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To the People of the Pacific Northwest:

The Columbia River Basin is both the source of an extensive network of hydropower
resources and the home of a unique assortment of fish and wildlife. In the past, the two
have not coexisted without conflict. During the past 50 years, as the hydropower system
has grown, the fish and wildlife in the basin have suffered. With its publication in 1982,
the Columbia River Basin Fish and Wildlife Program represented the genesis of a
concerted effort to rebuild the species that have been harmed by hydropower develop-
ment and operation. Now, nearly five years later, the publication of the 1987 program
provides an opportunity to assess the accomplishments of the past five years and to set
a course for future actions.

The program’s motto is: “A debt to the past ... an investment in the future” The 1987 Fish
and Wildlife Program describes not only the effort to repay that debt but also the initial
returns on the investment. Perhaps the greatest return has been the developing cooper-
ation and consensus among previously dissident factions in the basin. The program is
proof that a cooperative effort between hydropower and fish and wildlife interests can yield
positive results —results that are beneficial to the economic and social well-being of the
Pacific Northwest.

A consensus on a process for rebuilding fish and wildlife in the basin now exists, and it
is time to put that process to work to produce tangible results. This program should mark
the continuation, not the culmination, of those cooperative efforts. It signals the beginning
of a new era of cooperation where all parties share a mutual goal: a healthy basin where
the needs of hydropower production and fish and wildlife resources are treated in concert,
not in conflict, with each other.

The Council would like to thank former Idaho Council member Larry Mills for his extensive
contributions to the fish and wildlife program. Mr. Mills, who retired from the Council shortly
before the new program was adopted, was instrumental in shaping the Council’s fish and
wildlife policies.

Sincerely,
/)] et ? W
ROBERTB.DUNCAN MORRISL.BRUSETT
Chairman Vice Chairman
Oregon Montana
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Foreword

This is essentially a fish story. And like all good fish stories, it boasts of being the
largest.

The story told in these pages focuses on one of the nation’s most important river
systems—the Colurnbia and its tributaries. This complex waterway, traversing much
of the Pacific Northwest, is home to the unique and important species known as the
kings among fish—the salmon and steelhead. This is a story of how these creatures
came to the brink of extinction and of one of the largest efforts in the world to rebuild
an animal populfation. If is also the story of other fish and wildlife facing the same
problems in the Columbia River Basin of the Pacific Northwest. Finally, it is a story of
that region and its cilizens and of their exiraordinary cooperative effort 10 reclaim a
biological inheritance.

A catalogue of the great natural resources of the Pacific Northwest—and there are many —must
first include the Golumbia River and its tributaries. This large and complex river system has given
the region the most abundant and lowest cost hydroelectric power in the nation. That power has
lighted and warmed homes, powered businesses and industries, and turned arid wastelands into
productive croplands through irrigation.

These benefits were made possible by harnessing the river and its tributaries with powerful dams
that converted falling water into electricity. [See Figure 1.] This enabled power managers to regulate
both the volume and timing of river flows in order to extend power production through both wet and
dry seasons.

But this extraordinary benefit came with an extraordinary cost to the Columbia River Basin. Once
a free-flowing river, the Columbia was turned into a series of lakes as dam after dam straddled the
river’s breadth. The impact on the basin’s fish and wildlife was profound. Not only did the dams
present physical barriers to migrating fish, but the regulation of the river altered water flows and
temperatures. The reservoirs created by the dams inundated thousands of acres of spawning and
rearing habitat. Development also stripped shoreline vegetation, increased erosion and sediment,
and made wildlife more accessible to harassment. In some cases—for certain strains of salmon
and steelhead, for example —development all but eradicated these creatures,

The decline of the fishing resource

By 1980, the Pacific Northwest was perilously close to losing its Columbia River salmon. Some runs
had been considered for classification as endangered species. The annual salmon and steelhead
runs had dwindled to 2.5 million, iess than a quarter (and by some estimates only 15 percent) of
the run sizes 100 years earlier. Most of the losses were upriver from Bonneville Dam, where the
least mitigation for damage had occurred. The accessible habitat for spawning was cut by one-third.
Not all of these losses were due to hydropower; other forces also were at work. Irrigation, flood
control, overfishing, and poor logging, grazing and farming practices added to erosion and
devegetation of shoreline habitat as well as siltation of spawning beds. But the major decline of the
fish coincides with the construction and operation of the hydropower dams.

No group was more affected by the deterloration of the fish runs than the basin’s Indian tribes who
depended on salmon for cultural and religious purposes as well as for their livelihood and food. The
Northwest was a territory secured for setilers in part by treaties with Indians. One of the most
important trade-offs for the land had been guarantees to the tribes that they would have the right
to fish in their "usual and accustomed"” places. During the 1960s and 1970s, fishing disputes
between the states and tribes in the Northwest were bitter and protracted. The resource was
shrinking so rapidly it appeared that the runs could be gone, no matter who won the fishing rights.
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Commercial and recreational fishers, and indeed the entire Northwest economy, also felt the impact
of the fish losses. Many groups and individuals were becoming increasingly concerned about the
problem. Sincere efforts had been made to protect existing fish and wildlife and, in some cases, to
make up for past losses. But, because the river and its tributaries ran through a number of
jurisdictions, including states, federal and tribal lands, the work had been fragmented. A coordinated
systemwide approach to reversing the decline of the basin's animal life was needed.

Legislative history

The Northwest desperately needed a solution, and time was running out. Then, an unusual
opportunity arrived. In the late 1970s, the region’s electrical power interests turned to Congress for
another problem related to the Columbia River. Hydropower alone could no longer meet the region’s
electricity needs. A massive electricity deficit was predicted for the 1980s. Northwest utilities sought
to expand the rights of the region’s federal power marketing agency, the Bonneville Power
Administration, to acquire new resources.

The time was ripe for the Northwest’s fish and wildlife interests, and they found a sympathetic ear
in Congress. A bill, which had begun as a Northwest power bill, soon picked up major fish and
wildlife provisions. These provisions related directly to power because they called for the protection,
mitigation and enhancement of fish and wildlife affected by hydroelectric development and
operations in the Columbia River Basin.

An unprecedented consensus began to take shape. The issue was clear —the dams had exacted
a costly toll. The debate was only one of degree — how much respensibility for fish and wildlife losses
should the hydropower system bear? What ultimately emerged was as innovative as it was historic.
The basin’s fish and wildlife interests were to be accorded equitable treatment with Northwest
electrical power interests.
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The Northwest Power Planning Council

In December 1980, Congress passed the Pacific Northwest Electric Power Planning and Conserva-
tion Act, known more commonly as the Northwest Power Act. The Act authorized the states of Idaho,
Montana, Oregon and Washington to enter into an interstate compact to create a policy-making and
planning body for two important Northwest resources — electrical power and the Columbia River
Basin’s fish and wildlife. The entity authorized by the Act and created by the four states is the Pacific
Northwest Electric Power and Conservation Planning Council—more commonly known as the
Northwest Power Planning Council.

The governors of the four states each appointed two members to serve on the Council. The Council,
headguartered in Portland, Oregen, began operation in April 1981, To underscore the importance
of protecting fish and wildlife, the Act directed the Council to develop its Columbia River Basin Fish
and Wildlife Program before it developed a power plan.

The fish and wildlife program

This program Is the result of that charge. It is the first systemwide approach to dealing with the
impacts of the hydroelectric system on the Columbia River Basin's fish and wildlife. The enormity
of the problem requires an unprecedented cooperative effort. The Council relied heavily on
widespread public input in developing this program and continues to value such input as it monitors
implementation and fine-tunes this program.

The Columbia River Basin Fish and Wildlife Program is, quite possibly, the most ambitious effort
in the world to save a biological resource. The program is first of all enormous on a geographic scale,
encompassing the entire Columbia River Basin and more than 30 subbasins — some 259,000
square miles. It is complex politically because the river and its creatures travel through a number
of governmental and management jurisdictions. It is complex technologically and economically
because of the requirements to balance fish and wildlife and power interests. And, not least of all,
it is incredibly complex biclogically because it involves species of animal life with unusual migratory
and life-cycle characteristics, about which much is still unknown.

Northwest accomplishments

Because the fish and wildlife program is only five years old, and five years is about the life-span of
many salmon and steelhead, it is still too early to determine if the program has resulted in a specific
numerical increase in fish or wildlife populations. Many protection and rehabilitation projects are
being implemented in the river for the first time, and some —for example the installation of certain
mechanical fish bypass systems at dams —will not be completed for a few more years. The damage
to fish and wildlife occurred over many decades; so no short-term fix is likely to meet the Northwest's
needs.

That is not to say there hasn't been significant progress. Although it is too early to credit increased
fish counts to this program, there have been measurable steps ahead in the basin. [See box: Five
Years of Progress.] The fish and wildlife program has been a catalyst for a new spirit of cooperation.
The program has created a forum fer all the basin’s fish and wildlife interests; it has provided a
focused direction, an overall blueprint for the future; and, finally, it has set down specific actions to
protect and rebuild fish and wildlife that were damaged by hydroelectric projects in the Columbia
Basin. Some of these actions have already taken place; many are in progress; and still more are
mapped out to be completed within specified times. Clearly, this program is far more than a
philosophical discussion of a problem. The emphasis is on action.
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Five Years of Progress

In the last five years, the Pacific Northwest has taken major steps toward fish and
wildlife protection and enhancement in the Columbia River Basin. Among the tangible
results are the following. They represent the efforts of not only the Northwest Power
Planning Council, but the region’s state and federal fish and wildlife agencies, Indian
tribes, Bonneville Power Administration, Corps of Engineers, Bureau of Reclamation,
Federal Energy Regulatory Commission, public and private utilities, and other
interested groups and citizens.

Together, these entities have:

B Developed a "water budget” (reserved block of water) for release during the
spring to create higher flows to aid downstream migration of young salmon and
steelhead.

B Pressed for the completion or improvement of bypass systems at 13 mainstemn
dams to help fish pass safely.

B Provided for use of spill (passing water through a spillway rather than a dam's
turbines) to reduce juvenile fish mortality at dams as an interim measure until
mechanical bypass systems can be put in operation at the remaining dams.

Bl Completed construction of release, collection and holding facilities in the
Umatilla subbasin. Started development of other new salmon and steelhead
production facilities in the Deschutes, Nez Perce, northeastern Oregon,
Umatilla, and Yakima/Klickitat areas.

Bl Completed 29 sets of projects to improve tributary passage and habitat for
salmon and steelhead in the Clearwater, Deschutes, Grand Ronde, John Day,
Salmon, Umatilla, Wenatchee, Willamette and Yakima subbasins.

B |nitiated more than 80 other new projects to improve natural and wild production
of salmon and steelhead. These include efforis in the Deschutes, Grand Ronde,
Hood, John Day, Salmon, Umatilla, Wenatchee, Willamette and Yakima sub-
basins.

B Developed a basinwide computerized planning model to aid in understanding
the life cycles of salmon and steelhead and the relationships of production,
mainstem passage mortality and harvest regulation.
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Created the first basinwide data base to collect and crganize existing informa-
tion on the production of salmon and steelhead.

Compiled the first comprehensive study on the extent and causes of the decline
of salmon and steelhead in the basin. This study led to an estimate of how many
salmon and steelhead were lost in the basin due to hydropower.

Designed a planning process to set a course toward an interim goal of doubling
salmon and steelhead runs in the basin.

Begun a process to identify the high-value salmon and steelhead areas in the
basin that may need special protection from hydropower development,

Promoted use by the Federal Energy Regulatory Commission (FERC) of
analyses that take into account the cumulative impact of a number of hydro-
power projects on fish and wildlife within a subbasin.

Focused salmon and steelhead research on six areas: water budget effective-
ness and reservoir mortality, disease, hatchery production, supplementation,
bypass, and transportation effectiveness,

Initiated a systemwide monitoring effort to evaluate the effectiveness of the
salmon and steelhead program.

Produced the first major report that identifies salmon and steelhead stocks now
present in the basin.

Supported the successiul ratification of the United States/Canada Pacific
Salmon Treaty designed to increase the number of fish returning to the basin.

Completed construction of the Cabinet Gorge Hatchery to produce about 20
million kokanee in ldaho. Started construction of a hatchery to produce brook,
rainbow and cutthroat trout on the Colville Indian Reservation in northeastern
Washington.

Undertook the basin’s first major efforts to rehabilitate wildlife populations and
habitat adversely affected by Hungry Horse and Libby dams in Montana.

Initiated major projects to protect and rebuild resident fish populations in Mon-
tana.




Program Overview




Figure 2.
Salmon Life Cycle

oo
nenfs mﬁ” ate (ﬂwfﬁmem
L aue affer spaumeing ) .t

2molis h&érqwn&/bwm then -
hawe! doumstréam io Suun thegaumilet "

10



Program Overview

The major thrust of the Columbia River Basin Fish and Wildlife Program is to put more fish back
into the Columbia River and its tributaries and to do so with maximurn effectiveness at a reasonable
cost to ratepayers.

While the program addresses the needs of all fish and wildlife affected by hydroelectric development
in the basin, the focus is on salmen and steelhead. More than any other species, these anadromous
fish {fish born in freshwater that spend their adult lives in the ocean) are symbols of Northwest
waters. No other Columbia Basin species has such a vital impact on both the region's and the
nation's economy.

Anadromous fish, such as salmon and steelhead, have a life cycle unlike any other creature. [See
Figure 2.] The program is designed to address the needs of these fish at each important stage in
their life cycle. These fish are born in freshwater streams throughout the Columbia Basin; then, as
smolts, they begin an incredible journey that will take them to the ocean, where they spend their
adult lives traveling thousands of miles over a period of roughly three to seven years. The fish that
survive predators, including man, return o freshwater. Spurred on by a powerful homing instinct,
they surge upstream to their birthplace to spawn. After spawning, the salmon die, but some
steelhead species may live to repeat the cycle and reproduce again. The order of the salmon and
steelhead sections in the program (Sections 200-800) corresponds to this cycle.

Each section of the program is summarized below.
Section 100: Introduction

The purposes and requirements of the Noirthwest Power Act as they relate to Columbia
River Basin fish and wildlife are outlined, and the authorities and roles of the agencies that
implement the fish and wildlife program are described. The Northwest Power Planning Gouncil is
charged with program development; the federal implementing agencies are the Bonneville Power
Administration, the U.S. Army Corps of Engineers, the U.8. Bureau of Reclamation and the Federal
Energy Regulatory Commission. This section also describes how the program was developed. A
general description of program funding and safeguards for protecting ratepayer investments also
is included.

Salmon and Steelhead
Section 200: Salmon and Steelhead Framework

The program stresses a basinwide, multifaceted approach to rebuilding salmon and
steelhead runs. Such a systemwide perspective takes the entire Columbia River Basin, including
its individual subbasins, into account. This perspective also integrates three approaches to
protection and enhancement: 1) improvements in fish production, 2) safe fish passage in the
mainstem rivers, and 3) harvest management designed to support the rebuilding of fish runs.

Section 200 establishes a numerical interim goal for rebuilding salmon and steelhead runs. The
target is to double the runs, increasing existing runs from about 2.5 million to about § million fish.
This goal was based on a comprehensive study of how many salmon and steelhead have been
lost in the basin and, of them, what portion was lost due to hydropower. The interim goai is supported
by a broad regional consensus.

11



Program Overview

However, if all the measures in the current program were implemented, they still would be unlikely
to achieve the goal of doubling runs. Therefore, this section also sets forth seven policies and a
planning process for selecting new measures to add to the program. Under these policies, the
Council supports efforts to:

(1) Give priority to the area above Bonneville Dam.

(2) Assess genetic risks of actions.

(3) Accelerate actions to increase mainstem survival of fish.

(4) [ncrease production through a variety of methods.

(5) Manage harvest to support rebuilding of runs.

(6) Ensure that new plans and measures are consistent systemwide.

@ Use adaptive management fo increase knowledge and guide future actions.

The Council recognizes the imporiance of ensuring that ratepayers’ expenditures are made wisely.
Therefore, the program calls for systemwide monitoring and evaluation to assess progress toward
the goal of doubling runs. The program also sets priorities for coordinated research on salmon and
steelhead and establishes a policy for replacing salmon and steelhead with resident fish (those that
do not travel to the ocean) in certain areas that are blocked to salmon and steelhead.

Section 300: Water Budget and Mainstem Flows

Nature has timed the downstream journey of most juvenile salmon and steelhead to
coincide with the spring runoff, Historically, the flush of water helped young fish make it to the sea
quickly. If they cannot reach the Pacific Ocean within about 30 days, the biological process that
enables them to adapt from freshwater to saltwater may not be completed, and many of the fish
will die.

The regulation of the river to produce power has affected fish travel times. Part of the spring runoff
is stored in reservoirs to be used for power generation during drier parts of the year. The result is
decreased flows that can slow salmon and steelhead migration.

The program establishes a water budget, a volume of water set aside for fish. It is released from
upriver storage dams during the spring run to create an artificial freshet. Water budget flows are
managed by two fish passage managers, one selected by the basin's fish and wildlife agencies and
the other by the basin's tribes. Program measures also call for experimentation and evaluation to
determine the water budget’s effectiveness and its impact on the power system.

Section 400: Downstream Passage

The speed of the river is not the only thing that interferes with the passage of juvenile
fish downstream. The dams themselves present physical barriers. The mortality rate for fish going
through a dam’s turbines can range from 10 to 30 percent at each dam. This loss is compounded
when fish travel through a number of dams on their journey to the sea.
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The program calls for permanent bypass facilities to be installed at most mainstermn dams. Such
facilities allow the bulk of the fish to travel past the dam without entering the turbines. Until these
facilities are in place, the program also calls for an interim measure known as “spill.’ Spilling water
over a dam or through a spillway is another method to pass fish more safely. It is not viewed as a
permanent solution because spilled water does not generate power. Under the program, sufficient
water is to be spilled to guarantee at least a 90 percent fish survival rate at each dam. However, in
yearg,when water is above the critical flow level, a sliding scale approach is to be used to provide
additional spill for improved fish survival.

Section 500: Harvest Management

When the young fish finally make it to the Pacific Ocean and mature , many are harvested
in areas aiong the Washington and Oregon coasts and as far north as British Columbia and Alaska.
These fish are part of a mixed-stock fishery that includes both hatchery and naturally produced fish,
Commercial and recreational ocean fisheries indiscriminately harvest both types of fish. This has
important implications for wild and natural fish. Because it is difficult to catch specific stocks
selectively, natural fish may be overfished, while hatchery fish may be underfished.

To resolve this potential conflict, the program calls for careful coordination of hatchery production,
natural fish propagation and harvest management.

The program calls for the ocean fishery managers to provide adequate levels of escapement
(returning adults) to ensure reproduction of the stocks. Measures call for consultation and
coordination among management entities as well as programs to improve knowledge about the
stocks prevalent in particular fishery areas.

Section 600: Upstream Migration

Salmon and steelhead also face passage problems when they return upriver to spawn.
While fishways (passage aids such as ladders) have been installed at many dams, problems
remain. Water conditions at the base of a dam can mask the flows that should attract fish to the
fishway entrance. Mechanical and maintenance inadequacies have also diminished the effective-
ness of several fishways.

Studies to increase upstream survival rates and criteria to ensure efficient fishway operation and
maintenance are described in this section. The program calls for improvements in adult fish passage
at fributary projects as well as mainstem dams.

Section 700: Wild, Natural and Artificial Propagation

Approximately one-third of the natural spawning and rearing habitat for salmon and
steelhead has been lost. This includes nearly all of the habitat on the mainstem Columbia. Some
of the habitat was inundated by reservoirs, while other areas were rendered inaccessible because
of the dams. Artificial propagation can help compensate for habitat losses, but it involves problems
ranging from disease to the time and place for releasing smolts.

The program supports a three-part approach to producing more salmon and steelhead that
combines and coordinates natural production, hatchery production and “supplementation” of
natural runs. The [atter term refers to releasing hatchery fish into natural habitats in an effort to build
a natural run. Improvements in tributary spawning habitat and new fish production facilities also are
included in the program. All production efforts are to be integrated with harvest management
policies and fish passage projects.
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Section 800: Yakima River Basin

The Yakima River is an important tributary to the Columbia. It is also the water supply
for irrigated agriculture, a prominent and economically important feature of the Yakima Basin.
Irrigation and fish must therefore share the limited water supply in the area. Because of inadequate
streamflows in dry years, antiquated fish passage facilities and other factors, salmon and steelhead
were nearly eliminated in the Yakima Basin during this century.

Fortunately, since the area was not inundated by reservoirs, most of the Yakima Basin’s salmon and
steelhead habitat remains intact. For this reason, the program focuses on the Yakima River Basin
as a prime [ocation for off-site enhancement. Off-site enhancement projects are used to compen-
sate for hydropower-related fish and wildlife losses, but the projects are located away from the sites
of the hydroelectric projects that caused those losses.

Measures to provide safe fish passage in the Yakima Basin have received priority, and a number
of passage improvements are already completed. Plans for a hatchery to benefit the Yakima Basin
are under way. In addition, data on future water storage and on flow requirements for fish are being
collected to help determine the amount of storage necessary for fish flows.

There is evidence that the fish stocks in the Yakima Basin are beginning to rebound. In 1980,
approximately 2,000 salmon and steelhead returned to the Yakima to spawn. By 1987, the number
of returning fish had increased to 12,000. These results are encouraging, but much remains to be
done if fish and agriculture are to coexist compatibly in the Yakima River Basin.

Resident Fish and Wildlife
Section 900: Resident Fish

Hydroelectric projects also have affected resident fish {e.g., cutthroat trout and other
species that do not migrate to the ocean). These fish are particularly important to areas such as
Montana that do not have anadromous fish. As the rivers were regulated, their decreased flows
allowed sediment to build up and damage spawning beds. Fluctuations in reservoir levels also can
deprive fish eggs of water, diminish food supply, crowd fish and alter water temperatures.

Several program measures address these problems, including limits on reservoir drawdown and
requirements for water flows to protect fish and their habitat. The program also establishes
measures for substituting resident fish in areas where the dams have cut off access for anadromous
fish. Resident fish hatcheries are also part of the program.

Section 1000: Wildlife

Wildlife also lost habitat as reservoirs flooded grazing areas, and fluctuating water levels
and hydroelectric development created barren vegetation zones. On the other hand, some wildlife
benefited. For example, reservoirs created new habitat for waterfowl. This program addresses the
net wildlife losses attributable to hydroelectric power.

A wildlife mitigation process has been developed. It includes status reports on mitigation efforts at
each hydropower project, statements identifying losses, and mitigation plans. When they are
approved, the mitigation plans will be adopted into the program. The first wildlife mitigation plans —
for Hungry Horse and Libby dams in Montana — recently were added to the program.
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General
Section 1100: Future Hydroelectric Development

While most program measures address damage already done to fish and wildlife, the
program also provides protection for the future. A number of applications have been filed with the
Federal Energy Regulatory Commission seeking authorization for new hydropower projects in the
basin. Many are small projects, but together they could have significant cumulative effects on fish
and wildlife in critical parts of the basin.

Future developers must mitigate harm to fish and wildlife. The program urges the Federal Energy
Regulatory Commission and others to take into account the cumulative effects of hydropower
development when they license projects. The program also initiates a study to identify areas which,
because of their effects on fish, may need to be protected from future hydropower development.

Section 1200: Coordination

Coordination is particularly important in solving the basin's problems because of the
number of competing uses for a limited resource —the river system. In the past, fish and wildlife
needs often tock a distant second place to power needs. This section outlines reasonable
constraints on the power system designed to ensure that fish and wildlife are provided equitable
treatment and that the dam operators and regulators take the program into account in their deciston-
making.

This section describes the general implementation and coordination responsibilities of the
Bonneville Power Administration, Corps of Engineers, Bureau of Reclamation and Federal Energy
Regulatory Commission.
Section 1300: Amendments

Congress requires that the fish and wildlife program be opened for public review at least
once every five years. In order to be flexible and to respond to new information and improved
technology, the program may be amended more frequently if needed. This section describes the
Council’'s amendment process.
Section 1400: Five-Year Action Plan

The program’s Action Plan establishes priorities and schedules for projects to be
completed between 1987 and 1991. This five-year period is designed to accommodate the planning
and budgeting requirements of implementing agencies.
Section 1500: Disclaimers

This section defines the limits of the program in relation to water, tribal, state and federal
rights and prerogatives, as described in the Northwest Power Act.

Section 1600: Glossary

Technical terms used throughout this program are defined in the glossary.
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Appendices
Appendix A: Tools, Assumptions and Tasks for System Planning

This section provides additional information and tools to be used in the systemwide
planning efforts for salmon and steelhead described in Section 200: Salmon and Steelhead
Framework.

Appendix B: Completed Actions

This section lists program actions that have been completed since the publication of the
1982 and 1984 fish and wildlife programs.

The following three documents are available in separate volumes upon request:

Appendix C: Response to Comments on the 1986 Draft Amendment
Document and Rationale for Rejections

This volume summarizes the Council’s responses to comments on the 1986 Draft
Amendment Document and provides explanations for the Council’s rejection of certain applications
for amendment.

Appendix D: Compilation of Information on Salmon and Steelhead
Losses in the Columbia River Basin

This volume contains the information that formed the basis for the Council’s estimates
of salmon and steelhead losses in the basin. An initial version of this information was first published
in 1986.

Appendix E: Numerical Estimates of Hydropower-Related Losses for
Salmon and Steelhead

This volume contains the information that formed the basis for the Council’s estimate of
the portion of salmon and steelhead losses due to the hydropower system,
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Section 100

101. Purpose

“The Council shall promptly develop and adopt ... a program to profect, mitigate, and
enhance fish and wildlife, including related spawning grounds and habitat, on the
Columbia River and its tributaries.”

—Pacific Northwest Electric Power Planning and Conservation Act of 1980

These words set in motion g unique and comprehensive program to protect and rebuild some of
the Northwest's great natural resources —the fish and wildlife of the Columbia River Basin. The
Northwest Power Act also directed that “the program, to the greatest extent possible, shall be
designed to deal with that river and its tributaries as a system.” This means the region can formulate
solutions that go beyond the problems created by each particular dam and that address the
curmnulative impact of the basin’s entire hydropower system.

These solutions can become reality because the Act explicitly gives the Bonneville Power
Administration, the region's federal electrical power marketing agency, the authority and responsi-
bility to use its legal and financial resources “to protect, mitigate, and enhance fish and wildlife to
the extent affected by the development and operation of any hydroelectric project of the Columbia
River and its fributaries in a manner consistent with ... the program adopted by the Council ... and
the purposes of this Act” The Act further requires Bonneville and the federal hydropower project
operators and regulators to take the program into account to the fullest extent practicable at each
relevant stage of their decision-making processes.

With the phrase "protect, mitigate, and enhance,” Congress has signaled its intent that the Council's
fish and wildlife program should do more than avoid future hydroelectric damage to the basin’s fish
and wildlife. It also must counter past damage and work toward rebuilding those fish and wildlife
populations that have been harmed by the hydropower system. By law, this program is limited to
measures that deal with the impacts created by the development, operation and management of
hydroelectric facilities on the Columbia River and its tributaries.

The program does not address other rivers in the Northwest. Nor does it address harm to figsh and
wildlife from causes other than hydroelectricity. However, off-site enhancement projects are used
to address the effects of the hydropower system on fish and wildlife away from the sites of the
hydropower projects. The Council must develop this program “while assuring the Pacific Northwest
an adequate, efficient, economical, and reliable power supply” The overriding principle of the Act
is clear—that fish and wildlife interests and power interests must cooperate as partners in the
management of the Columbia River Basin for the benefit of all citizens of the Pacific Northwest.

To ensure this cooperation, the Council is required to consult with a variety of groups in the
Northwest and to maintain comprehensive programs for public participation. This program reflects
those requirements. Those participating in the development of this program included federal and
state fish and wildlife agencies, Indian tribes, utilities, federal program implementors (Bonneville,
Corps of Engineers, Bureau of Reclamation and the Federal Energy Regulatory Commission), state
and local governments, federal and state land and water managers, environmental groups and
other interested parties, including private citizens. Through this program, the citizens of Idaho,
Montana, Oregon and Washington have an opportunity to share in the decision to protect the
Columbia Basin's fish and wildlife resources and to counter the harm caused by decades of
hydroelectric development and operations.
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102. How the Program is Developed and Amended

The Act directed the Council to develop this program and to make subseguent major
revisions by first requesting recommendations from the region's federal and state fish and wildlife
agencies, appropriate Indian tribes (those within the basin} and other interested parties. The
recommendations are to include:

a. Measures that Bonneville and other federal agencies can implement to protect, mitigate and
enhance fish and wildlife affected by hydroelectric dams;

b. Objectives for developing and operating hydroelectric dams in & way designed to protect,
mitigate and enhance fish and wildlife; and

¢. Coordination of fish and wildlife management, research and development {including funding).

Groups and individuals submitting recommendations are asked to supply information to support
their positions. In program amendment processes, which follow the procedures for the original
program’s development, the Councll incorporates qualifying recommendations or modifications of
proposals received from outside parties, along with recommendations the Council initiates on its
own, into a draft amendment document. The Council also lists recommendations it proposes not
to adopt, along with rationale for each proposed rejection.
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Publication of the draft document initiates an extensive public comment period, which includes
public hearings in each of the four states and consultations with interested parties. During the
development of the initial program and the subsequent amendment proceedings, this public
comment period resulted in thousands of pages of testimony from dozens of groups and individuals.

After closing the comment period and following a review and deliberation period, the Council adopts
final program measures. In developing the original pregram and in subsequent amendments, the
Councll used the recommendations it received as the basis for its draft document and made
significant changes in the final document as a result of public comment on the draft.

Adoption of the amended program must occur within a year of the deadiine for receiving proposals
for amendments. When the Council declines to adopt any recommendation, it must explain, as part
of the program, why the recommendation is less effective than the existing program measures or
why it is inconsistent with the standards for program measures set up by the Act. Under the Act’s
standards, a measure must:

a. complement the existing and future activities of the federal and state fish and wildlife agencies
and appropriate Indian tribes in the region;

b. be based on, and supported by, the best available scientific knowledge;

c. use the alternative with the minimum economic cost where equally effective alternative means
of achieving the same sound biological objective exist;

d. be consistent with the legal rights of appropriate Indian tribes in the region; and
e. inthe case of anadromous fish,

® provide for improved survival at hydroelectric facilities on the Columbia River system;
and

m provide flows of sufficient quality and guantity between such facilities to improve
production, migration and survival as necessary to meet sound biological objectives.

Overall, the Act requires that the program must consist of measures that address the impacts of
hydropower in fish and wildlife while “assuring the Pacific Northwest an adequate, efficient,
economical, and reliable power supply!

103. History of Program Development

Efforts to develop the fish and wildlife program began immediately after enactment of
the Northwest Power Act on December 5, 1980. By April 1981, fish and wildlife agencies and Indian
tribes had established an ad hoc¢ executive committee to cocrdinate their recommendations. The
Council was formed on April 28, 1981, and issued its request for fish and wildlife program recommen-
dations on June 10, 1981. More than 400 recommendations were received for the original program.

From the beginning, the level of public participation has far exceeded the Council’s expectations.
Comments have been as impressive in content as they have been in volume. Those commenting
have taken literally the Council’s request for specific, detailed suggestions for improvements in the
draft programs. The quantity and quality of the comments is evidence that the Council, the fish and
wildlife agencies, Indian tribes, Bonneville, federal project operators and regulators, utilities and the
public are committed to solving the basin's fish and wildlife problems permanently. The interest in
this program and the amount of thought, time and effort put into this process have been exceptional.
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The Columbia River Basin Fish and Wildlife Program was adopted on November 15, 1982. The
program included provisions for amendment so that it would be flexible and responsive to new
information. The Act requires the Council to cpen the program for overall review at [east every five
years. (Amendments to individual sections can be —and have been made —cn the Council’s own
motion at any time.) The Council chose not to wait five years for the first reviews. In 1983, the entire
program was opened for revision and interested parties were invited to submit recommendations.
The Council received more than 140 amendment applications by the November 15, 1983, deadline.
Final amendments for that review process were adopted in October 1984. A major outcome of that
amendment proceeding was the establishment of a Five-Year Action Plan that set priorities and
schedules for the program’s more than 200 measures.

Proceedings to amend specific sections of the program occurred in 1985 and 1986. In the first one,
the Council took on the job of assessing salmon and steelhead losses due to hydropower as a
preliminary step toward establishing goals for rebuilding those fish runs. In the second procedure,
the Council refined provisions for spill (diverting juvenile fish through a dam’s spillway so that they
will avoid the dam’s turbines). Spil! is an intetim measure used until permanent structural bypass
systems are installed.

The program was opened again for major review in 1985, with public recommendations due in
February 1986. An important reason for the new amendment process was the Council's desire to
define the scope of the salmon and steelhead part of the program and to establish a framework
that would give cohesiveness to the program’s many and varied salmon and steelhead measures.

When the program was first developed —by the deadline set by Congress —the Council had only
a year to address complex problems that had been decades in the making. Rather than setting
comprehensive long-term policies at that point, the Council chose to adopt clearly needed actions
so that importani mitigation activities could begin immediately. That allowed the Council and others
participating in the program to take the time to develop a program framework without delaying efforts
to "protect, mitigate and enhance” the basin’s fish and wildlife. This 1987 program completes the
circle by incorporating measures from the original 1982 program and the amended 1984 program,
while adding new measures and — at the same time —establishing overall policies and directions
for salmon and steelhead. [See Section 200: Salmon and Steelhead Framework.]

104. Role of the Council and Other Agencies

The Council is a planning, policy-making and reviewing body. It develops and monitors
implementation of this fish and wildiife program, which is implemented by the Bonneville Power
Administration, the Corps of Engineers, the Bureau of Reclamation, and the Federal Energy
Regulatory Commission and its licensees. Under Section 4(h)(11)(A) of the Northwest Power Act,
these federal operating and regulating agencies are directed by Congress to exercise their
respansibilities, in a2 manner consistent with the purposes of the Act and other applicable laws, to
provide equitable treatment for fish and wildlife.

The federal agencies are also directed to take this program “into account at each relevant stage of
decision-making processes to the fullest extent practicable” In addition, in Section 4(h)(10)(A),
Congress has directed Bonneville to use the Bonneville fund and alt of the agency’s legal authorities
"to protect, mitigate, and enhance fish and wildlife to the extent affected by the development and
operation of any hydroelectric project of the Columbia River and its tributaries in a manner
consistent with ... the program adopted by the Council under this subsection, and the purposes of
this Act”’ ’
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The Council recognizes that the program must be implemented in accordance with the substantive
and procedural requirements of the Act and other statutes under which each federal agency
operates. For example, an agency may have to comply with environrmental, budget or procurement
procedures. Substantive provisions of statutes governing the agencies may require that other
factors, in addition to program measures, be taken into account in making a decision called for by
this program.

In the case of program measures involving non-federal projects, the processes of the Federal
Energy Regulatory Commission (FERC} must be respected. The Council has based its program
measures on the best available scientific knowiedge, as required by Section 4{h}(6)(B) of the Act.
However, under the Federal Power Act, FERC must review a program measure and the license of
the affected hydroelectric project to determine if the license can and shouid be amended. Formal
adjudicatory proceedings will be necessary only if the parties cannot agree onthe amendment. The
Council strongly encourages the non-federal project operators to implement program measures
voluntarily. Their cooperation can greatly speed fish and wildlife enhancement by eliminating the
need for lengthy, and often unnecessary, administrative proceedings.

Congress expected action to overcome the harm to fish and wildlife caused by Columbia River
hydroelectric dams. To that end, the Northwest Power Act anticipates that the Council and the
federal implementing agencies will cooperate to achieve the goals set by Congress, as well as
respect the role each has to play. Fish and wildlife protection, mitigation and enhancement will never
occur if each agency tries to substitute its individual judgment for the scientific knowledge, expertise
and judgment of those who went before.

The 1982 draft program used the word “shall” to explain actions that were expected to be taken in
carrying out this program. That word was viewed by some parties as an attempt by the Council to
usurp the authority of federal agencies, even though the term was defined in the draft program
strictly in conformance with the statute. Other words have been suggested such as “will;' "should,’
orthe phrase “will be expected to” Each of these suggestions has advantages and limitations. None
of these words is accurate, for the responsibilities of various parties can only be defined in terms
of the law. ’
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The Council chose to use the word "shall!’ The word "shall” is not used in this program as a legal
imperative. Rather, it expresses the Council's expectation that this program can and should be
implemented. It is also used as an exhortation to express the sense of urgency the Council observes
throughout the basin for the protection, mitigation and enhancement of fish and wildlife, and in
particular, for the rebuilding of the Columbia River's depleted salmon and steelhead runs.

Specifically, the word “shall” is used throughout this program 1) as a shorthand way of saying that
the federal project operators and regulators must exercise their responsibilities “consistent with the
purposes of (the) Act and other applicable laws;” provide “equitable treatment” for fish and wildlife;
and take each program measure “into account at each relevant stage of decision-making processes
to the fuilest extent practicable,” all as required by Section 4{h)(11){A) of the Northwest Power Act,
and 2) to reflect the requirement in Section 4(h)(10)(A) of the Act that Bonneville use its financial
and legal authorities in a manner consistent with this program. The independent legal authority of
the federal agencies is understood. The Council has no intention to exceed the authority given to
it by law.

105. Protecting the Ratepayer Investment

Congress established three major principles in the Northwest Power Act to govern the
economic costs for measures in this fish and wildlife program. First, hydropower ratepayers are to
pay only for those measures designed to deal with the effects of hydropower development and
operations. Second, measures must protect, mitigate and enhance fish and wildlife while assuring
the region an adequate, efficient, economical and reliable power supply. Third, program measures
must use the alternative with the lowest economic cost where equally effective ways of reaching
the same sound biologicai objective exist. The Council has taken specific steps in the following
program areas to further the economic principles set down by Congress.

Salmon and steelhead losses and goal. The Councit has conducted an extensive analysis to
estimate the scope of losses of salmon and steelhead related to hydropower development and
operations. It concluded that from 5 million to 11 million fish have been lost due to the effects of
hydropower. As a result, the program's goal of doubling the current run size of 2.5 million salmon
and steelhead is well within the scope of hydropower-related losses. [See Section 203: Salmon and
Steelhead Goal.]

Salmon and steelhead policies. The policies, which will guide efforts toward the doubling goal,
are designed to help promote sound ratepayer investments. For example, the program calls for
assessing the genetic risks of proposals related to producing more fish. Genetic diversity among
fish is essential to the long-term productivity of salmon and steelhead stocks in the basin. The
program alsc emphasizes the crucial need for passage at the dams and adequate river flows
between the dams on the mainstem Columbia and Snake rivers, if fish produced with ratepayer
funding in the tributaries and in hatcheries are to survive.

The program’s salmon and steelhead production policy calls for developing "master plans” to
resolve potential conflicts among increased production, mixed-stock harvest and other objectives,
such as gene conservation, before the Council approves ratepayer funding of new artificial
production facilities. In its harvest management policy, the program calls on harvest managers to
regulate catch, including mixed-stock harvest, to support ratepayer-funded production and passage
efforts. The program’s adaptive management policy encourages projects to be designed to produce
information that will reduce biological uncertainty and aid future decision-making. [See Section 204
System Policies for Doubling Runs.]

24



Section 100

System planning alternatives. The program initiates a salmon and steelhead planning process
designed to systematically identify and help choose among alternative methods to achieve sound
biological objectives. [See Section 205: System Planning and Appendix A: Tools, Assumptions and
Tasks for System Planning.] The program limits tributary passage and habitat projects until an
overall basinwide plan for rebuilding salmon and steelhead runs has been completed. [See Sections
703(c)(1): Wild, Natural and Artificial Propagation and 1403; Action Flan, action item 4.2.]

Mid-course corrections. Any tributary passage or habitat project currently under way may be
stopped or delayed if it is not needed in the immediate future or if results of feasibility studies or
other new scientific information show that the project no longer meets the standards of the
Northwest Power Act. [See Sections 1303: Amendments and 1403: Action Plan, action item 4.2,]

Research priorities. The program focuses ratepayer-funded salmon and steelhead research into
six areas of emphasis, each aimed at improving the effectiveness of existing production and
passage facilities and techniques. [See Sections 206(a)-(¢): Saimon and Steelhead Research and
Evaluation.]

Monitoring and evaluation. The Council is committed to a monitoring and evaluation program to
promote sound ratepayer investments in salmen and steelhead projects. Changes in salmon and
steslhead run sizes will be evaluated to determine whether those changes are due to ratepayer-
funded efforts or to other causes. Monitoring and evaluation alsc will provide feedback so that
ineffective actions can be identified and changed. [See Section 206(d): Salmon and Steelhead
Research and Evaluation.]

Water budget evaluation. The program reflects the need to examine the effectiveness of the water
budget and to explore alternative proposals to provide river flow benefits to fish while minimizing
impacts on the power system. [See Sections 206: Salmon and Steelhead Research and Evaluation
and 303: Water Budget and Mdinstem Flows.]

Passage emphasis. The program emphasizes installation of bypass systems and use of transpor-
tation, rather than more costly spill, as long-term methods to improve fish passage around mainstem
dams. [See Section 403: Downstream Passage.]

Resident fish and wildlife criteria. The program includes criteria that specifically tie resident fish
and wildlife mitigation projects to hydropower-related losses of those species and their habitat. [See
Sections 207: Resident Fish Substitutions Policy, 903: Resident Fish and 1003: Wildlife.]

New hydropower development. Measures calling for conditions on new hydropower development
should help protect against new hydropower generation that would undermine ratepayer-funded
enhancement of salmon and steelhead, resident fish and wildlife. [See Section 1103: Future
Hydroelectric Developmenit.]

Work plans. Public review of annual work plans proposed by Bonneville and other implementing
agencies provides an additional opportunity for the Council and others to identify any new problems
associated with the pace of funding the program. [See Section 1403: Five-Year Action Plan, action
item 10.]

Contributions from others. Throughout the program, the Council recognizes that non-hydropower
factors also have contributed significantly to declines in fish and wildlife in the basin. Flood contro]
operations, irrigated farming, overfishing, logging and mining are among them. As a result, the
program notes the need for complementary funding or other efforts from sources other than
hydropower ratepayers. See, for example, Sections 205(b) (system planning), 303(a)(6) (examina-
tion of flood control requirements), 503(a) and (c) {harvest management), 803 (Yakima Basin water
conservation, management and storage), and 1203(c) (coordination agreements).
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Amendment requirements. The Council's program amendment procedures and amendment
application form require proponents of new measures to estimate the costs and impacts on the
power system for their proposed projects. They also must explain in writing why their measures
would be consistent with assuring an economical power supply; would use the alternative with the
minimum economic cost to achieve the same sound hiological objective; and otherwise would meet
the requirements of the Northwest Power Act. The Council seeks public comment on whether those
requirements would be met. It rejects or modifies any proposed projects that do not appear to meet
those requirements. If new information later shows that an adopted measure would no longer meet
the Act’s requirements, the Council’'s amendment process also provides a mechanism for deleting
the measure. [See Section 1303: Amendments.]

Program measures are implemented and funded by and through federal agencies. Generally, the
Corps of Engineers and the Bureau of Reclamation are responsible for program measures refated
to their projects, and the Federal Energy Regulatory Commission is responsible for measures
related to non-federal projects. Under the terms of the Northwest Power Act, Bonneville and the
federal project operators fund program measures at federal dams. Non-federal hydroelectric project
owners generally pay for program measures implemented at their dams. However, Bonneville is to
bear any monetary costs and power losses that result from implementing a program measure ata
non-federal dam if such a measure addresses fish and wildlife problems not attributable to that pro-
ject.

A study by an outside consultant estimated that the costs of implementing all the recommendations
for the 1982 Columbia River Basin Fish and Wildlife Program would be in the range of $650 million
to $740 million over a period of 20 years. That estimate did not include revenue losses to the power
system. It also did not reflect the costs of the measures actually adopted. The Council intends to
review that estimate in light of subsequent program amendments, experience to date in program
implementation, and other new information.

The program’s greatest impacts on the power system are associated with the water budget to
improve streamflows to aid downstream fish migration. [See Section 303: Water Budget and
Mainstern Flows.] In 1982, the water budget was estimated to reduce the regional power system’s
firm energy load carrying capability (FELCC)' by approximately 550 megawatts. Although this
estimate was based on the best data available at the time, actual execution of the water budget
has resulted in smaller losses of FELCC. The Councit will review estimates of the cost of the water
budget based on this new information.

The Council also expects to have much better data to make appropriate water budget modifications
through an aggressive program to determine more precisely the flows needed for downstream
migration of juvenile fish. In addition, the Council will continue to consult with Bonneville and the
federal operating agencies about possible actions to reduce the cost of providing adequate flows
for fish. Such actions may include conservation, power exchange agreements with California,
changes in thermal plant maintenance scheduling, use of Canadian storage to achieve water
budget flows, changes in operations for flood control, and use or development of additional water
storage.

1. Firm energy foad carrying capability (FELCC) is the amount of firm energy that can be produced from a
hydropower system based on the system’s lowest recorded streamflows and the maximum amount of
reservoir storage cuirently available to the system.
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106. Indian Rights

In writing the Northwest Power Act, Congress stressed the importance of recognizing
the legal rights of Indian tribes in this program. Section 4(h)(6)(D) of the Act requires program
measures to be consistent with the legal rights of Indian tribes. Section 10{¢) emphasizes that
nothing in the Act affects or modifies Indian rights. Section 10(h} confirms that the Act does not limit
Indian water rights. The full scope of Indian rights and their application in specific situations remains
unclear. In some cases, those rights are being litigated. The Council is not in a position to adjudicate
those rights and does not purport to do so in this program.

Moreover, Congress limited the authority of the Council. The Council must address its program to
the impacts of the hydropower system on fish and wildlife. it may not address activities such as
irrigation, logging or other practices that also have degraded fish habitat. In addition, the Council
cannot create a program that would interfere with “assuring the Pacific Northwest an adequate,
efficient, economical and reliable power supply” Because of those limitations, this program may not
satisfy the full scope of Indian fishing and hunting rights and related water rights in the Columbia
River Basin.

Nevertheless, the Council has paid special heed to the interests of the tribes throughout develop-
ment of this program. The individual Columbia River Basin tribes, the Golumbia River Inter-Tribal
Fish Commission and the Upper Columbia United Tribes have contributed significantly to the
substance of this program and have helped the Council understand the fundamental importance
of fish and wildlife resources to the religious, cultural and economic livelihood of the Indian tribes.
The Council’s program is designed to rebuild fish runs by improving habitat so that indian tribes will
be better able to realize their rights. Improvement of river flows and fish passage to increase fish
survival play a major role in the program.
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Many measures calling for restoring habitat to improve natural fish propagation and for hatchery
management to complement natural propagation respond directly to tribal emphasis on re-
establishing upriver runs. The off-site enhancement measures for the Yakima River Basin recognize
another concern of the tribes. All program measures have been drafted carefully to promote full
partnership by the tribes at each step of program implementation. To the limits of its authority, the
Council has made an effort to ensure that ifs program is consistent with Indian rights.

107. Water Rights

Congress and the Council recognize that this program must be implemented within a
complex scheme for allocating rights to use Columbia River Basin water. As noted in the Northwest
Power Act and in Section 1500: Disclaimers, nothing in this program authorizes appropriation of
water, affects rights to water or jurisdictions over water, or establishes the respective rights to water
of the United States, states, Indian tribes or individuals. The Council assumes that the federal
implementing agencies will work hard to develop cooperative and creative ways to implement the
program’s water flow measures with those requirements in mind.
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The Council will continue to consult with Indian tribes, state water agencies, and the federal project
operators and regulators to provide assistance in these matters. The Council is particularly hopefu!
that the states will consider the increasing effects on fish of water diversions in the Columbia and
Snake river systems and will take into account both those effects and this program as they develop
their individual water resource management programs.

108. Council Findings

The Council finds this program to be consistent with the purposes of the Northwest Power
Act. The Council has evaluated the measures included in this program on the basis of the
recommendations, supporting documents, consultations and public comment contained in its
record. It has determined that the measures will protect, mitigate and enhance fish and wildlife
affected by the development, operation and management of hydroelectric facilities located on the
Columbia River and its tributaries, while assuring the Pacific Northwest an adequate, efficient,
economical and reliable power supply. The Council also has determined that these measures meet
the requirements of Section 4(h)(6) of the Act.

The Council has been particularly mindful of its responsibility to base this program on the best
available scientific knowledge. Because areas of uncertainty persist, informed judgment has
supplemented available knowledge, particularly in those areas requiring immediate action. The
purpose of this program is to rebuild fish and wildlife resources, and program measures are only
desirable if they achieve that goal. Where the Council has found that the scientific information is
inadequate to support recommendations, it has rejected those measures. Improving the level and
usefulness of the available scientific knowledge will continue o be one of the Council’s primary
objectives.

The program embodies a comprehensive, basinwide approach to the protection, mitigation and
enhancement of fish and wildlife in the Columbia River Basin. The Council will facilitate action on
this program by all the appropriate entities. !t also will actively promote the cooperation of the federal
and state fish and wildlife agencies and Indian fribes, which have maintained substantial fish and
wildlife programs. This program Is intended to complement those activities, not to replace them.

The Counclil has developed and maintained extensive programs to inform the people of the
Northwest of the Issues at stake and to seek the advice and consuitation of Bonneville, fish and
wildlife agencies, tribes, federal operating and regulating agencies, environmental and other citizen
groups, state and federal land and water managers, customers of Bonneville, and electric utilities
that own or operate hydroelectric dams on the Columbia River or its tributaries. The amount of
technical effort and public participation that has gone into this program presents clear evidence that
a regional approach to problem-solving is not only possible, but most effective. The final measure
of the success of this program, and of its implementation by federal agencies, will be the rehabilita-
tion of the once-abundant fish and wildlife resources throughout the Columbia River Basin.
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Terms Used in the Program

The following shorthand terms are used throughout this program for various government agencies, Indian tribes
and other entities. See Section 1600: Glossary for definitions of other terms used in the program.

Abbreviations

Bonneville

Bureau of
Reclamation

Corps

Federal land
managers

Federal project
operators and
regulators

FERC

Fish and wildlife
agencies

Full Name Abbreviations
Bonneville Power State land
Administration, U.S. Department management
of Energy agencies
Bureau of Reclamation, U.S.

Department of the Interior

Coips of Engineers, U.S.

Department of the Army State water
Bureau of Indian Affairs, Bureau ranael':‘]acg::;nent
of Land Management, and g

National Park Service, all in the

U.S. Department of the Interior

Forest Service, U.S. Department

of Agriculture

Bonneville

Bureau of Indian Affairs Tribes

Bureau of Reclamation
Corps

Federal Energy Regulatory
Commission

Federal Energy Regulatory
Commission, U.S, Department
of Energy

Fish and Wildlife Service, U.S.
Depariment of the Interior

|daho Department of Fish and
Game

Montana Department of Fish,
Wildlife and Parks

National Marine Fisheries
Service, U.S, Department of
Commerce

Oregon Department of Fish and
Wildlife

Washington Department of
Fisheries

Washington Department of
Game

Full Name
Idaho Department of Lands
Oregon Division of State Lands

Maontana Department of Natural
Resources and Conservation

Washington Department of
Natural Resources

Idaho Department of Water
Resources

Montana Department of Natural
Resources and Conservation

Oregon Department of Water
Resources

Washington Department of
Ecology

Burns-Paiute Indian Colony
Coeur d'Alene Tribes

Confederated Tribes of the -
Colville Reservation

Confederated Salish-Kootenai
Tribes of the Flathead
Reservation

Confederated Tribes of the
Umatilla Reservation of Oregon

Confederated Tribes of the
Warm Springs Reservation of
Oregon

Confederated Tribes and Bands
of the Yakima Indian Nation

Kalispel Indian Community
Kootenai Tribe of Idaho
Nez Perce Tribe of Idaho

Shoshone-Bannock Tribes of
the Fort Hall Reservation

Shoshone-Paiute Tribes of the
Duck Valley Reservation

Spokane Tribe of Indians
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Figure 3. Integrated Approaches

Efforts to increase and improve fish production, to provide safe
passage during migration, and to manage harvest effectively must be
integrated to solve the problem of dwindling salmon and steelhead

populations in the Columbia River Basin.
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201. The Problem

While the program encompasses all of the fish and wildlife of the Columbia River and
its tributaries affected by hydroelectric development and operations, the main focus is on salmon
and steelhead because of their social and econemic importance to both the Northwest and the
nation as a whele. Salmon and steelhead are “anadromous” fish, a term used throughout this
program to refer to fish that are born in freshwater but migrate to the ocean, where they spend their
adult lives before returning to their freshwater spawning grounds.

No single approach can solve the preblem of dwindling salmon and steethead populations in the
Columbia River Basin. Efforts to increase and improve fish production, to provide safe passage
during migration, and to manage harvest effectively are all needed. Furthermore, integrating these
three approaches is particularly important if each is to be most effective. [See Figure 3.] For
example, the ratepayers’ investment in increased hatchery production will be lost if a significant
number of the fish produced die on their passage downstream. Producing hatchery fish without
coordination with natural and wild production and harvest management can also put natural and
wild fish at risk if they are overharvested as a result of increased catch predicated on increases in
hatchery releases.

While the original fish and wildlife program established a number of important measures to address
the damage done by hydropower to salmon and steelhead runs in the Columbia Basin, it did not
provide much guidance on how these measures related to each other. Nor did it provide a method
for evaluating the effectiveness of these measures. What was missing was a systemwide perspec-
tive —one that takes into account the detrimental impacts of hydropower on salmon and steelhead
at each of their life stages throughout the entire range of their migratory cycle and then integrates
the various approaches to rebuilding salmon and steelhead runs. Finally, a systemwide goal was
needed against which progress could be measured.

Research and evaluation are also vital to ensure that the program achieves its objectives. In the
past, salmon and steelhead research has been conducted by a number of federal and state
agencies, indian tribes, utilities and others. For the most part, however, each entity has had its own
interests and management objectives, and much of the research was not coordinated. As a result,
this research lacked both a systemwide perspective and a strategy that set basinwide priorities.
Systemwide monitoring and evaluation to assess the effect of management actions and policies
also have been limited. Consequently, major gaps remain in understanding Columbia Basin stocks,
their life patterns and their survival at different points in their life cycles. This is particularly true of
wild and natural stocks.

The Columbia River Basin also has lacked a central policy forum in which resulis of salmon and
steelhead research could be evaluated to determine their implications for management decision-
making. Because of this, new knowledge and information often went unshared. Fish and wildlife
agencies and tribes also questioned the allocation of test fish for research. Shortages often
occurred because the number of test fish needed for experiments were not identified until hatchery
production schedules already had been set.

Finally, as part of the overall system approach, a policy was needed for substituting resident fish
to make up for losses of anadromous fish in areas now permanently blocked to salmon and
steelhead.

Anadromous fish

Integration of production,
passage and harvest

Systemwide perspective
and goal

Coordination of research
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Doubling goal

202. The Remedy

In its 1987 amendments, the Councit approved a framework for rebuilding salmon and
steelhead in the Columbia River Basin. This framework includes a goal; policies to guide achieve-
ment of that goal; a process to plan future efforts; guidelines for research; and a monitoring and
evaluation program, This framework is intended to give consistent and integrated direction to the
individual measures in Sections 300 through 800 of this program, all of which deal with salmon and
steelhead.

Because the Council anticipates that the majority of program measures will be funded by Northwest
electric ratepayers, it has a duty to ensure that program expenditures are related to losses caused
by the hydropower system; that the program produces results; and that Northwest electricity
consumers are assured of an adequate, efficient, economical and reliable power supply. One way
to help achieve these purposes is to set a realistic program goal and associated policies. A goal
and policies can provide a means to regularly and consistently evaluate the progress of the program
and to identify potential problems in the early stages. Clearly identifying the expected resulis of the
program should substantially increase the likelihood of success.

Realizing this, the Council has set an interim goal of doubling salmon and steelhead runs from 2.5
million to 5 million adult fish. In establishing the interim goal, the Council conducted comprehensive
research to determine annual adult salmon and steelhead run sizes prior to major development in
the Northwest. Subtracting current average run sizes from estimated pre-development runs (mid-
19th century) provided an estimate of the salmon and steelhead losses due to all causes. [See
Section 203.] The Council then estimated what portion of those salmon and steelhead losses were
due to the hydropower system. Only the hydropower-related losses are addressed in this program.
The goal of doubling the salmon and steelhead runs is well within the number of fish losses
attributed to the hydropower system and has received widespread suppart throughout the region.
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If all the measures in the current program were implemented, they would be unlikely to double
salmon and steelhead runs. Therefore, new measures are needed if the goal of doubling runs is
to be met. Section 204 lays out seven policies to guide the region in selecting new methods and
projects to increase salmon and steelhead runs.

Section 205 describes a systemwide planning precess 1o ensure integration and consistency both
within the fish and wildlife program and with efforts outside the program. Planning at the subbasin
level to identify local opportunities and constraints will be a major aspect of the systemwide planning
effort. Section 205 also describes the general features of system planning and indicates sources
for its funding.

A systemwide perspective and strategy for salmon and steelhead research and evaluation is
described in Section 206. Noting that the fragmentation of previous research efforts has led to gaps
in knowledge about the fish and their life cycles, the Council calls for basinwide priorities and a
central policy forum. The program addresses research needs in four ways. First, it sets guiding
principles for salmon and steelhead research. Second, it identifies six areas of emphasis for
research. Third, it urges that sufficient test fish be made available for research. Fourth, it establishes
amonitoring and evaluation program to measure progress and identify long-term research needs.

Finally, Section 207 describes the Council’s policy for substituting resident fish to make up for losses
of anadromous fish in areas now permanently blocked to salmon and steelhead. The priority areas

for resident fish substitutions are in the blocked areas above Chief Joseph Dam in northeastern
Washington and Hells Canyon Dam on the Snake River on the border of ldaho and Oregon.

203. Salmon and Steelhead Goal
(a) Doubling: An Interim Goal

in light of devastating salmon and steelhead losses in the Columbia River Basin and the
contribution of the hydropower system to those losses, the Council has set doubling runs as a

reasonable interim goal to guide program planning, implementation, measurement and evaluation.

Doubling means increasing the current run size of about 2.5 million adult fish to a run size of about
5 million adult fish, as a result of implementation of this program.

The doubling goal applies to the basin as a whole. it may not be possible or desirable to double
the populations of ali species in all subbasins. Specific means and locations for increasing
production will be identified in future planning.

The time needed to double the runs will depend on a number of factors, including the program
policies for mainstem survival, harvest management and fish production, and on further assess-
ment of production opportunities. For this reason, the target date for achieving the doubling goal
will not be set until additional information is gathered during the system planning process described
in Section 205.

1. For program purposes, the total annual Columbia Basin salmen and steelhead adult run size is estimated
by adding the number of adults returning to the mouth of the Columbia River plus the number of adults
caught in the ocean. This definition has been chosen for ease of accounting, not biological reasons. The
current run size of about 2.5 million adult fish is defined for this program on the basis of the average run
size for the years 1976 to 1981, the period just prior to adoption of the Council’s initial Columbia River Basin
Fish and Wildlife Program in 1982.

Systemwide planning
process

Research

Resident fish substitutions

Doubling goal
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Losses from all causes

Habitat losses

Concentration of losses
above Bonneville Dam

Although doubling is a numerical goal, numbers will not drive this program to the exclusion of other
important values, such as conservation of genetic resources. This numerical goal will guide planning
and provide a context for evaluating program progress. As an ambitious, yet realistic, goal, it should
provide an incentive for innovation in program implementation, improvements in communication
and institutional arrangements, and development of fanagement agreements. The goal also
provides a signal that the program is a long-term, serious effort to solve complex problems not
amenable to quick-fix remedies.

(b) Basis for the Goal

The Northwest Power Act directs the Council to develop a Columbia River Basin fish and
wildlife program to protect, mitigate and enhance fish and wildlife “affected by the development,
operation and management” of the hydropower system in the basin. Essential to this definition is
an understanding of the extent to which salmon and steelhead have been affected by the hydro-
power system. In 1985, the Council began gathering information on the extent and causes of the
declining numbers of salmon and steelhead in the basin. In 1985 and 1986, the public reviewed
and debated the nature and limitations of that information. [The results of the Council's efforts have
been published in a separate volume entitled Appendix D: Compilation of Information on Salmon
and Steelhead Losses in the Columbia River Basin.)

After compiling information on salmon and steelhead losses, the Council solicited extensive public
comment on the contribution of the hydropower system to declines in run sizes. Based onthe losses
information and on public comment, the Council identified alternative ways to estimate the portion
of total losses that could be attributed to hydropower. [These alternatives are described in Appendix
E: Numerical Estimates of Hydropower-Related Lossss, published in a separate volume.]

Following is a summary of the Council’s analysis of: 1) losses from all causes, and 2) losses related
to development and operation of the hydropower system. [For further analysis, refer to Appendices
D and E.]

(1) Estimate of Losses from all Causes. After an intensive review of the available data to
make an Informed judgment, the Council reached the following broad conclusions regarding salmon
and steelhead losses.

Estimates of the average annual adult salmon and steelhead runs before development in the basin
(dating to the mid-18th century) range from about 10 million to 16 million fish. In contrast, the average
annual run size now is about 2.5 million adult fish. These estimates indicate a net basinwide decline
In annual run size of about 7 million to 14 miilion adult fish due to a range of causes including fishing,
logging, mining, grazing, agriculture, irrigation, pollution and urban development, as well as
hydropower development and operation.

Salmon and steelhead habitat in the entire basin has decreased from about 14,700 river miles
before 1850 to about 10,100 river miles in 1976, a loss of about 30 percent. Salmon and steelhead
habitat in the Columbia River Basin above Bonneville Dam has decreased from about 11,700 river
miles before 1850 to about 7,600 river miles in 1976, about a 35 percent ioss. [See Map, Figure 4.]

The greatest salmon and steelhead losses occurred in the Columbia and Snake river drainages
above Bonneville Dam. The three main factors responsible for these losses are loss of habitat;
mortality of adult and juvenile fish passing through mainstem dams and reservoirs; and mixed-stock
fisheries. Habitat losses, as desciibed above, have been extensive. Pagsage mortality has been
estimated to average 15 to 30 percent of downstream migrants per dam and 5 to 10 percent of
upstream migrants per dam. This has encrmous effects on upriver runs.
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Area blocked by dams

- Area available

Area never available
becausg of natural
obstructions
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Figure 4.
Salmon and Steelhead Habitat
in the Columbia River Basin.
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Passage mortality

Past mitigation

Tribal impacts

Hydropower-related losses

Hydropower losses
about 8 million

Cumulative juvenile passage mortality for fish migrating downstream past nine dams has been
estimated to be 77 to 96 percent, depending on the volume and timing of streamflows, Cumulative
adult passage mortality for fish passing nine dams upstream to spawning areas has been estimated
to be 37 to 61 percent? In some mixed-stock fisheries, upriver wild and natural stocks, already
weakened by habitat and passage losses, commingle with abundant lower-river hatchery stocks.
Because fishers generally do not distinguish among stocks in mixed-stock fisheries, all stocks
present may be harvested at the same rate. In the past, harvest rates in mixed-stock fisheries
generally were set to ensure adequate returns of hatchery fish, rather than to protect wild and
natural runs.

Past efforts to mitigate the effects of development have had major implications for the salmon and
steelhead fisheries. First, a series of fishing regulations contributed to a shift from inriver fishing to
ocean fishing. Ocean fisheries (including those in Canada and Alaska) have accounted for up to
73 percent of the total Columbia River Basin chinook harvested in some years. Second, large-scale
hatcheries were constructed. The majority of hatchery fish originally were raised and released in
the lower river, supporting the expansion of the lower-river and ocean fisheries and resulting in
increased harvest of already depleted wild and upriver stocks.

Historical records show that Columbia River Basin Indian tribes relied extensively on salmon and
steelhead. Because most of the tribes are located in the upper portion of the basin, the decline in
numbers of fish, combined with the shift of fish production from the upper to lower basin, have had
an incalculable impact on tribal econormies, cultures and religions.

(2) Estimate of Hydropower-Related Losses. The Council developed several methods for
estimating hydropower-related losses. Using these methods; the Council estimated that declines
in run size due to hydropower development and operation range from about 5 million to 11 million
adult fish. This compares with the total decline from all causes of about 7 million to 14 million adult
fish. The Council recognizes that data are limited and that other approaches to calculating losses
may be possible, but it anticipates that all reasonable approaches would result in loss estimates in
this range.

Cannery records support the reasonableness of the 5 million to 11 million range. Canneries on the
lower Columbia River kept records of the number of salmon and steelhead delivered by fishermen.
The maximum catch, according to these records, occurred in the 1880 to 1820 period and was about
8.8 million fish annually. Anthropologicat information for this period suggests that the Indians caught
an additional 0.9 million fish and that non-Indian settlers in the upper portions of the Columbia Basin
probably harvested a similar number. '

Thus, one reasonable estimate of the historical maximum catch in the Columbia Basin is about 10.5
miltion fish. Assuming that four out of every five fish were caught, the total run size can be estimated
at about 13 million fish. Given the current run size of 2.5 million fish, this would mean that the salmon
and steelhead run size has declined by more than 10 million from all causes. Cfthat 10 million, about
8 million can be attributed to the hydropower system. That 8 million includes 4 million salmon and
steelhead that were produced in the areas blocked by Chief Joseph and Hells Canyon dams. Losses
caused by mainstem hydropower operation {assuming that 15 percent of downstream migrants are
killed at each mainstem dam) account for the decline of the other 4 million fish. [Appendices D and
E in separate volumes provide additional background information.]

2.  These juvenile and aduit mortality rates assume downstream mortality rates of 15 to 30 percent per dam
and upstream mortality rates of 5 to 10 percent per dam, These rates do not include higher survival levels
that may be attainable by further improvements in bypass and transportation.
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The present runs of about 2.5 million adult fish would have to be increased by 5 million to reach
the low end of the range of estimated hydropower-related losses. Such an increase may not be
feasible because biological, socio-economic and other limits on fish production may prevent such
rebuilding. Increases in the salmon and steelhead runs will come through specific program
measures consistent with system policies and planning. If § million more adult fish are produced
as a result of this program, the Council may review its analysis of the hydropower ratepayers’ share
for protecting, mitigating and enhancing salmon and steelhead to judge whether the range can be
narrowed.

The estimated range is stated in terms of a net [oss or reduction in run size. It does not take into
account the accumulation of hydropower-related losses of salmon and steelhead year by year since
hydropower development started. Such cumulative losses would be far greater than 5 million to 11
million adult fish.

204. System Policies for Doubling Runs

While the measures included in this program are designed to increase salmon and
steelhead runs, the Council recognizes that substantial challenges must be met to reach the interim
goal of increasing those adult runs by 2.5 million. The current program is expected to add about 1
million salmon and steelhead to the current adult run size. System planning, discussed in Section
205, should help identify additional measures to meet the interim goal of 2.5 million more salmon
and steelhead. This section describes policies to guide planning and implementation.

Doubling the salmon and steelhead runs of the Columbia Basin depends upon improvements in
production, mainstem passage and harvest regulation. Policies and programs in these three areas
have been controlled by different entities following different, often incompatible, mandates. An
ambitious goal such as doubling the fish runs cannot be achieved without significant advances in
cooperation and coordination.

The interim doubling goal provides a numerical target to guide program planning, implementation,
measurement and evaluation. Equally important are the policies that will guide efforts to double
runs. Taken together, the policies reflect the Council’s conclusion that no single approach—
increased production, mainstem passage improvements, or harvest regulation — is likely to achieve
the doubling goal alone. A variety of tools and a commitment to cooperation among the diverse
players are crucial to success.

The Council recognizes that conflicts may arise among the system policies and the doubling goal.
For instance, doubling the runs is likely to require increased hatchery production which, if not
managed properly, could harm wild and natural stocks. Addressing and resolving such conflicts will
require a persistent, diligent systemwide effort.

(a) The Area Above Bonneville Dam Is Accorded Priority.

Since it was initially adopted in 1982, the Council's program has emphasized the area
of the Columbia River Basin upstream from Bonneville Dam, The greatest losses of fish runs have
occurred in the upper Columbia and Snake river areas, while most of the mitigation for these losses
has been in the form of hatchery production in the lower basin. [See Appendix D: Compilation of
information on Salmon and Steelhead Losses in the Columbia River Basin.]

Emphasis in the area above Bonneville Dam does not mean the program will not address lower-area
losses attributable to hydropower. It does mean that system planning should begin in the subba-
sins —segments of the Columbia and Snake rivers and their major tributary drainages —above
Bonneville Dam, and thatimplementation of measures inthose subbasins will take precedence over
those in the lower basin.

Cooperation

Emphasis above Bonneville

Dam
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Genetic diversity

Mainstem survival

(b) Genetic Risks Must Be Assessed.

In a pristine environment, fish from each subbasin and perhaps even portions of
subbasins, contain genstic traiis for physical and behavioral characteristics that enhance their
ability to survive. Within the fish population of a large and diverse basin such as the Columbia, a
high degree of genetic diversity should be sustained so that the fish population contains genetic
survival traits encompassing a wide range of environmental and physical conditions. These
characteristics include resistance to disease; timing of spawning and migrating so that environmen-
tal conditions are most favorable; and optimum body size of adults and juveniles.

The Council encourages conservation of the genetic resources of Columbia River Basin salmon
and steelhead. To this end, the Council will require that genetic risks of proposed actions be
assessed in salmon and steelhead planning. Genetic diversity is of fundamental importance
because the loss of genetic traits is probably irreversible. Yet the relationship between reductions
in genetic diversity and human interventions, such as hatchery operations or harvest practices, is
difficult to determine concretely for use in decision-making. Quantitative methods to incorporate
gene conservation into production planning will be examined in the monitoring and evaluation
program. This examination could include identifying research needed to quantitatively assess gene
conservation. Practical experience in assessing genstic risks, together with research, if needed,
should lead to a clearer, more effective approach to gene conservation.

The interest in doubling run sizes and preserving genetic diversity has led some people to
characterize the choice in the Columbia River Basin as “meat versus museum? In other waords,
some say either increasing run sizes substantially or protecting wild and natural runs may be
possible, but not both. This apparent conflict may be resolved through improvements in mainstem
passage and through adjustments to the production and harvest balance, as discussed below.

(c) Mainstem Survival Must Be Improved Expeditiously.

As discussed in Section 203, juvenile fish mortality in reservoirs and at dams is a major
cause of salmon and steelhead losses. Reducing this loss will increase population size, including
wild and natural runs.

Increasing mainstem survival is a principal objective of the Northwest Power Act, which specifically
calls for “improved survival of [anadromous] fish at hydroelectric facilities ... ” and for “flows of
sufficient quality and quantity between [hydroelectric] facilities toimprove production, migration, and
survival of [anadromous] fish as necessary to meet sound biological objectives”” Improvements in
mainstem passage and flows are crucial to the success of many of the other efforts in the program
including hatchery production, outplanting programs and habitat restoration in fributaries. These
actions represent major expenditures by the ratepayers to rebuild salmon and steelhead runs. The
results of these efforts must be protected, especially at mainstem projects.

The program emphasizes the improvement of mainstem passage and flows to protect migratory
fish through a combination of actions that include the water budget, interim spill, installation of
mechanical bypass systems, transportation, and related research and evaluation. The Council will
place a special focus on full implementation of the water budget (Section 300: Water Budget and
Mainstem Flows) and expedited installation of bypass systems (Section 400: Downstream
Passage). New measures to improve mainstem survival will be evaluated by the Council in light of
the requirement of the Northwest Power Act that this program protect, mitigate and enhance fish
and wildlife while assuring an adequate, efficient, economical and reliable power supply.

Even when all the mainstem improvements are fully implemented, the Council estimates that the
doubling goal probably cannot be achieved through those improvements alone.
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(d) Increased Production Will Result from a Mix of Methods.

Rebuilding runs will require a mix of wild, natural and hatchery production. Measures to
increase production call for improvernent of habitat and tributary passage; increased production at
existing hatcheries; construction of new artificial production facilities; and substantial efforts
directed at research. This program also includes a commitment to designate important salmon and
steelhead areas that should be protected from new hydropower development. Needs for additional
habitat improvement and hatchery capacity will be identified in future planning.

Increased hatchery production raises the question of whether wild and natural stocks can coexist
with significant numbers of additional hatchery fish. The controlled environment of hatcheries is
intended to result in greater survival of fish to the adult stage than occurs with wild or natural
propagation. Yet wild and natural stocks often are caught together with artificially produced fish. If
harvest in these mixed-stock fisheries is based upon the number of hatchery fish, then wild and
natural fish can be overharvested. If harvest is based upon the number of wild and natural fish, then
hatchery fish may be underharvested. There are at least two ways to address this dilemma.

First, where harvest is based upon the number of wild and natural fish, harvest of surplus hatchery
fish can be accomplished in a known-stock fishery, i.e., one in which only specific stocks are caught.
This approach offers several advantages. It protects wild and natural fish and thereby promotes
gene conservation. it could provide additional catch beyond levels available today. Also, harvest
levels in existing mixed-stock fisheries could be increased as long as harvest rates are limited to
protect weak stocks.

Second, even if harvest is based upon the number of hatchery fish, it may be possible to increase
natural runs by releasing hatchery-reared fish into natural production areas. This is called
outplanting. In this way, weak naturaily reproducing runs might be increased and therefore able to
accommodate higher harvest rates. However, because outplanting may be undertaken in the
Columbia River Basin on a larger scale than ever attempted anywhere else, careful testing and
evaluation will be necessary. Qutplanting may cause competition between hatchery and naturally
produced juveniles as well as crossbreeding of adults, which could affect the gene pocl adversely.
Outplanting hatchery juveniles into natural areas that produce wild fish could provide the same
results and eliminate the wild character of a stock. These potential side effects should be monitored
closely.

How to balance increased artificial production with wild and natural stocks is a decision for the fish
and wildlife agencies and tribes. Their choices are likely to differ from subbasin to subbasin and
from stock to stock. The Council intends to complement the choices of the fish and wildlife agencies
and tribes by increasing the number and range of production alternatives.

Because of the need to address potential conflicts among increased production, mixed-stock
harvest and other objectives, such as gene conservation, the Council will require detailed master
plans for new artificial production facilities before construction is initiated. Such plans should
describe sources of brood stock, rearing schedules, release sites and schedules, production
profiles, management policies (including policies to protect genetic diversity and to prevent
disease), plans for biclogical monitoring and evaluation, coordination among the fish and wildlife
agencies and tribes, relationships to system planning and related harvest plans.,

Mix of wild, natural and

hatchery production

Mixed-stock fishery

Known-stock fishery

Outplanting

Master plans
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Harvest management

Systemwide coordination

Management entities

(e) Harvest Management Must Support Rebuilding.

The Council’s program involves a substantial investment on behalf of ratepayers to
rebuild salmon and steelhead resources in the Columbia River Basin. Eifective management of
harvest is critical to the effectiveness of program measures. The authority to manage harvestis held
by a variety of fishery management entities from Alaska to California. In overseeing ratepayer
investments in the program, the Council calls on the fishery managers to continue to regulate
harvest as needed, especially in mixed-stock fisheries, in order to support the ratepayer-funded
effort to double the basin's salmon and steelhead runs.

Harvest management can be instrumental in achieving the doubling goal. Rebuilding the runs could,
for example, be accelerated by continued restraint of ocean and inriver harvest. Over the past
decade, however, those restraints have caused major dislocations in commercial, sport and tribal
fisheries. Another possibility lies in agreements to catch a portion of the increase in hatchery
production in known-stock fisheries. However, such agreements are not likely to be reached before
additional fish are available for harvest. The Councii can help provide these additional fish by
emphasizing action to increase runs that can be caught in known-stock fisheries. Such fisheries
might be developed using artificial production from new facilities called for in this program, such
as the Umatilla and northeast Oregon hatcheries.

) System Integration Will Be Necessary to Assure Consistency.

As described above, doubling of existing runs will require three interdependent types of
action: mainstem passage improvements, fish production and harvest management. [See Figure
3.] These efforts are likely to prove inadequate unless they are coordinated systemwide. Accord-
ingly, the Council intends to evaluate efforts to protect and rebuild Columbia River Basin salmon
and steelhead from a systemwide perspective. The Northwest Power Act emphasizes the need for
such a perspective, and the biclegical, hydrological and institutional complexities of the basin
demand it.

Production, passage and harvest actions are undertaken by a number of entities with diverse
purposes. Production is controlled by various entities that manage habitat and hatcheries. Such
entities include state and federal fish and wildlife agencies and Indian tribes. These parties have
responsibilities and plans that may differ from subbasin to subbasin. Actions affecting mainstem
survival are taken by the Bonneville Power Administration, the Bureau of Reclamation, the Federal
Energy Regulatory Commission and the U.S. Army Corps of Engineers. Harvest of Columbia Basin
stocks is managed by the Paciiic Salmon Commission, the Pacific Fishery Management Council,
the North Pacific Fishery Management Council, the Colurmnbia River Compact entities, states, Indian
tribes and, in some cases, the courts.

Meeting the Council’s interim goal of doubling the runs will depend on the resolution of potential
conflicts among production, passage and harvest. An accommadation between the deasire to
substantially increase runs and the need to protect wild and natural runs must be reached. In
addition, increased production in upriver areas must be consistent with anticipated levels of
mainstem passage survival and overall harvest to ensure successful investments. To address these
and other challenges, the Council has called for a system planning effort to integrate passage,
harvest, and natural and artificial production efforts. [This effort is detailed in Section 205 and in
Appendix A: Tools, Assumptions and Tasks for System Planning.]
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(9) Adaptive Management Should Guide Action and Improve
Knowledge.

The goal of doubling the runs can be achieved only if all parties in the Columbia River
Basin learn from implementation of the program. This policy of learning by doing is called “adaptive
management.’ Faced with substantial biological uncertainty, the parties involved should act
affirmatively to protect and enhance fish and wildlife affected by hydropower development and
operations. They must design projects carefully so that information can be collected to improve
future management decisions. Projects should test quantitative hypotheses wherever possible,
taking into account the need for control or comparison cases and for statistical validity.

Adaptive management is a scientific policy. It calls for a conscious effort to improve fish and wildlife
management, using elements of this program as experiments that can provide useful information
not otherwise available. Adaptive management also is a system policy, combining monitoring,
evaluation and research throughout the Columbia River Basin so that the aggregated effects of this
program can be detected, assessed and improved over time. The system monitoring and evaluation
process described in Section 206(d) will aid adaptive management by providing feedback on
program projects.

Adaptive management
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Round-table discussions

Systemn plan

To facilitate adaptive management and program consultation, review and appraisal, the Council will
convene annual round-table discussions. The annual discussions wiill address mainstem survival,
harvest, escapement (the number of fish escaping harvest to return to spawn), hatchery production,
natural and wild production, research and evaluation. These round-table discussions will allow the
hydropower project operators, harvest managers, hatchery managers, fish habitat managers, land
and water managers, Bonneville and the Gouncil to exchange views and share information on each
of these important subjects.

The Council also will convene round-table discussions every five years to review the program’s goal,
policies and results and to consider program amendments. A five-year interval permits more
accurate estimation of trends. it also parallels the life cycles of salmon and steelhead. The five-year
review should increase the likelihood that program changes will reflect the results of monitoring and
evaluation. The trends Identified during this review may indicate whether changes in the program’s
goal, policies and measures will be needed.

205. System Planning

(a) System and Subbasin Planning

Planning that will achieve the program’s salmon and steelhead goal requires a system-
wide effort to ensure integration and consistency with the program’s goal and policies. That effort
will include planning at the subbasin level to identify local opportunities and constraints. The major
system planning tools, assumptions and tasks are described in Appendix A. The nature of the
planning effort will be described more fully in & work plan to be proposed by the fish and wildlife
agencies and tribes and reviewed by the public prior to Council approval.
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(b) Process

(1) The Council will fund system and subbasin planning by the fish and wildlife agencies and
tribes. The fish and wildlife agencies and tribes also will help fund the planning.

(2) The system and subbasin plans will be developed by the fish and wildlife agencies and
Indian tribes in consultation with the Council, hydropower project operators and regulators,
Bonneville, federal and state land and water managers, and interested members of the public.

206. Salmon and Steelhead Research and Evaluation

(a) Guiding Principles for the Columbia River Basin Salmon and
Steelhead Research Program

(1) Salmon and steelhead research under this program is expected to be designed to reduce
scientific uncertainty and increase knowledge to achieve the salmon and steelhead goal and
policies of this program.

(2) Research priorities are expected to reflect a systemwide analysis of the major uncertain-
ties and problems associated with increasing runs in a biclogically sound manner.

(3) Funding of research by Bonneville and the Corps is expected to be consistent with the
areas of emphasis identified by the Council. Those areas may be modified by the Council, under
the provisions of Section 1300 on program amendments, as problems are solved and new problems
are identified through monitoring and evaluating program implementation.

{4) Knowledge gained as a result of the research program is to be reviewed and evaluated
in a central policy forum and made available in a timely manner to policy-makers, resource
managers, biologists, hydroelectric project operators and regulators, and other interested parties.

{5) The fish and wildlife agencies and tribes should participate in development and oversight
of the research program.

(6) Bonneville and the project operators and regulators are expected to provide the funding
and resocurces necessary to implement the research program.

(7) Research funded by Bonneville and the Corps under this program is expected to be
coordinated with research funded by other entities to ensure efficient use of funds and maximum
return on research investments.

(b) Research Funding by Bonneville

1) Areas of Emphasis. Bonneville shall focus its funding of salmon and steelhead research
in the: next five years on the following areas of emphasis:

(A) Studying water budget effectiveness and reservoir mortality.

Additional evidence is needed on the relationship between juvenile fish survival and
travel time and flows as a basis for refining water budget use. This should include the
relationship between flows and subsequent adult returns. Based on this information, the
Council will determine whether the water budgst is successful in increasing smolt
survival and to what degree. In accordance with Section 1300: Amendments, the Council
will consider proposed alternatives to the water budget for more effective ways of

Research principles

Research: water budget
and reservoir mortality
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Research: disease

Research: hatcheries

Research: supplementation

Work groups

Work plans

(@

3

(B)

(C}

(o)

improving downstream migration and reducing power system effects. However, if the
work group on water budget effectiveness and reservoir mortality {described below)
concludes that evaluating the effectiveness of the water budget is not possible or
feasible, it should provide the Council with a scientific justification for its conclusion.

Studies also are needed to understand the impacts of reservoir mortality. Current
estimates of reservoir mortality range from 10 percent to 40 percent. If these estimates
are confirmed, reservoir mortality could be a major source of salmon and steelhead
maortality in the system. A better understanding of reservoir mortality should lead to
developing new methods to reduce reservoir mortality and also help in assessing the
effectiveness of other measures such as the water budget. [See Sections 303: Water
Budget and Mainstern Flows and 403: Downstream Passage.]

Solving disease problems affecting spring and summer chinook.

Hatchery production, especially of spring and summer chinook, has been hampered
seriously by the prevalence of disease. Unless disease is controlled, other enhancement
efforts, such as improved passage, transportation and flow augmentation, will be
undermined. [See Section 703(e){4): Wild, Naiural and Artificial Propagation.]

Exploring methods for substantially increasing and improving hatchery production at
existing hatcheries within the next 10 years.

Production at existing hatcheries can be increased substantially by a variety of methods,
such as improvements in husbandry practices and hatchery rearing operations. Before
the Council can assess the need for substantial new hatchery production, it must have
a better understanding of ways to solve problems at existing hatcheries and to realize
the full potential of these facilities. [See Sections 703(e)(1)-(3) and (5): Wild, Natural and
Artificial Propagation.]

Improving supplementation technigues.

Supplementation is a technique proposed for quickly increasing natural runs. Itinvolves
outplanting hatchery fry and juvenile fish in the natural environment. However, documen-
tation of successful supplementation efforts is minimal. Previous experiments have
shown that supplementation can fail if proper attention is not paid to stock selection,
timing of fish release and other factors. A better understanding of supplementation
methods is needed to assess its potential to increase natural production. [See Sections
703(H)(1), (3) and (8), and 703(h)(1)-(2): Wild, Natural and Artificial Propagation.]

Technical Work Groups. Bonneville shall fund technical work groups to develop five-
year work plans for each of the areas listed in Section 206(b). The work groups will be
composed of representatives of the fish and wildlife agencies, tribes, hydropower project
operators and Bonneville, with technical input from other experts. Members of a work
group must have technical expertise in the research area. Each work group will be
chaired by a designee of the fish and wildlife agencies and tribes. Council representatives
will participate as observers. The reservoir mortality/water budget effectiveness work
group shall include a representative of the Fish Passage Center.

Five-Year Work Plans. Each five-year work plan must include objectives, tasks and
schedules, major milestones and estimated costs. In consultation with the Council,
Bonneville will provide the technical work groups with estimates of program levels likely
to be available for salmon and steelhead research over the five-year period. Work plans
should incorporate planning previously conducted in each area and take into account
research by other entities. The work plans also must identify test fish needs and explain
how those needs will be met,




Section 200

(4) Council Approval of Work Plans. The five-year work plans for each area of emphasis,
along with estimated costs, will be presented to the Council as a package for approval prior to
funding. The Corps and the technical work groups funded by Bonneville will submit their work plans
to the Council concurrently to give the Council and the public the opportunity to evaluate the overall
research program.

(5) Other Responsibilities. The technical work groups also will be responsible for: A)
developing statistical and design standards for each area of emphasis, and B) assisting Bonneville
in the development, evaluation and review of requests for proposals, project work statements and
other related documents.

{(c) Research Funding by the Corps of Engineers

(1) Areas of Emphasis. The two main areas of emphasis for Corps funding of salmon and
steelhead research for the next five years shall be:
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