 
Significant impact to recreation 
and natural resources 



8.: I 
. *  River Flow 

Description 

General 
Comments 

Boating 
(all types) 

Fishing 
(boat or 
shore) 

Camping 
Picnicking 

Table D-3. Kootenai River Break Points 

26,000 CFS 

Maximum Flows 

This is 14,000 cfs above normal 
flows. Recreation activities are 
significantly impacted. 

All boat ramps, docks, and 
moorages are unusable. Flows 
are too high for safeboating. 

Boating Use: 0% 

Most fishing occurs from boats. 
Shoreline access extremely 
difficult from full banks. 

Fishing Use: 0% 

Allwater-relatedrecreation 
facilities are fully usable. 
Height flows discourage 
bankfishing and boating. 

CampinglPicnicking Use: 25% 

Degree of Recreational Impact at Varying Operational Ranges (Break Points) 
(i.e., XminglDegree of Reservoir FluctuationlDownstreamFlow) 

8,000 CFS 

Low Intermediate Flows 

3,000 CFS 

MinimumFlows 

~ 

18,000 CFS 

All facilities are fullyusable. 
Minor reduction inflows 
exposes beaches and improves 
shoreline access. 

Several boating facilities 
become marginally usable due 
to shallow water conditions. 

Boating Use: 90% 

High Intermediate Flows 

Minor impact to recreation 
facilities and natural resources. 
Extensive shoreline and islands 
favors shore fishing. 

Low flows make boating and 
access more difficult. 

Boating Use: 70% 

This is 6,000 cfs above normal 
flows. Boating and bank fishing 
is significantly impacted. 

Power peaking exposes small, 
beaches &promotes shore 
access for fishing. 

Fishing Use: 90% 

All boat ramps and docks are 
still usable. High flows impact 
boating. 

Significant impact to boating 
facilities; fishing access is best 
due to ease of access 

Fishing Use: 70% 

Boating Use: 70% 

Minor reduction in land-based 
recreation due to impacts to 
boating, fishing. 

CampinglPicnicking Use: 90% 

Normal fluctuation exposes 
small beaches &promotes 
shore access for fiihing. 

Continued reduction in 
land-based recreation due to 
impacts to boating, fishing, 
swimming, &waterskiing. 

CampinglPicnicking Use: 80% 

Fishing Use: 100% 

Allwater-related recreation 
facilities are fully usable. 

CampinglPicnicking Use: 100% 

12,000 CFS 

Intermediate Flows 

Optimum flows for recreation. 
All facilities are fullyusable. 
Minor peaking exposes beaches 
and improves shoreline access. 

All boat ramps and docks are 
fully usable. 

Boating Use: 100% 

River and shore fishing is at its 
maximum in this range. 

Fishing Use: 100% 

All water-related recreation 
facilities are fully usable. 

CampinglPicnicking Use: 100% 



Description 

General 
Comments 

Maximum Pool 

This is 5.0 ft. above the normal 
maximum operation pool. 
Most recreation facilities 
submerged. 

Boating 
(all types) 

Fishing 
(boat or 
shore) 

All boat ramps, docks, 
moorages & marinas are 
unusable. Minor use by boaters 
doing walk-ins. 

Boating Use: 10% 

Most fishing occurs from boats. 
Shoreline access more difficult 
at full pool. 

Fishing Use: 50% 

Swimming All swimming beaches 
unusable at max pool. Natural 
beaches do not exist. 

Swimming Use: 25% 

B Table D-4. Lake Pend Oreille Break Points 

Degree of Recreational Impact at Varying Operational Ranges (Break Points) 
(i.e., ‘ISmingDegree of Reservoir FluctuationlDownstream Flow) 

PoolElev. I 2067.5 ft. 2062.5 ft. 2056.7 ft. 2051.0 ft. 2049.7 ft. 

Normal Maximum 
Operating Pool 

Optimum pool elevation for 
recreation. All facilities fully 
usable. 

Intermediate Pool Normal Minimum Pool Minimum Operating Pool E h 
___ _ _ ~  _ _ ~  

Drawdown 5.8 ft. from full; 
Most facilities remain fully 
usable. Impact on fiied 
facilities. 

~ 

Drawdown 11.5 ft. from full; 
bottom end of normal daily 
fluctuation. Significant effects 
on recreation facilities & 
resources. 

Drawdown 12.8 ft. from full; 
Significant impact to recreation 
facilities and resources. 
Extensive exposure of bank 
areas potential dust problems. 

AI1 boat ramps, moorages & 
marinas fully usable. However, 
fiied docks are unusable at this 
elev. 

All boat ramps, docks, 
moorages & marinas fully 
usable. 

Several boating facilities 
become marginally usable 
dueto shallow water conditions; 
All docks become unusable. 

Significant impacts to boating 
facilities. Only2 out of 10 
ramps are usable. No marina 
facilities usable 

Boating Use: 25% Boating Use: 75% Boating Use: 25% Boating Use: 100% 

Normal fluctuation exposes 
small beaches &promotes 
shore access for fishing. 

Significant impact to boating 
facilities; fishing access 
severely constrained. 

Normal fluctuation exposes 
small beaches &promotes 
shore access for fishing. 

Most boating facilities 
unusable; access for fishing 
slightly constrained. 

Fishing Use: 100% Fishing Use: 70% Fishing Use: 30% Fishing Use: 15% 
~ ~~ 

Camping/ 
Picnicking 

CampinglPicnicking Use: 100% 

Allwater-related recreation 
facilities are fully usable. 
However, facilities aremuch 
further from the water. 

Continued impacts to 
recreation facilities, however, 
visitation has stabilized at a 
much reduced rate. Significant 
ring effect. 

Continued impacts to 
recreation activities, however, 
visitation still stable. 

All water-related recreation 
facilities are fully usable. 

CampinglPicnicking Use: 30% CampingPicnicking Use: 30% CampinglPicnicking Use: 100% CampingPicnicking Use: 30% 

All 9 public beaches are fully 
usable. 

All 9 public beaches are now 
unusable; too far from water. 
Swimming use confined to 
undeveloped beaches. 

All 9 public beaches remain 
unusable. Extensive mud flats 
visible. 

All 9 public beaches are 
marginally usable. 

Swimming Use: 100% Swimming Use: 30% Swimming Use: 20% Swimming Use: 10% 



Table D-5. Rufus Woods Lake Break Points 

Degree of Recreational Impact at Varying Operational Ranges (Break Points) 
@e., lIming/Degree of Resetvoir HuctuationlDownstreamFlow) 

Pool Elev. 956.0 ft. 2049.7 ft. 958.8 ft. 951.0 ft. 2051.0 ft. 

Normal Maximum 
Operating Pool Description Maximum Pool Minimum Operating Pool Intermediate Pool Normal Minimum Pool 

Drawdown 10.0 ft. from full. 
Significant effects on 
recreation facilities & 
resources. 

General 
Comments 

This is 2.8 ft. above maximum 
operating pool. All recreation 
facilities fully usable. 

Optimum pool elevation for 
recreation. All facilities fully 
usable. Minor drawdown 
exposes beaches and improves 
shoreline access. 

Drawdown 5.0 ft. from full. 
Most facilities remain fully 
usable; no significant effect. 

Drawdown 26 ft: from full pool. 
Significant impact on recreation 
facilities, 

All boat ramps and docks are 
fully usable. 

All boat ramps, docks, 
moorages & marinas fully 
usable. 

AI1 boat ramps and docks are 
fully usable. Longer backing 
down ramps causes slight 
reduction of use. 

Significant impacts to boating 
facilities. No ramps are 
available. 

Several boating facilities 
become marginally usable due 
to shallow water conditions. 

Boating Use: 100% Boating Use: 100% Boating Use: 90% Boating Use: 30% Boating Use: 95% 

Normal fluctuation exposes 
small beaches &promotes 
shore access for fishing. 

Fishing 
@oat or 
jhore) 

Most fishing occurs from boats. 
Shoreline access more difficult 
at full pool. 

Normal fluctuation exposes 
small beaches &promotes 
shore access for fishing. 

Significant impact to boating 
facilities; fishing access 
severely constrained. 

Some boating facilities 
unusable; access for fishing 
slightly constrained. 

Fishing Use: 90% Fishing Use: 100% Fishing Use: 80% Fishing Use: 30% Fishing Use: 20% 

Camping/ 
Picnicking 

~~ 

Allwater-related recreation 
facilities are fully usable. 

Allwater-related recreation 
facilities are fully usable. 

All water-related recreation 
facilities are fully usable. 

Minor reduction in land-based 
recreation due to impacts to 
boating, fishing, swimming, & 
waterskiing. 

Major reduction of activities 
reservoir at levels not normally 
seen. Bank exposure extreme 
andunsightly. 

CampinglPicnicking Use: 100% CnmpinglPicnicking Use: 100% CampinglPicnicking Use: 100% CnmpinglPicnicking Use: 25% CampinglPicnicking Use: 80% 

Swimming beach at State Park 
remains usable; water depths in 
some are near minimum. 

The swimming beach is usable; 
however, high water reduces 
beach area. 

Swimming beach at State Park 
remains usable. 

Swimming beach at State Park 
remains usable. 

One developed beach is totally 
unusable. Swimming may occur 
at newly exposed natural 
Jeaches. 

jwimming 

Swimming Use: 90% Swimming Use: 100% Swimming Use: 90% Swimming Use: 50% Swimming Use: 10% 



Table D-6. Lake Roosevelt Break Points 

Boating 
:all types) 

All boat ramps and docks are 
fully usable. Floating debris is 
a deterrent to boating. 

Boating Use: 95% 

Fishing 
Foat or 
shore) 

Floating debris is a minor 
deterrent to fishing. All 
facilities usable. 

Fishing Use: 95% 

Camping/ 
Picnicking 

All water-related recreation 
facilities are fully usable. Some 

CampingPicnicking Use: 100% 

Degree of Recreational Impact at Varying Operational Ranges (Break Points) 
(i.e., Timing/Degree of Reservoir FluctuationDownstream Flow) 

1234.0 ft. PoolElev. I 1290.0 ft. 1285.0 ft. 1280.0 ft. 1250.0 ft. 

Description Maximum Pool Intermediate Pool Lower Intermediate Pool Minimum Pool Minimum Operating Pool 
~~ 

Drawdown 56 ft. from full pool. 
Most water based facilities are 
out of setvice. 

3eneral 
Comments 

Full pool not optimum as 
debris lodged at high water line 
is refloated and becomes a 
problem to boaters. More 
sandy beaches available with 
minor drawdown. Optimum 
pool is 1288 ft. 

Drawdown is five feet from full, 
debris is stranded at high pool, 
swimming beaches are 
impacted, natural beaches are 
exposed. 

Drawdown 10.0 ft. is at lower 
and of historic summer 
fluctuation. Major negative 
impacts begin to occur. 

Drawdown 40.0 ft. below full 
pool. All recreation facilities 
and marina service severely 
impacted. 

All boat facilities available; 
shoreline beaches exposed. 

Three small launch ramps 
in-operable; all other 
boatingfacilities usable. Some 
minorinconvenience at 
launching and parking sites. 

Boating Use: 85% 

Launch lanes are reduced 
bymore than half. Most docks 
out of service. One major 
marina isout of business. 

Only four narrow launch 
rampsin service. Docks and 
marina services unavailable. 

Boating Use: 85% Boating Use: 50% Boating Use: 15% 

Minimum debris on 
watersurface; shoreline 
easilyaccessible; all 
facilitiesavailable. 

Lake access is impacted 
forshore and boat anglers. 

Water access severely 
hampered for boat and shore 
anglers. Resident fish stocks 
diminished. 

Lake accessvety difficult. 
Negative impacts on resident 
fish populations. Marinas are 
inoperable. 

Fishing Use: 10% Fishing Use: 100% Fishing Use: 85% Fishing Use: 50% 

Water surface long distance 
from camping and picnic 
facilities. Aesthetics 
adverselyaffected by large 
drawdown band. 

All facilities operable; 
lakeshore easily accessible from 
camping and day use areas. 

Water surface is farther 
awayfrom developed camping 
and picnicking areas. Negative 
effect on aesthetics. 

Long distance from camping 
and day use facilities to lake. 
No developed swim areas 
inservice. Poor aesthetic 
quality. Few boating facilities. 

CampingPicnicking Use: 50% CampingPicnicking Use: 100% CampingPicnicking Use: 90% CampinglPicnicking Use: 60% 
~~ ~ 

All developed swimming areas 
are exposed and essentially 
unusable. 

Alldevelopedswim areas are 
unusable and high and dry. 

Some swim hazards at 
developedswim areas. Shallow 
water under swim floats 
hazardous to divers. Swim 
areas withinboom floats 
diminished. 

Swimming Use: 75% 

Designated swimming areas 
aregreatly diminished in 
size;swim platforms unusable. 
Longdistance from turf and 
shadedareas to water surface. 

Swimming Use: 25% Swimming Use: 0% Swimming Use: 0% Swimming Use: 90% 
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Table D-8. Lower Clearwater River Steelhead Fishing Break Points (Based on Dworshak Outflows) 

outflow 12,000 CFS 10,000 CFS 7,000 CFS 

High Optimum 
Description Maximum Recreation Flow Highest Optimum Flow Recreation Flow 

High end of optimum outflow 
General Maximum recreation outflow for recreation. Some High optimum outflow for 
Comments from Dworshak Dam. Higher constraints on access and recreation. Facilities and access 

flows cause severe impacts to facilities. fully usable. 
recreation facilities anduse. 

t 
Fishing Shoreline access difficult at Exposed shoreline and small Good exposure for shoreline 
(boat or high flows. Significantly beaches promotes shore access access. Conditions good for 
shore) increased hazards to both boat for fishing. Good conditions shoreline and boat steelhead 

and shore anglers. for boat fishing. fishing. 

Degree of Recreational Impact at Varying Operational Ranges (Break Points) 
(i.e., TiminglDegree of Reservoir FluctuationDownstream Flow) 

I Fishing Use: 10% Fishing Use: 60% Fishing Use: 90% 

3,000 CFS 
_ _ _ ~  ___ ~ 

Low Recreation Flow 

Optimum outflow for 
recreation. Facilities and access 
fully usable. 

Excellent conditions for both 
boat and shoreline fishing. 

Fishing Use: 100% 

2,000 CFS 

Minimum Recreation Flow 

Minimum recreation outflow 
for public use. Lower outflows 
impact recreation facilities and 
access. 

Significant impact to boating 
facilities. Shoreline access 
excellent with few constraints. 

Fishing Use: 40% 



Table D-9. Lower Granite Lake Break Points 

Degree of Recreational Impact at Varying Operational Ranges (Break Points) 
(Le., TimingDegree of Reservoir FluctuatiodDownstream Flow) 

738 ft. NGVD 736 ft. NGVD 735 ft. NGVD 734 ft. NGVD 733 ft. NGVD Pool Elev. *' ~,* I 
, . .  

Description Lower Intermediate Pool Minimum Operating Pool Maximum Pool Intermediate Pool Minimum Pool 

General 
Comments 

Normal maximum lake 
Dperating elevation. All 
recreation facilities fully usable. 

Optimum lake elevation for 
recreation. All facilities fully 
usable. Minor drawdown 
exposes beaches and improves 
shoreline access. 

Drawdown 4 feet below full. 
Low end of normal range of 
fluctuations. Some effects on 
recreation facilities and 
resources. 

Elevations lower than 5 feet 
below full have significant ties. 
Severe impact onuse by 
persons with disabilities. 

Drawdown 3 feet from full. 
Within normal operations. 
Most facilities remain fully 
usable, no significant effect. 

Significant impacts to boating 
facilities. All but one boat 
rampunusable. Channels into 
marinas are partially blocked 
below elevation 733 feet. 

Boating Use: 10% 

All boat ramps, docks, and 
marinas fully usable. 

All boat ramps, docks and 
marina moorage fullyusable. 

All boat ramps, docks and 
marina moorage Nly  usable. 

Several boating facilities 
become marginally usable due 
to shallow water conditions. 

Boating Use: 100% Boating Use: 100% Boating Use: 80% Boating Use: 80% 

Normal fluctuation exposes 
small beaches and promotes 
shore access for fishing. 

Most fishing occurs from boats. 
Shoreline access is good at full 
lake level. 

Normal fluctuation exposes 
small beaches and promotes 
shore access for fishing. 

Some boating facilities 
unusable. Access for fishing 
slightly constrained. 

Significant impact to boating 
facilities. Fishing access using 
boats is highly impacted. 

Fishing 
(boat or 
shore) 

Fishing Use: 100% Fishing Use: 100% Fishing Use: 80% Fishing Use: 80% Fishing Use: 10% 

Camping/ 
Picnicking 

Allwater-related recreation 
facilities are fully usable. 

All water-related recreation 
facilities are fully usable. 

Allwater-related recreation 
facilities are Nly usable. 

Minor reduction in land-based 
recreation due to impacts to 
boating, fishing, swimming and 
waterskiing. 

Continued reduction in 
land-based recreation due to 
impacts to boating, fishing, 
swimming and waterskiing. 

CampinglPicnicking Use: 100% Camping/Picnicking Use: 100% CampinglPicnicking Use: 95% CampinglPicnicking Use: 95% CampinglPicnicking Use: 80% 

Developed and natural beaches 
remain usable. Exposed mud- 
flats at developed beaches 
create marginal conditions. 

Developed swimming beaches 
are unusable. Natural beaches 
remain usable, although access 
is poor. 

Swimming Developed swimming beaches 
usable at full lake, most natural 
beaches are coveredwithwater. 

Developed swim beaches 
remain fully usable. Natural 
beaches are exposed and 
usable. 

All developed and natural 
beaches are N l y  usable. 

Q h 

Swimming Use: 100% Swimming Use: 75% Swimming Use: 75% Swimming Use: 0% Swimming Use: 100% 



Table D-10. Little Goosekake Bryan Break Points 

Degree of Recreational Impact at Varying Operational Ranges (Break Points) 
(is., ‘Iiming/Degree of Reservoir HuctuationKlownstream How) 

Pool Elev. 634 ft. NGVD 633 ft. NGVD 635 ft. NGVD 638 ft. NGVD 

Maximum Pool 

636 ft. NGVD 

Intermediate Pool Minimum Operating Pool Description Lower Intermediate Pool Minimum Pool 

General 
Comments 

Normal maximum lake 
operating elevation. All 
recreation facilities fully usable. 

Optimum lake elevation for 
recreation. All facilities fully 
usable. Minor drawdown 
exposes beaches and improves 
shoreline access. 

Drawdown 3 feet from full. 
Within normal operations.Most 
facilities remain fully usable; no 
significant effect. 

Drawdown 4 feet below full. 
Low end of normal range of 
fluctuations. Some effects on 
recreation facilities and 
resources. 

Elevations lower than 5 feet 
below full have significant 
effects on recreation facilities. 
Severe impact to use by persons 
with disabilities. 

Boating 
(all types) 

All boat ramps, docks and 
marinas fully usable. 

All boat ramps, docks, 
moorages and marinas fully 
usable. 

Several boating facilities 
become marginally usable due 
to shallow water conditions. 

Significant impacts to boating 
facilities. All boat ramps 
unusable. Channel entrance to 
both marinas partially blocked 
at 633 ft. 

Boating Use: 25% 

All boat ramps, docks, 
moorages and marinas fully 
usable. 

Boating Use: 100% Boating Use: 100% Boating Use: 70% Boating Use: 70% 

Fishing 
(boat or 
shore) 

Most fishing occurs from boats. 
Shoreline access is good at full 
lakelevel. 

Normal fluctuation 
exposessmall beaches and 
promotes shore access for 
fishing. 

Normal fluctuation exposes 
small beaches &promotes 
shore access for fishing. 

Some boating facilities 
unusable. Access for fishing 
slightly constrained 

Significant impact to boating 
facilities. Fishing accessusing 
boats is highly impacted. 

Fishing Use: 100% Fishing Use: 100% Fishing Use: 70% Fishing Use: 70% Fishing Use: 25% 

Minor reduction in land-based 
recreation due to impacts to 
boating, fishing, swimming and 
waterskiing. 

CampingPicnicking Use: 95% 

Continued reduction in 
land-based recreation due to 
impacts to boating, fishing, 
swimming, &waterskiing. 

Camping/ 
Picnicking 

Allwater-relatedrecreation 
facilities are fully usable. 

All water-related recreation 
facilities are fully usable. 

Allwater-related recreation 
facilities are fully usable. 

CampingPicnicking Use: 80% CampingPicnicking Use: 100% CampingPicnicking Use: 100% CampingPicnicking Use: 95% 

Swimming Developed swim beaches 
remain fully usable. Natural 
beaches are exposed and 
usable. 

All developed and natural 
beaches are fully usable. 

All developed and natural 
beaches are fullyusable 

Developed and natural beaches 
remain usable. Exposed 
mud-flats at developed 
beachescreate marginal 
conditions. 

Developed swimming beaches 
are unusable. Natural beaches 
remain usable, although access 
is poor. 

Swimming Use: 75% Swimminguse: 0% Swimming Use: 100% Swimming Use: 100% Swimming Use: 75% 



Table D-11. Lower MonumentaVLake West Break Points 

Degree of Recreational Impact at Varying Operational Ranges (Break Points) 
(Le., TiminglDegree of Reservoir FluctuatiodDownstream Flow) 

Pool Elev. 540 ft. NGVD 539 ft. NGVD 538 ft. NGVD 537 ft. NGVD 536 ft. NGVD 
~~ 

Description 
~~~ ~ ~~ 

Intermediate Pool Lower Intermediate Pool Minimum Operating Pool Minimum Pool Maximum Pool 

Normal maximum lake 
operating elevation. All 
recreation facilities fully usable. 

General 
Comments 

Optimum lake elevation for 
recreation. All facilities fully 
usable. Minor drawdown 
exposes beaches and improves 
shoreline access. 

Drawdown 2 feet from full. 
Within normal operationsMost 
facilities remain fully usable; no 
significant effect. 

Drawdown 3 feet below full. 
Low end of normal range of 
fluctuations. Some effects on 
recreation facilities and 
resources. 

Elevations any lower than 4 
feet below full have significant 
effects on recreation facilities. 
Severe impact to use by persons 
with disabilities. 

All boat ramps, docks, 
moorages and marinas fully 
usable. 

~ ~~~~~~ 

All boat ramps, docks, 
moorages and marinas fully 
usable. 

~~ 

Several boating facilities 
become marginally usable due 
to shallow water conditions. 

All boat ramps, docks, 
moorages and marinas fully 
usable. 

Significant impacts to boating 
facilities. All boat ramps 
unusable. Marina hoist not 
usable below 536 ft., marina 
starts grounding at 531. 

Boating Use: 25% Boating Use: 100% Boating Use: 100% Boating Use: 90% Boating Use: 90% 

Most fishing occurs from boats. 
Shoreline access is good at full 
lakelevel. 

Normal fluctuation exposes 
small beaches and promotes 
shore access for fishing. 

Normal fluctuation exposes 
small beaches &promotes 
shore access for fishing. 

Some boating facilities 
unusable. Access for fishing 
slightly constrained. 

Significant impact to boating 
facilities. Fishing access using 
boats is highly impacted. 

Fishing 
(boat or 
shore) 

Fishing Use: 100% Fishing Use: 100% Fishing Use: 90% Fishing Use: 90% Fishing Use: 25% 

Camping/ 
Picnicking 

Allwater-related recreation 
Cacilities are fully usable. 

Allwater- related recreation 
facilities are fully usable. 

Allwater-related recreation 
facilities are Nly  usable. 

Minor reduction in land-based 
recreation due to impacts to 
boating, fishing, swimming and 
waterskiing. 

CsmpinglPicnicking Use: 90% 

Continued reduction in 
land-based recreation due to 
impacts to boating, fishing, 
swimming, &waterskiing. 

CampinglPicnicking Use: 75% CampinglPicnicking Use: 100% CampinglPicnicking Use: 100% CampinglPicnicking Use: 90% 

Swim beach at Lyons Ferry 
usable at full lake, most natural 
beaches are coveredwith water. 

Developed swim beach remains 
fully usable. Natural beaches 
are exposed and usable. 

All developed and natural 
Deaches are fullyusable 

& h Developed and natural beaches 
remain usable. Some exposed 
mud-flats at developed 
beaches create poor conditions. 

Developed swimming beach is 
unusable. Natural beaches 
remain usable, although access 
is poor. 

Swimming 

0 
I 
-L 
-L 

Swimming Use: 100% Swimming Use: 95% Swimming Use: 70% Swimming Use: 20% Swimming Use: 70% 
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Table D-12. Ice Harbor/Lake Sacajawea Break Points 

Degree of Recreational Impact at Varying Operational Ranges (Break Points) 
@e., ‘IIming/Degree of Reservoir FluctuationDownstream Row) 

t? 
Pool Elev. 440 ft. NGVD 439 ft. NGVD 438 ft. NGVD 437 ft. NGVD 436 ft. NGVD 

Minimum Operating Pool Description E h 
Maximum Pool 

Normal maximumlake 
operating elevation. All 
recreation facilities fully usable. 

Intermediate Pool 

Optimum lake elevation for 
recreation. All facilities fully 
usable. Minor drawdown 
exposes beaches and improves 
shoreline access. 

Lower Intermediate Pool 

Drawdown 2 feet from full. 
Within normal operations.Most 
facilities remain fully usable; no 
significant effect. 

Minimum Pool 

Drawdown 3 feet below full. 
Low end of normal range of 
fluctuations. Some effects on 
recreation facilities and 
resources. 

General 
Comments 

Elevations any lower than 4 
feet below full have significant 
effects on recreation facilities. 
Severe impact to use by persons 
withdisabilities. 

~~ ~ 

Several boating facilities 
become marginally usable due 
to shallow water conditions. 

~ 

Significant impacts to boating 
facilities. All boat ramps 
unusable. Sandbar blocks boats 
from marina at 6‘ below full. 

All boat ramps, docks, 
moorages and marinas fully 
usable. 

All boat ramps, docks, 
moorages and marinas fully 
usable. 

All boat ramps, docks, 
moorages and marinas fully 
usable. 

Boating Use: 100% Boating Use: 100% Boating Use: 85% Bonting Use: 85% Boating Use: 20% 
~~ 

Some boating facilities 
unusable. Access for fishing 
slightly constrained. 

~ 

Significant impact to boating 
facilities. Fishing access using 
boats is highly impacted. 

Fishing 
(boat or 
shore) 

Most fishing occurs from boats. 
Shoreline access is good at full 
lake. 

Normal fluctuation exposes 
small beaches and promotes 
shore access for fishing. 

Normal fluctuation exposes 
small beaches &promotes 
shore access for fishing. 

Fishing Use: 100% Fishing Use: 100% Fishing Use: 85% Fishing Use: 85% Fishing Use: 25% 
~~ ~~ 

Continued reduction in 
land-based recreation due to 
impacts to boating, fishing, 
swimming, &waterskiing. 

Camping/ 
Picnicking 

All water-related recreation 
facilities are fully usable. 

All water-related recreation 
facilities are fully usable. 

All water-related recreation 
facilities are fully usable. 

Minor reduction in land-based 
recreation due to impacts to 
boating, fishing, swimming and 
waterskiing. 

CnmpinglPicnicking Use: 100% CampinglPicnicking Use: 100% CnmpinglPicnicking Use: 90% CnmpinglPicnicking Use: 90% Cnmping/Picnicking Use: 75% 

Swimming All swimming beachesusable at 
NI lake, natural beaches are at 
aminimum.. 

All developed swimming 
beaches remain fully usable. 
Natural beaches are exposed. 

~ 

All developed and natural 
beaches are fully usable 

Developed and natural beaches 
remain usable. Some exposed 
mud-flatsat developed 
beaches create poor conditions. 

All developed swimming 
beaches are unusable. Natural 
beaches remain usable, 
although access is poor. 

Swimming Use: 100% Swimming Use: 100% Swimming Use: 90% Swimming Use: 90% Swimming Use: 20% 



Table D-13. McNary/Lake Wallula Break Points 

Degree of Recreational Impact at Varying Operational Ranges (Break Points) 
@e., Timinflegree of Reservoir FluctuatiorVDownstream Flow) 

. .  
-": I Pool Elev. 340 ft. NGVD 

~~ 

339 ft. NGVD 338 ft. NGVD 337 ft. NGVD 336 ft. NGVD 

Description Maximum Pool Intermediate Pool Lower Intermediate Pool Minimum Pool Minimum Operating Pool 

General 
Comments 

Normal maximum lake 
operating elevation. All 
recreation facilities fully usable. 

Optimum lake elevation for 
recreation. All facilities fully 
usable. Minor drawdown 
exposes beaches and improves 
shoreline access. 

Drawdown 3 feet from full. 
Within normal operations.Most 
facilities remain fully usable; no 
significant effect. 

Drawdown 4 feet below full. 
Low end of normal range of 
fluctuations. Some effects on 
recreation facilities and 
resources. 

Significant impact to recreation 
facilities and resources. Severe 
impact to use by persons with 
disabilities. 

All boat ramps, docks, 
moorages and marinas fully 
usable. 

All boat ramps, docks, 
moorages and marinas fully 
usable. 

All boat ramps, docks, 
moorages and marinas fully 
usable. 

Several boating facilities 
become marginally usable due 
to shallow water conditions. 

Significant impacts to boating 
facilities. All boat ramps 
unusable. 

Boating Use: 100% Boating Use: 100% Boating Use: 100% Boating Use: 100% Boating Use: 20% 

Most fishing occurs from boats. 
Shoreline access is good at full 
lake. 

Normal fluctuation exposes 
small beaches and promotes 
shore access for fishing. 

Normal fluctuation exposes 
small beaches &promotes 
shore access for fishing. 

Some boating facilities 
unusable. Access for fishing 
slightly constrained. 

Significant impact to boating 
facilities. Fishing access using 
boats is highly impacted. 

Fishing 
(boat or 
shore) 

Fishing Use: 100% Fishing Use: 100% Fishing Use: 100% Fishing Use: 20% Fishing Use: 100% 

Allwater-related recreation 
facilities are fully usable. 

Camping/ 
Picnicking 

Allwater-related recreation 
facilities are fully usable. 

Allwater-related recreation 
facilities are fully usable. 

Minor reduction in land-based 
recreation due to impacts to 
boating, fishing, swimming and 
waterskiing. 

CampingPicnicking Use: 100% 

~~ ~ ~~ 

Continued reduction in 
land-based recreation due to 
impacts to boating, fishing, 
swimming, C waterskiing. 

CnmpingPicnicking Use: 65% CampingPicnicking Use: 100% CampingPicnicking Use: 100% CampingPicnicking Use: 100% 

Swimming All swimming beaches usable at 
full lake, natural beaches are at 
a minimum.. 

Developed and natural beaches 
remain usable. Some exposed 
mud-flatsat developed 
beaches create poor conditions. 

All developed swimming 
beaches remain fully usable. 
Natural beaches are exposed. 

411 developed swimming 
ieaches are unusable. Natuial 
ieaches remain usable, 
dthough access is poor. 

411 developed and natural 
ieaches are fully usable 

Swimming Use: 100% Swimming Use: 100% Swimming Use: 60% Swimming Use: 60% Swimming Use: 0% 
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260 ft. NGVD 

Normal Minimum Winter Pool; 
drawdown 6 ft from full 
Minimum Pool 

Significant impacts to 
recreation facilities occur below 
elev. 262. 

s 
257 ft. NGVD 

Minimum Operating Pool 

Most existing recreation 
facilities are unusable below 
elevation 257. 

Table D-14. John Day/Lake Umatilla Break Points 

2 of 13 boat ramps & 2 of 17 
boat docks become unusable. 

Pool Elev. 

Significant impact to boating 
facilities; only 2 of 13 boat 
ramps and 11 of 17 boat docks 
remainusable. 

Severe impact to boating 
facilities; only 2 of 13 
boatramps; 8 of 17 boat docks, 
& 2 of 3 marinas remain usable. 

Description 

~ ~~ 

Some boating facilities 
unusable. Access for fishing 
slightly constrained. 

General 
Comments 

Significant impact to boating 
facilities. Fishing access 
moderately constrained. severely constrained. 

Significant impact to boating 
facilities. Fishing access 

Fishing 
(boat or 
shore) 

Campinflicnicking Use: 90% 

10 of 11 swimming beaches 
remain usable. 

Swimming Use: 90% 

Camping/ 
Picnicking 

CampingPicnicking Use: 80% 

7 of 11 swimming beaches 
remain usable; water depthsin unusable. 
some are near minimum. 

Swimming Use: 70% 

Campinflicnicking Use: 80% 

All 11 swimming beaches 

Swimming Use: 50% 

Swimming 

Degree of Recreational Impact at Varying Operational Ranges (Break Points) 
(Le., Timinflegree of Reservoir FluctuatiodDownstream Flow) 

~ 

268.0 ft. NGVD 

Normal Maximum Pool 
(Summers) 

All recreation facilities on lake 
are 100% usable using boats is 
highly impacted. 

All boat ramps, marinas, docks 
&other facilities fully usable 

Boating Use: 100% 

Most fishing occurs from boats. 
Shoreline access more difficult 
at full pool. 

Fishing Use: 90% 

All water-related recreation 
facilities are fully usable. 

Campinflicnicking Use: 100% 

All swimming beaches usable at 
full pool, natural beaches are at 
a minimum. 

Swimming Use: 90% 

~~~ ~ 

265.0 ft. NGVD 

Normal Summer Minimum 
Pool and Winter Maximum 
Pool 

Bottom end of normal range of 
Summer operations; all 
recreation facilities remain 
100% usable. 

All boating facilities remain 
usable. 

Boating Use: 100% 

Normal fluctuation exposes 
small beaches and promotes 
shore access for fishing. 

Fishing Use: 100% 

All water-related recreation 
facilities are fully usable. 

CampinglPicnicking Use: 100% 

All 11 developed beaches 
remain fully usable. 

Swimming Use: 100% 

~~ ~ 

262.0 ft. NGVD 

Intermediate Pool; drawdown 
6 feet from full. 

Most recreation facilities 
initially designed to be 
operational at this pool; Some 
impacts begin to appear. 

I Boating Use: 70% I Boating Use: 50% Boating Use: 90% 

Some reduction in 
land- basedrecreation land-based recreationwith 

ofwater-based facilities. facilities. 

Continued reduction in Reduction in land-based 
recreation with loss in usability 
of water-based facilities. 



Table D-15. The DalledLake Celilo Break Points 

Flows (from Greater than 350,000 CFS 250,000 to 350,000 CFS 
JOHN DAY 
Dam) Spring Flood Flows m. SpringEarly Summer Flows 

150,000 to 250,000 CFS 

Optimum Recreation Flows ' 

General 
Comments 

Boating 
(all types) 

Fishing (boat 
or shore) 

Most fishing occurs from boats. 
Shoreline access difficult and 
hazardous full. I 

~~ ~ 

High Spring Flood Flows. High 
flows may flood outsome recreation 
facilities and create boating and 
other safety hazards. 

"jpical springearly summer flood 
flows, Most facilities fullyusable. 
Flows toward the high end of this 
range may inundate beaches and 
constrain some access. usable. 

Some boating facilities, Le. boat All boat ramps, docks, moorages & 
ramps, docks, moorages &marinas, marinas fully usable. Flows toward 
may be inundated. High flows the high end of this range may 
create boatinghazard. create some boating hazards. trees, stumps & shoalscreate 

mid mid-summer flows; 
optimum for recreationwith all 
facilities fully usable and good 
shoreline access less marginally 

All boat ramps, docks, moorages & 
marinas fully usable. No special 
hazards related to flows. Rocks, 

navigation hazards. 

Boating Use: 75% Boating Use: 90% Boating Use: 100% 

Flows toward the high end of this 
range may inundate some shoreline 
fishing a c w s  areas. 

Normal flows expose beaches and 
access points &promotes shore 
access for fishing. 

Camping 
Picnicking 

Swimming 

100,000 to 150,000 CFS 

Normal Late Summer Flows 

Fishing Use: 100% Fishing Use: 100% Fishing Use: 100% 

Allwater-relatedrecreation Allwater-related recreation Allwater-related recreation 
facilities are fully usable. Some facilities are fully usable. Impacts to 
decline associated with impacts to boating, fishing, swimming, & 
water-relatedactivities, windsurfing. 
CnmpinglPicnicking Use: 90% CnmpinglPicnicking Use: 90% CnmpinglPicnicking Use: 90% 

Most improved and unimproved 
swimming beaches inundated; high 
flows and cold water create 
swimming hazards. 
Swimming Use: 10% Swimming Use: 10% Swimming Use: 10% 

facilities are fully usable. 

All 8 developed beaches fully usable All 8 developed beaches fully 
at low end of this range; may be usable; good access from 
inundated at higher end. unimproved shoreline beaches. 

mid late summcr/early fall flows. 
Some minor impacts to recreation 
use and a,ccess. 

Windsurfing 

Several boating facilities become 
marginally usable due to shallow 
water conditions; Some boating 
hazardsexposed. 

Experts desire high flows, however. 
many beaches/acccss p in ts  
inundated. Safety hazards for 
novice and beginnerwindsurfers. 

Windsutfiig Use: 90% Windsding Use: 100% Windsurfing Use: 100% 

Most windsurf beachcs usable at 
high flows. High pool andhigh 
velocity flow conditions preferred. 

All windsurf beaches remainfully 
usable. Areas constrained by 
shallow water. Rocks, stumps, 
shoals and other hazards appear. 

Boating Use: 95% 

Some boating facilities unusable; 
access for fishing slightly 
constrained. 

Fishing Use: 95% 

Minor reduction in land-based 
recreation due toimpacts to boating, 
fishing, swimming, & waterskiing. 

Cnmpinflicnlcking Use: 90% 

Low flows may leave some 
swimming beaches marginally 
usable. 

Swimming Use: 10% 
~~ ~ _ _ _ _ _ _  ~~ 

Reduced pool elevations and/or 
velocities less desirable. Rocks, 
stumps, shoals and debris exposed. 

W i n d s d i g  Use: 100% 

Less than 100,000 CFS 

Very Low Late Summer Flows 

Very low late summer or fall flows. 

Significant impacts to boating 
facilities; ramps, docks, marinas 
become marginally usable or 
unusable. 

Boating Use: 70% 

Significant impact to 
boatingfacilities; fishing access 
constrained. 

Fishing Use: 70% 

Continued reduction in land-bascd 
recreation due toimpacts to boating, 
fishing, swimming, &waterskiing. 

CampinglPicnicking Use: 90% 

Many developed and unimproved 
beaches unusable. 

Swimming Use: 10% 
~ ~ _ _ _ _ _ _ _  ~ ~~~~ 

Reduced pool elevations and/or 
velocities lessdesirable.Rocks, 
stumps, shoals and debris exposed. 

Windsutfiig Use: 100% 



9 
Q, 

MODERATE IMPACT 21 

2,900 cms 

Swimming Use: 100% 

Table D-16. Canadian Columbia River Reach Break Points 

HIGH IMPACT 3/ 

2,000 to 2,100 Cms 
Swimming Use: 65% 
3,000 to 3,100 cms 
Swimming Use: 100% 

Flows (from 
Keenleyside 
Dam) 

1,700 to 1,900 cms 
Partial loss of access to boat 
launch at Indian Eddy. 
Boat Fish Use: 90% 

Flow of 1,500 cms 
Shore Fish Use: 85% 

Flows of 3,300 cms 
Shore Fish Use: 83%% 

Swimming 

Flows of 1,400 and 4,800 cms 

Boat Fish Use 90% 

Flow of 1,000 cms 
Shore Fish Use: 475% 

Flows of 4,300 cms 
Shore Fish Use: 423% 

Sightseeing 

Boating 
(unmotorized 
canoeing,etc) 

Boat Fishing 

Shore Fishing 

Degree of Recreational Impact at Varying Operational Ranges (Break Points) 
(i.e., Timing/Degree of Reservoir FluctuationlDownstream Flow) 

LOW IMPACT 1/ 

2,200 to 2,800 cms 
No significant impact. Optimal 
flows at Gyro Park swim rapids. 
Swimming Use: 100% 

400 to 2,900 cms 

No significant effect on boating 
use. 

2,000 to 2,900 cms 

No significant effect on boating 
use. 

2,000 to 4,400 Cms 

No significant effect on boating 
use. 

1,700 to 2,800 cms 

No significant effect on boating 
use. 

3,000 to 3,700 cms 4,100 to 6,000 cms 

Sightseeing Use: 75% I Sightseeing Use: 90% 

Boating Use: 80% I Boating Use: 90% 

SEVERE IMPACT 4/ 
~~~ 

Below 2,000 cms 
Swimming Use: 30% 
Above 3,100 cms 
Swimming Use: 100% 

4,400 cms and above 
Flows are dangerously high. 

Boating Use 0% 
Boat Fish Use: 90% 

1,100 cms 
Boat Fish Use: 50% 

5,100 cms 
Boat Fish Use: 90% 

800 cms and below 
Shore Fish Use: 32.5% 

Shore Fish Use: 4.8% 

GENERAL COMMENTS 

Camping/Picnicking Use: 90% 

Higher flows floodwalkingtrails 
and islands. 

Unmotorized boating affected 
mostly by hazards associated 
with high flows. 

Boat fishing affected by boat 
access. 

Shore fishing is affected 
byaccess to fishing perches 
along the river bank. 

1/ Low Impact - Recreation users may be inconvenient or have minor reduction in the quality of recreation 
experiences. 
Z/ Moderate Impact - Significant reduction or increase in flows, but facilities remain usable; some effects on aesthetics and quality of experience. 
31 High Impact - Some project facilities @oat ramps, docks, marinas, swim beaches) become unusable; significant reduction in quality of experience and aesthetics. 
4/ Severe Impact - Inaccessible facilities, safety hazards, or other physical constraints may nearly or entirely prevent participation in water-related recreation. 
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