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Executive Summary

|. Introduction

In July 1997, Congress directed the Northwest Power Planning Council (Council), with the
assistance of the Independent Scientific Advisory Board (a panel of 11 scientists who advise both the
Council and the National Marine Fisheries Service on scientific issues related to fish and wildlife), to
conduct a thorough review of all federally funded artificial production programs in the Columbia
River Basin. Congress directed the Council to recommend a coordinated policy for future operation
of artificial production programs and to provide recommendations for how to obtain such a policy.

I1. The Council'srecommendations
A. Implementing artificial production reform policies

The region needs action and leadership to implement new artificial production policies, to
decide whether and where to use artificial production, and to ensure that future artificial production
funding is contingent on reforms being made. These decisions need to be made for each subbasin
and implemented as part of a broader strategy to meet regional fish recovery goals.

The Council is prepared to do its part by amending its Columbia River Basin Fish and
Wildlife Program beginning this winter. The Council also will set in motion the needed subbasin
planning effort. To that end, the Council makes six recommendations for implementing new
artificial production policies:

1. Tribal, state and federal agencies should evaluate the purposes for each artificial production
facility and program in the basin within three years.

2. Program managers should evaluate and improve the operation of artificial production programs
that have agreed-upon purposes, consistent with the proposed policies in this report.

3. Program managers should use existing processes to implement artificial production reforms.
Examples of existing processes include the annual federal agency and Northwest Power Planning
Council funding processes, Endangered Species Act implementation and the Council’ s periodic
revisions of its Columbia River Basin Fish and Wildlife Program.

4. Congress and the Bonneville Power Administration need to ensure that money to implement the
reforms is available.

5. The Council should assist in the formation of an interagency team to oversee and evaluate the
reforms.

6. The Council, other regional decision-makers and Congress should assess the success of the
recommended reforms after five years.



B. Elements of a coordinated policy for the futurerole of artificial production in the
Columbia River Basin

Artificial productionis one of many tools for meeting fish recovery objectives. The need for
it, and its effectiveness, must be evaluated as objectives evolve. Artificial production must be used
in amanner consistent with an ecologically based scientific foundation for fish recovery so that fish
can be raised for harvest while minimizing the impact on, or benefiting, fish that spawn naturaly.

Based on a scientific foundation for ecologically sound fish and wildlife management
developed as a part of the Multi-Species Framework process, and on a scientific assessment by the
Scientific Review Team of how artificial production might fit within that ecological framework, the
Council recommends 10 policies to guide use of artificial production:

1. The purpose and use of artificial production must be considered in the context of the
environment in which it is used.

2. Artificia production remains experimental. Adaptive management practices that evaluate
benefits and address scientific uncertainties are critical.

3. Artificia production programs must recognize the regiona and global environmental factors that
congtrain fish survival.

4. Species diversity must be maintained to sustain populations in the face of environmental
variation.

5. Naturally spawning populations should be the model for artificially reared populations.

6. Fish managers must specify the purpose of each artificial production program in the basin.

7. Decisions about artificial production must be based on fish and wildlife goals, objectives and

strategies at the subbasin and basin levels.

Because artificial production poses risks, risk management strategies must be implemented.

Production for harvest is a legitimate management objective of artificial production. But to

minimize adverse impacts on naturally spawning populations, harvest rates and practices must

be dictated by the need to sustain naturally spawning populations.

10. Federal and other legal mandates and obligations for fish protection, mitigation, and
enhancement must be fully addressed.

© ®

[11. Purposeof the Review
A. Brief history of Columbia River Basin fish hatcheries

Artificial production of fish has been used in the Columbia River Basin for many purposes
during this century. Hatchery programs have produced both resident fish (those that do not migrate
to the ocean, such as bull trout and rainbow trout) and anadromous (ocean-going) fish, especialy
chinook and coho sailmon and steelhead. These species have aso been the focus of tribal, sport and
commercial fisheries management in the basin.

There are more than 150 hatcheries and associated facilities for anadromous and resident fish
in the basin. Federal and state agencies, Indian tribes and private interests operate them. Many are
intended to mitigate the impact of dams, which have blocked access to about one-third of the salmon
and steelhead habitat that existed historically in the Columbia basin. Dams also affect resident fish



by blocking historic freshwater migration routes, inundating spawning areas and altering the
“natural” ecosystem.

Resident fish hatcheries, like salmon and steelhead hatcheries, mitigate losses caused by the
hydropower system. In some cases, such asin areas blocked by dams, losses of anadromous species
are mitigated through the production of resident species, which may include native and nonnative
species adapted to the altered environment. Because resident and anadromous fish co-exist in the
Columbia River ecosystem, it makes sense to review resident fish artificial production programs
together with salmon and steelhead artificial production programs as components of an integrated
artificial production program for the future.

Most of the artificial production programs in the Columbia River Basin are financed with
federal money in some way. For example, many are financed through annual appropriations by
Congress under the Mitchell Act, a 1938 law that provides money to mitigate the impact of federal
Columbia River dams and other activities. Others, like the Lower Snake River Compensation
Program artificial production programs, which were built to mitigate the impact of federal dams on
the lower Snake River, are paid for with annual congressional appropriations that are repaid by the
Bonneville Power Administration. Additionally, the Northwest Power Planning Council, through its
Columbia River Basin Fish and Wildlife Program, provides money from Bonneville Power
Administration ratepayers to finance artificial production programs that mitigate the losses for Indian
tribes and others in the basin.

B. Why areview of artificial production was needed

Many species of fish in the Columbia River Basin have declined significantly, particularly
ocean-going fish such as salmon and steelhead and certain freshwater species including bull trout
and sturgeon. It isacrisis characterized by depleted fish populations, degraded and blocked
spawning habitat and protection under the Endangered Species Act for 12 separate salmon and
steelhead. Resident fish, including bull trout and sturgeon, are also listed in some areas.

Fish hatcheries play a unique role in the Columbia River Basin. They have been identified as
one of the causes of the current declines, particularly for salmon. At the same time they also are
considered part of the solution. The purpose of many artificial production programsin the basinis
currently unclear. While many artificial production programs were built to mitigate the impact of
dams or to produce fish for harvest, their role today is less certain. There also is concern about
adverse impacts of artificially produced fish on fish that spawn naturally.

Salmon and steelhead artificial production programs historically produced fish for harvest by
tribal, commercial and sport fishers. Artificial production programs are capable of producing
literally millions of fish, vastly beyond the production capability of fish that spawn naturally. Yet
both types of fish — artificially and naturally spawning — are caught in Columbia River fisheries.
The cumulative effect contributed to overfishing the naturally spawning populations, and ultimately
speeded their decline.

As declines continued, fisheries scientists increasingly recognized that traditional fish
hatchery practices needed to be changed. Producing fish for harvest remains a legitimate use for
artificial production programs, but scientists are identifying and articulating arole for artificially
produced fish as functioning components of ecosystems.



Artificial production programs might be used to rebuild populations of fish that spawn
naturally and also provide fish for tribal, sport and commercia harvest. 1n doing so, they should
minimize the adverse impacts from interactions between artificially produced fish and those that
spawn naturaly. Interactions can adversely impact the unique genetics of fish that spawn naturally
and, over time, dilute or weaken the unique genetic makeup of those populations.

V. How the Council conducted thereview

The Council, in coordination with the Independent Scientific Advisory Board, appointed a
Scientific Review Team of expertsin artificial production to provide an independent assessment of
the basin's artificial production programs. In April 1999, the Team submitted its report (see
Appendix 1), areview of science, to the Council (Council Document 99-4, April 1999).

The Council also conducted an extensive public process that received input and comment
from hatchery managers, tribes, environmental groups, recreational fishers and others. The Council
appointed a Production Review Committee to coordinate the artificial production review and assist
the Council in developing artificial production policies. The committee was composed of
approximately 25 individuals with expertise and interest in fish production, who met once a month
beginning in January 1998. The Council aso conducted two public workshops and numerous public
meetings to discuss artificial production, explain progress on the review and to receive public
comment.
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. Background

Congress asked the Northwest Power Planning Council, with the assistance of the
Independent Scientific Advisory Board, to review all federally funded artificial fish production
programs in the Columbia River Basin and report to Congress with “a formal recommendation for a
coordinated policy for the future operation of federally funded hatcheries.” The Congress also asked
for a recommendation for “how to obtain such a coordinated policy.” Thisisthe Council’s report.

The report has three parts:

This Part | describes the background for the Artificial Production Review.

Part |1 contains the Council’ s recommendations for the policies that should guide the future
operation of hatcheriesin the basin. Attached to the end of this report is a draft set of
performance standards to implement these policies.

Part 111 contains the Council’ s recommendations for how to implement reform in artificial
production programs consistent with the policies.

The report is followed by a number of appendices that are described in the report.

A. Artificial Production Programsin the Columbia River Basin
Critical Issues and Policy Developments

Artificial production programs produce the mgjority of salmon and steelhead that annually
return to the Columbia River. Development in the Pacific Northwest has degraded the ability of
natural river habitat to sustain naturally spawning fish populations. The region has tried to mitigate
for that loss through hatchery production.

According to the National Marine Fisheries Service's recent Biological Opinion on artificial
propagation, * adult hatchery produced fish comprise approximately 50 percent of the fall chinook,
70 to 80 percent of the spring/summer chinook, 70 percent of the steelhead, and 95 percent of the
coho salmon. Annual releases of hatchery-reared salmon and steelhead from all federal and non-
federal programs grew at one time to more than 200 million juveniles. Production was reduced in
the mid-1990s by funding reductions and Endangered Species Act considerations. Projected
hatchery releases in 1999 total 142.5 million juveniles, with more than 100 million from the
federally funded hatcheries. The scale and proportion of artificialy produced resident trout and
other resident fish to naturally spawning resident fish may be of a similar magnitude.

Appendix 2 to this report contains a description of the major artificial production programsin
the Columbia basin, federally funded programs as well as hatchery programs associated with FERC-
licensed dams and the state fish and wildlife agencies. That appendix also contains a description of

1 National Marine Fisheries Service, Biological Opinion on Artificial Propagation in the Columbia River, Endangered
Species Act Section 7 Consultations with Bonneville Power Administration, U.S. Army Corps of Engineers, U.S. Bureau
of Reclamation, U.S. Fish and Wildlife Service, and National Marine Fisheries Service, and Authorization of Section 10
Incidental Take Permits with Idaho Department of Fish and Game, Oregon Department of Fish and Wildlife, and
Washington Department of Fish and Wildlife (March 29, 1999).



how the policies concerning artificial production have been in transition for more than a decade, as
the region has learned more about hatcheries.

Providing harvest opportunities in the ocean and in the river has traditionally been the
primary objective of artificial production in the basin. Success at meeting that objective is an open
guestion, especialy the long-term productivity and sustainability of artificial production for these
fisheries. Nevertheless, the critical issues of the last decade have gone beyond the basic question of
how to produce fish for harvest to four concerns:

Broaden harvest opportunities

Can and should artificial production programs be revised to spread harvest opportunities and
success to greater areas of the basin? For many decades the production policy directed by
Congress and the federal and state agencies largely replaced upriver fish lost to devel opment
with hatchery-produced fish in the lower river. The trend has reversed somewhat — for
example, the number of smolts from lower river artificial production programs that are released
upriver has been increasing since 1980, and resident fish production in the areas blocked by
dams has received increased financial support since 1995. The magnitude and significance of
the shift isin debate.

Improve survival of artificially produced fish

Isit possible, and economically feasible, to boost the survival of artificialy produced fish by
using spawning, rearing and rel ease techniques that more closely mimic natural spawning,
rearing and migration patterns?

Avoid harming natural populations

Do artificia production activities adversely affect naturally spawning fish to a significant degree
and thus undermine efforts to protect and rebuild naturally spawning populations? If so, can
artificial production be atered to avoid or minimize the harm? Will attempts to improve survival
of artificialy produced fish by mimicking natural rearing and release patterns help or hinder the
effort to protect natural populations? The concern for impacts on naturally spawning fish has cut
across the basin and programs since the 1980s, but in the last few years the issue has been
highlighted by Endangered Species Act considerations.?

2 Eleven species (or “evolutionarily significant units’ of species) of salmon and steelhead that spawn in the Columbia
River or itstributaries have now been listed as threatened or endangered under the Endangered Species Act — Snake
River fall chinook, Snake River spring/summer chinook, Snake River sockeye, Snake River steelhead, upper Columbia
River spring chinook, upper Columbia River steelhead, middle Columbia River steelhead, lower Columbia River spring
chinook, lower Columbia River steelhead, upper Willamette River spring chinook, and upper Willamette River
steelhead. (A note on terminology — what the Power Council and most everyone else calls the “mid-Columbia’ region
— above the confluence of the Snake River and below Chief Joseph and Grand Coulee dams — the National Marine
Fisheries Service calls the “upper Columbia,” as this part of the Columbiais now the farthest extent of anadromous fish
migration, which defines the extent of the Fisheries Service’ s jurisdiction under the Endangered Species Act.) With
regard to resident fish in the basin, bull trout and the Kootenai River white sturgeon have been listed by the U.S. Fish
and Wildlife Service, and it is likely that others types of trout will be listed in the near future.



Protect and rebuild naturally spawning populations

Can artificial production programs be designed to avoid harm and assist in preserving and
rebuilding naturally spawning populations? The basin has seen a proliferation of
“supplementation” and “conservation” initiatives, which encourage many and worry others.

Thus the critical issues that the region faces on artificial production revolve around whether
and how production activities can play a role in providing significant harvest opportunities
throughout the basin while also acting to protect and even rebuild naturally spawning populations.

Congress and the region should be aware that artificial production policies and activitiesin
the basin are in a state of transition, arather dramatic transition in some cases. The stereotype of the
hatchery and the production manager pumping out fish for possible harvest opportunities without
awareness of the environmental context of that production or concern for the potential ecological
effects no longer exists. The efficacy of traditional artificial production techniques and the
possibility of adverse effects from artificial production on naturally spawning fish have been center-
stage issues in the debates on artificial production in the basin for more than a decade.

Out of that debate has come a myriad of scientific and policy studies urging reform in
artificial production, a series of efforts at policy reformulation, and continuing research into and
theorizing about the many uncertainties in the interaction of artificially produced fish and their
environment. Out of that debate has aso come anumber of actions and orders that constitute a
partial step toward implementation of reformsin artificial production activities. The most recent
event is the March 1999 Biological Opinion issued by the National Marine Fisheries Service under
the Endangered Species Act. That opinion concluded that federally funded artificial production
programs with non-endemic stocks are jeopardizing the continued existence of lower Columbia and
Snake River steehead listed under the ESA and prescribed changes in operations, in the form of
Biological Opinion's Reasonable and Prudent Alternatives, to remedy that situation.

The Council concludes the region islessin need of policy development and more in need of
focused actions and leadership to implement production policy reforms. The basin needs decisions
and agreements at the basin, province® and subbasin levels on what it wants to accomplish in fish
and wildlife recovery* as awhole and in each subbasin. The region also needs to determine what
strategies seem most promising for reaching these objectives, and whether and how to use the
artificial production tool in each subbasin as part of these strategies.

Decisions about the future of artificial production need to be based on the best available
scientific knowledge of how river ecosystems function and how fish and wildlife populations survive
and interact. And as these decisions are being made, the region aso needs the will and the financial
wherewithal to change artificial production operations to meet the identified needs. We will
cooperate with production managers to meet a rigorous set of performance standards for modern

3 The term “Province” is applied to agroup of subbasins that have similar ecological characteristics based on geology,
climate and topography. The framework defines 10 Ecological Provinces in the Columbia River Basin.

* The term “Recovery,” as used throughout this document, means to rebuild populations to sustainable and/or
harvestable levels through protection, enhancement, and mitigation as expressed in the Northwest Power Act and the
Council's Fish and Wildlife Program adopted thereunder.



artificial production operations. It will be necessary to provide sufficient resources to help managers
meet those standards to bring about the necessary changes desired.

B. The Council’s Artificial Production Review
A Coordinated Response to Regional and Congressional Concerns

The report of the Senate Committee on Appropriations on the FY 1998 Energy and Water
Development Appropriations Act, Senate Report 105-44 (July 10, 1997), included the following
directive to the Council:

Hatchery review report—Due to budgetary constraints it is critical that federally funded
programs, such as the hatchery programs for the Columbia River basin, spend limited Federal
dollars wisely and in a cost-effective manner that maximizes the benefits to the fish resource.
The Committee directs the Northwest Power Planning Council with assistance from its
Independent Scientific Advisory Board to conduct a thorough review of all federally funded
hatchery programs operating in the Columbia River basin, including an assessment of the
hatchery operation goals and principles of State, tribal, and Federal hatcheries, and produce a
formal recommendation for a coordinated policy for the future operation of federally funded
hatcheries in the basin and how to obtain such a coordinated policy. National Marine
Fisheries Service, U.S. Fish and Wildlife Service and the States of Oregon, Washington, and
Idaho and Indian tribes in the basin should assist the Council in its review by providing
information necessary to conduct a thorough review of federally funded hatchery programs.
An independent, comprehensive review that examines all federally funded hatcheries and
their roles in fishery restoration is long overdue.

Science Review Team -- | ndependent Scientific Review Supplies Framework for Reforms

Following Congress' request, the Council initiated what it has called the Artificial Production
Review (APR). Part of the review involved the Independent Scientific Advisory Board (ISAB), as
requested by the Senate Committee. With the help of the ISAB, the Council formed a Science
Review Team (SRT), consisting of four ISAB members, two outside experts in artificial production
and one scientist from the Council staff. The Council then asked the Science Review Team to
review the state of the science of artificial production. The SRT produced an initial report in
December 1998 and then revised that into afinal report for the Council in April 1999.> A copy of
the Science Review Team's report is included as Appendix 1 to this report. The recommendations
of the Science Review Team have been incorporated in the policies and standards discussed in Part
Il of this report.

Production Review Committee -- Using Regional Experts and Stakeholdersto Propose and
Consider Reforms

Representatives of state and federal fish and wildlife agencies, the basin’s Indian tribes, and
non-governmental entities interested in artificial production worked on this report through an

® Science Review Team/Independent Scientific Advisory Board, Review of Artificial Production of Anadromous and
Resident Fish in the Columbia River Basin, A Scientific Basis for Columbia River Production Programs, Northwest
Power Planning Council, Document 99-4 (April 1999).



advisory committee formed by the Council — the Production Review Committee. The purpose of
this work through 1998 and into 1999 was to collect information on production programsin the
basin and to develop and debate various approaches to production policy. The committeeis also
helping develop performance standards that can be used to evaluate artificial production programs
over time, as described in Part I1.

Workshops and Draft Reports

Following the Science Review Team’s initial report, the Council held a two-day workshop on
January 19-20, 1999, to discuss production policy. Approximately 75 participants attended,
including policy and technical representatives from tribal, state and federal agencies, members of the
Science Review Team, Council members and staff, hatchery owners and operators, private fishing
interests, conservation group representatives, utility representatives, and others. For purposes of
discussion at the workshop, the Council staff developed a “Strawfish” proposal, a possible statement
of production policy derived largely from the Science Review Team’s initial report and
recommendations, other scientific studies conducted over recent years, and a set of general scientific
principles developed as part of what is known as the Multi-Species Framework process now
underway in the region. Jim Waldo from the Gordon Thomas Honeywell law firm in Tacoma,
Washington, facilitated the workshop. The facilitators produced a report to the Council discussing
what happened at the workshop, recommending certain steps for the further development of the
production policy statement, and recommending a set of actions for implementing reformsin
artificial production policy.®

One lesson learned from the workshop was that the Science Review Team's initial science
report and the Council staff’s production policy “Strawfish” did not sufficiently consider the
evolution in production policy and the emergence of ESA and consultation requirements during the
last decade or adequately address resident fish. For this reason, the Council asked the SRT to
reorient and supplement itsinitia report. While the SRT undertook that task, Council staff, with the
aid of workshop facilitator Jim Waldo and further input from participants in the Production Review
Committee, revised the production policy statement to capture a set of hypotheses, principles and
policies based on developments in artificial production theory and practice embodied in a number of
scientific and policy reportsin the 1990s. The Council released the revised policy statement and the
workshop facilitators' report to the public for review and comment, including a series of public
meetings around the basin in March and April of 1999.

Just before the completion of the final SRT report, the National Marine Fisheries Service
released the hatchery Biological Opinion described above (see footnote 1), including findings of
jeopardy with regard to the effect of some production activities on listed steelhead. The Biological
Opinion further changed, in significant ways, the dynamics of production policy and
implementation, with the promise of even greater changes to come in the year 2000 with a further
revised Biological Opinion to address new ESA listings (also in March 1999) in the basin. The final
SRT report followed soon after. Asrevised, the SRT report is a scientific document that can be the
basis for further considerations of production policy.

6 Facilitator’s Report on the Columbia River Basin Artificial Production Workshop, January 19 and 20, 1999, prepared
by Gordon, Thomas, Honeywell, Malanca, Peterson & Daheim, P.L.L.C., for the Northwest Power Planning Council
(February 23, 1999). Copies of this report are available upon request from the Council.



Following these events, the Council staff produced a draft report to Congress containing a
proposed statement of production policy and recommendations for implementing policy reform. At
its May 1999 meeting in Montana, the Council approved the release of the draft report for public
review and comment. Based on the comments received during the public comment period, on
further work by the Production Review Committee and the facilitation team (especially on
performance standards and implementation recommendations), and on further reflection by staff and
Council members, the Council revised its draft into this report to Congress.



[I. Recommended Policies for the Future Role of Artificial Production in
the Columbia River Basin

Congress asked the Council for “aforma recommendation for a coordinated policy for the
future operation of federally funded hatcheriesin the basin.” Part Il of the report provides that
recommendation — a set of policies and performance standards to guide decisions on the use of
artificial production for specifically defined purposes, based on scientific and management principles
described below. In developing its policies for artificial production, the Council relied in part on the
written recommendations of the independent Science Review Team, in response to Congress
legitimate concern that hatchery operations and decisions use the best available science.

A. Scientific Principles Provide Basis For Policy Changes
Best Available Science will Improve Chances of Success

Recent reviews of Columbia basin fish and wildlife activities highlighted the need to base
fish and wildlife restoration efforts on fundamental ecological principles, with the river (and relevant
parts of the Pacific Ocean) understood as a system of interacting biological and physical components
(the ecosystem). These studies’ also point to the elements of an ecologically based scientific
foundation for fish and wildlife recovery. On that basis, the Multi-Species Framework Process
developed an explicit scientific foundation to guide the devel opment of an ecological framework.
The foundation has eight principles:

1. The abundance and productivity of fish and wildlife reflect the conditions they experience in
their ecosystem over the course of their life cycle.

Natural ecosystems are dynamic, evolutionary, and resilient.

Ecosystems are structured hierarchically.

Ecosystems are defined relative to specific communities of plant and animal species.
Biological diversity accommodates environmental variation.

Ecosystem conditions develop primarily through natural processes.

Ecological management is adaptive and experimental .

Human actions can be key factors structuring ecosystems.

N WN

These fundamental principles will be the basis, in the Framework process, for the measures
used to characterize the Columbia basin ecosystem and its interrelated parts and to evaluate
ecosystem changes that may result from various strategies and actions. These principles could |ater
form the scientific foundation for an overarching fish and wildlife plan integrated across al elements
of human interaction with the Columbia basin environment and the fish and wildlife in it, including
evaluating and understanding the role of artificial production.®

" The Independent Scientific Group’sReturn to the River, the National Research Council’ sUpstream, and Wy-Kan-
Ush-Mi Wa-Kish Wit, the fish recovery plan of the Warm Springs, Y akama, Umatilla and Nez Perce tribes.

8 For more details on the Multi-Species Framework Process, on the ecological analytical basis for that process, and on
the scientific foundation principles and their scientific basis, seein particular two documents from the Framework
process, available on the Framework web site (www.nwframework.org) and from the Northwest Power Planning
Council: An Ecological Framework for the Multi-Species Planning Process (November 3, 1998), and Development of a



The Council considers the Artificial Production Review to be consistent with the scientific
foundation of the Multi-Species Framework. The Council’s focus in the production review has been
to explore what these general scientific principles mean for artificial production and to recommend
policies for artificial production consistent with the scientific framework.

To understand how the principles from the Framework specifically relate to artificial
production, the Council, as directed by Congress, turned for advice to its Independent Scientific
Advisory Board. The report of the Scientific Review Team is the result, attached to this report as
Appendix 1. The Council developed the policies that follow in this Part, and its understanding of the
“purposes’ of artificial production, consistent with the scientific principles stated in the SRT’s

report.

B. Management Principles and Legal Mandates

Artificial production policies and decisions must be consistent with the array of legal
mandates that relate to fish and wildlife management in the Columbia River Basin. These include,
for example:

Treaty fishing rights and other rights of Indian tribes such as those in the U.S v Oregon litigation
The obligation in the Northwest Power Act to protect, mitigate and enhance the basin’s fish and
wildlife affected by hydropower devel opment

The requirements of the Endangered Species Act

Various mitigation obligations in law and agreement, such as the Mitchell Act, or John Day Dam
mitigation, or the Lower Snake River Compensation Plan

Wild fish policies of the states

Management objectives associated with these mandates — such as for harvest opportunities,
or for in-kind, in-place mitigation, or for protection of specific natural populations — are equally
important. Acting in a manner consistent with all these mandates is not easy — some are regional in
scope and some are local, some objectives overlap, others conflict unless managed carefully. But
they cannot be ignored even when inconvenient.

Onthisbasis, al of the purposes for artificial production described below are considered
legitimate and plausible management choices in the future. The Council understands its task as did
the Scientific Review Team — to describe scientific ecological principles and associated policies
that need to be considered when decisions are made on the use of artificial production. These
principles and policies must be addressed for there to be a reasonable chance of achieving multiple
management objectives that managers will identify out of their legal mandates, such as producing
fish for harvest while protecting naturally spawning populations.

Regional Framework for Fish and Wildlife Restoration in the Columbia River Basin: A Proposed Scientific Foundation
for the Restoration of Fish and Wildlife in the Columbia River Basin (July 7, 1998; Council Document No. 98-16).



C. The Five Purposes of Artificial Production

Artificial production is atool used to address specific biological and management problems.
To be able to evaluate whether to use the tool, and how effectively any particular use of the tool is, it
is important to describe clearly the purpose of using artificial production, including the biological
and management goals that it is intended to solve. The purpose of artificial production also guides
the selection and application of production policies and the choice of performance standards. Thus it
is necessary to describe the purposes first, and how the Council understands the purposes in the
context of the broader ecosystem and management principles noted above, before describing the
production policies.

Table 1 defines five purposes for artificial production, which are described further below.
The purposes are based on scientific information summarized by the Scientific Review Team, the
scientific focus of the Framework process, the experience and insights of the fishery managers,
legidative and legal mandates, and the needs of the Council’s Fish and Wildlife Program.

These purposes are described with respect to the rationale for using artificial production, a
combination of the overarching social and legal motivation to do something about fish and wildlife,
and the biological problemsin the way of achieving the objective and that the use of artificial
production will help surmount. The purposes are further described with respect to the implications
of the decision to use artificial production to address the rationale, including a set of assumptions or
conditions and a duration for the use of the tool.

The assumptions and duration are afunction of the biological problem. For example, a
motivation for using artificial production might be to hasten rebuilding of a depleted fish population.
For this decision to make sense biologically, it has to include the assumption that the natural habitat
islargely intact or is being restored, and that the main biological problem is that natural productivity
cannot rebuild the population fast enough to satisfy the social or legal motivation. In this case, the
duration of the action should be temporary—the natural system should take over once production
numbers increase and artificial production is no longer needed.

This logic implies a certain type of facility and an investment of limited duration, as well as
certain policies and performance criteria. At the time artificial production is planned and initiated,
and at periodic times after development, the managing entity should explicitly identify the proposed
purpose of the facility, and then be able, based on evaluation data, to make the corresponding
determinations of problem, assumptions or conditions, and duration.



Table 1. Purposes of Artificial Production

Rationale Implications
Purpose Biological Motivation Duration Assumption or
Problem Condition
Augmentation Limited natural Increase Permanent, Freshwater habitat
production harvestable but flexible if is operating at
capacity in numbers of fish changes in capacity
freshwater; harvest
capacity of other become Harvest, ocean
habitat areas desirable capacity, mainstem
supports because of habitat does not
increased socia, legdl, limit production,
production or biological therefore, thereis
reasons excess capacity in

other life stages

Artificialy
produced
population can
coexist with and
not jeopardize
fitness of natural
populations
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Table 1. Purposes of Artificial Production (cont.)

Rationale Implications
Purpose Biological Motivation Duration Assumption or
Problem Condition
Mitigation Habitat has been | Replace or Permanent No prospect for

permanently compensate lost for the restoration of
blocked or habitat capacity of | foreseeable habitat that is
altered by human | naturaly produced | future, but being replaced by
activities fisnwith artificialy | changesin artificial
resulting in a produced fish the production, at |east
declinein (anadromous or environment not in other than
survival and/or | resident) for harvest | iy make long-term
capacity, or or some other mitigation
elimination of reason. Th's unnecessary Harvest, ocean
the fish incl ide.sf'. - capacity, mainstem
population ' prgL);gc;;Iion 0 habitat does not

oresse limit producti on,

production of gﬁgg&iﬁ/';

:2; gfeﬁc:rad other life stages

anadromous

fish population Artificialy

2) Introduce or BE)TO?JIIJS\S?)n can

increase

production of coexist with and

another not jeopardize

anadromous fitness of naturd

fish species for populations

the loss of

anadromous

fish or resident

fish species for

the loss of

resident fish;

and,

3) Substitution

of aresident

fish species for

the loss of

anadromous

fishin

irrevocably

blocked areas.

11




Table 1. Purposes of Artificial Production

Rationale Implications
Purpose Biological Motivation Duration Assumption or
Problem Condition
Restoration Low or no natural | Hasten rebuilding | Temporary Habitat is good or
production, but or reintroduction | (recognizes in the process of
potential for of apopulationto | that duration being restored as
increase or harvestable levels | may be long- artificial
reintroduction term, but production
exists because habitat will program is being
habitat capability beoris implemented
is sufficient as it adequate to
exists or due to support fish Harvest, ocean
restoration populations capacity, mainstem
activities without habitat does not
artificial limit production,
propagation.) therefore, there is

excess capacity in
other life stages

Artificially
produced
population can
coexist with and
does not jeopardize
fitness of target
and other natural
populations.
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Table 1. Purposes of Artificial Production (cont.)

Rationale Implications

Purpose Biological Motivation Duration Assumption or
Problem Condition

Preservation/ Extremely Conserve genetic | Temporary Genetic

low resources of fish | (until causes characteristics can
Conservation population populations of natural be maintained via
abundance impacted by population artificia
causes habitat |oss or decline are propagation
potential for | degradation, rectified)
extinctionor | including Habitat problems
losses of preservation of will be corrected in
genetic populations faced the immediate or
diversity with imminent distant future
demise using
Correctable methods such as
habitat captive
deterioration | propagation and
cryopreservation.

Research Critical How to Dependent An explicit
uncertainties from | effectively use on study experimental design
the other artificial design, capable of providing
purposes, plus production to objectives, usable answers to
specific critical addressthe other | and results specific problems.
uncertainties with | motivations
application of
artificial
propagation

Augmentation

An augmentation artificial production program provides fish for a specific reason, such as
harvest, in numbers beyond the capability of the natural system. It operates within an intact natural
system that is functioning at or near its natural capacity in the freshwater juvenile life stage, with
excess capacity available at other life stages. It augments natural productivity to address a social
motivation, such as the desire for harvest greater than the existing natural system can sustain.

Because the Columbia River Basin is heavily altered from its natura state, there are few
examples of augmentation facilities in the basin. Examples can be found, however, in southeast
Alaska, where artificial production programs augment the production from largely intact natural
systems for harvest. Possible examples of augmentation programs in the Columbia River might
include some resident fish hatcheries that are used to provide “put and take” fisheries in otherwise
intact natural lake systems.
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Mitigation

Artificial production programs are frequently used to mitigate for the loss or reduction of
specific fish populations because of destruction or significant degradation of freshwater habitat by
human activities. The artificia production is provided as compensation for the fish capacity lost to
allow development of the habitat for other human uses. The loss of habitat to be mitigated is
essentially permanent. Most artificial production programs in the Columbia River Basin fall into
this category. (Mitigation production programs are sometimes referred to as compensation
programs. Thisis usualy done to avoid the term “mitigation,” which is used in a confusing number
of ways.)

For example, several salmon production programs in Idaho are intended as mitigation for
blockage of the Snake River by Hells Canyon Dam. Similarly, the artificial production programs of
the Lower Snake River Compensation Plan were constructed to compensate for the fish passage loss
and reduction in quality of salmon habitat associated with construction and operation of Ice Harbor,
Lower Monumental, Little Goose and Lower Granite dams. Some artificial production programs
above blocked areas, such as Hells Canyon and Chief Joseph dams, mitigate for salmon losses with
resident fish species. Production of resident native, and in some instances non-native, species that
are adapted to the existing altered environment may be preferable to species that inhabited the basin
before development.

In theory, a mitigation production program compresses the production potential of the lost
habitat, for one or more life-stages of the population to be propagated, into the artificial habitat of
one or more hatcheries. In anadromous and resident fish mitigation programs, the production from
this habitat still must exist within the remainder of the natural ecosystem. For resident fish
substitution programs®, the habitat available must meet the needs of the substituted species of
resident fish. The degree the artificial production program can compensate for lost habitat will
depend in part on the quality of the habitat outside the hatchery in which the fish will spend the
remainder of its lifecycle, and on the overall biological fitness of the propagated species in the
habitat outside the hatchery.

Restoration

Artificial production has been proposed as a means to speed or “jump-start” recovery of
natural populations, especialy in order to achieve a harvestable population size. A restoration
program assumes a population is reduced or eliminated by habitat degradation or other effects (e.g.
overharvest), but that the problem has or is being corrected and the existing biological system is now
or will soon be capable of sustaining natural production. The motivation for the facility is that
society does not wish to wait for natural productivity to rebuild the population. An extreme case of a
restoration production program is where the natural population has been eliminated, and fish are
reintroduced by artificial production when the problem causing the extirpation is removed. A
restoration program is a temporary measure that will be withdrawn once the natural population is
rebuilt or a determination is made that restoration is not possible.

® Policies and measures for resident fish substitution are in Sections 10.1 and 10.2 of the Council’s Fish and Wildlife
Program. Theintent of thispolicy isto replace losses of anadromous fish in areas now permanently blocked to salmon
and steelhead with resident fish species.
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For example, suppose chinook were eliminated from a watershed because irrigation
withdrawals effectively dried up parts of the river in late summer. Action was then taken to reduce
withdrawals and re-open the river to passage. With the native population eliminated, a restoration
facility could be used to rear and release a compatible population that would be encouraged to return
and spawn in the habitat. Over time the artificial production program would be phased out as the
natural population rebuilt.

Pr eservation/Conser vation

In recent years, as numerous salmon and resident fish populations declined alarmingly,
artificial production programs have been proposed to preserve the genetic resources of very small
populations pending future rebuilding. Thisis recognized as an undesirable result of not identifying
and addressing a situation with a population that should have been addressed at an earlier point in its
decline with a less extreme approach for recovery. Populations that require preservation/
conservation face imminent demise or extirpation and, in most cases, are listed under the federa
Endangered Species Act. In these situations, without immediate protection, the population will be
extirpated, and the genetic resource lost. In certain Situations, intervention in emergency situations
may be desirable in the absence of aplan. In these situations, a plan for recovery must be developed
and implemented immediately. Appendix 3 contains interim standards for captive propagation that
should provide guidance for certain types of preservation and conservation activities.

A preservation production program, involving the use of techniques such as captive
propagation and cryopreservation, is an emergency, temporary measure. A reasonable assumption is
that the longer a population is reared in the captive environment, the less it will resemble the original
naturally producing population in regard to genetics and behavior. Hence, the duration of the
preservation/conservation purpose should be minimized. Therefore, it requires an explicit recovery
plan with a compressed timeframe for return of the fish to the wild and an effective plan for dealing
with the underlying habitat or management problem. Without such a plan, a preservation hatchery
could become ssimply a museum to preserve fish with uncertain connections to the natural population
structure, rather than a program of protective custody.

Research®®

What initially seemed like a rather straightforward application of engineering and animal
husbandry has proven to be a thorny problem of melding technology with the natural biological
system. The Scientific Review Team and other scientific observers continue to point to a wide range
of biological uncertainties and problems associated with artificial production. Thisindicates the
need for a concerted research program to investigate specific problems and an aggressive evaluation
program to track progress and identify success and failure.

Because artificial production is an evolving technology, all artificial production programs
have a research and evaluation function. Within an overall plan to evaluate and develop the
technology, individual programs could be used experimentally. But it is not cost-effective or
necessary to undertake research into the difficult and critical uncertainties at every facility. Instead,
some facilities are designed specifically to carefully examine specific questions. The distinguishing
feature of aresearch program is its operation within a strict experimental design. It likely has

10 Among other things, the research purpose addresses SRT guideline number 3 (see Appendix 1).
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facilities to allow replication and testing. Importantly, aresearch facility should have an explicit
mechanism to convey its results to the larger community so its techniques can be refined and
replicated where effective.

Combinations of purposes/shiftsin purpose

A hatchery facility or program may serve more than one purpose. A particular facility may
contain more than one population and operate for a different purpose for the different populations.
For example, the Bonneville hatchery now serves as a mitigation and a preservation facility for
different populations.

A second situation is where afacility serves dual purposes for one population. For example,
the Umatilla hatchery has a restoration function, intended to help re-seed the natural productive
capacity of the Umatilla River, and a mitigation function, as mitigation for permanent habitat
degradation in the Umatilla and mainstem Columbia. If so, the permanent mitigation aspect of the
hatchery might continue, even as the temporary restoration aspect comes to an end, but with an
appropriate shift in operations. In another example, the production program in the Grande Ronde
River is combining aspects of restoration and preservation. It is legitimate for a hatchery to have a
combination of purposes, but the multiple purposes need to be clearly identified and the implications
addressed.

Because motivations and problems change over time, the purposes for artificial production
will also change. The purpose of some existing hatcheries is now quite different from the purpose
for which they were originally constructed. Production programs that were originally intended as
mitigation for loss of habitat due to dam construction or other development, for example, are now
being evaluated for their use as preservation/conservation facilities. As problems and motivations
change during time, it isimportant to refine the purpose because policies and performance criteria
for the facility will change accordingly. In alater section of this report, the Council recommends the
re-evaluation of the purposes of each artificial production facility and program over the next three
years.

D. Policiesto Guide the Use of Artificial Production

The scientific principles, legal mandates, and purposes provide the backdrop for policies on
the use of artificial production. Decisions to use the tool of artificial production, and how to use it,
need to be made in a scientifically sound manner to achieve management objectives by addressing
specific biological problems. The following policies are intended for that purpose — to be applied
to alow for a detailed understanding and evaluation of artificial production in the basin.

These policies need to be considered in the context of the natural conditions of the Columbia
River Basin asit now exists. In most places, this ecosystem is significantly altered from the time
when Europeans began inhabiting the basin more than 150 years ago. This means that fish
popul ations adapted to the original “natural” conditions of the Columbia basin may not be the same
as those that are now or could be naturally produced. This does not mean that habitat will not be
improved to be more productive for native fish populations and species, but only that the original
habitat conditions are not achievable in the foreseeable future. Therefore, when these policies speak
of natural conditions, they are referring to current or foreseeable improvements in the existing,

16



altered ecosystem. Production for harvest is a legitimate management objective of artificial
production. However, to minimize the particular adverse impacts on natural populations associated
with harvest management of artificially produced populations, harvest rates and practices must
reflect or be dictated by the requirements to sustain naturally spawning populations.

1. The manner of use and the value of artificial production must be considered in the
context of the environment in which it will be used.™

Artificial production must be used consistent with an ecologically based scientific foundation
for fish and wildlife recovery. A number of considerations are embedded in this policy, including:

The success of artificial production depends on the quality of the environment in which the
fish are released, reared, migrate and return.

Artificial production provides protection for alimited portion of the life cycle of fish that
exist for the rest of their livesin alarger ecological system, albeit altered, that may include
riverine, reservoir, lake, estuarine and marine systems that are subject to environmental
factors and variation that we can only partially understand.

The success of artificial production must be evaluated with regard to sustained benefits over
the entire life cycle of the produced species in the face of natural environmental conditions,
and not evaluated by the number of juveniles produced.

Domestication selection is the process whereby an artificially propagated population diverges
in survival traits from the natural population. This divergence is not avoidable entirely, but it
can be limited by careful hatchery protocols such as those required by policiesin this report.
For actions that mitigate for losses in severely altered areas, such as irrevocably blocked
areas where salmon once existed, the production of non-native species may be appropriate in
situations where the altered habitat or species assemblages are inconsistent with feasible
attainment of management objectives using endemic species.

2. Artificial production must be implemented within an experimental, adaptive
management design that includes an aggressive program to evaluate benefits and
address scientific uncertainties?

The ability of artificial production to provide sustained management and biological benefits
over the entire life cycle and throughout the ecosystem, and to minimize adverse effects to naturally
spawning populations, remains a topic of debate.

3. Hatcheries must be operated in a manner that recognizes that they exist within
ecological systems whose behavior is constrained by larger-scale basin, regional and
global factors.*

The performance of artificial production programs should mirror the dynamics and behavior
of the larger system. Expectations of constancy in either returns or management are unrealistic.

Y This policy should be implemented in amanner that addresses SRT guidelines 1-2 and 4-13 (see Appendix 1).
12 This policy should be implemented in a manner that addresses SRT guidelines 16-19 (see Appendix 1).
13 This policy should be implemented in amanner that addresses SRT guidelines 1-2 and 4-13 (see Appendix 1).
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Management of artificial production, and the expectations of that management, should be
flexible to reflect the dynamics of the natural environment. Production and harvest
managers should anticipate large variation in artificial production returns similar to that
in natural production.

The management and performance of individual facilities cannot be considered in
isolation but must be coordinated at watershed, subbasin, basin and regiona levels, and
must be integrated with efforts to improve habitat characteristics and natural production
where appropriate.

4. A diversity of life history types and species needs to be maintained in order to sustain a
system of populationsin the face of environmental variation.*

Recent scientific reviews have indicated that effective restoration of fish populations to the
Columbia River may depend far more on protecting and restoring biological diversity and habitat
than ssimply increasing abundance. A central management consideration in all artificial production
should be to minimize adverse effects on biological diversity and, to the extent possible, to use the
artificial production tool to help reverse declinesin biological diversity.

5. Naturally selected populations should provide the model for successful artificially
reared populations, in regard to population structure, mating protocol, behavior,

growth, mor phology, nutrient cycling, and other biological characteristics.™

Natural selection hones the characteristics of fish populations against the template of the
natural environment. These dynamics shape natural populations so that they collectively have the
characteristics necessary to sustain the species in the face of environmental variation. These
naturally selected populations thus provide a model that should at least guide the efforts to sustain
successful artificialy reared populations, even if replicating al natural conditions is not feasible.
The use of locally adapted or compatible broodstocks, and a corresponding reduction in the use of
population transfers and non-endemic populations, is a significant part of this policy.

The implications of this policy may differ somewhat depending on whether the focusisto
improve survival of artificially produced fish, avoid adverse impacts on natural populations, or use
artificial production to try to restore naturally spawning populations. How this policy appliesin any
particular situation should be tested using the following three working hypotheses:

With regard to increasing the survival of the hatchery population itself, the working
hypothesis is that mimicking the incubation, rearing and release conditions of naturally
spawning populations will increase survival rates after release into the natural
environment. Some efforts to mimic natural rearing processes, such as the use of
shading, are generally accepted as appropriate practices. Uncertainty liesin how far
managers should go in mimicking natural rearing conditions in an effort to improve
survival, especialy considering the increasing cost, the difficulty of some measures, and
the possibility of declining benefits. In addition, there are certain situations in which the
survival of artificially produced fish appears to be enhanced by not mimicking natural

1 This policy should be implemented in amanner that addresses SRT guidelines 1-2 and 4-15 (see Appendix 1).
15 This policy should be implemented in amanner that addresses SRT guidelines 1-2 and 4-13 (see Appendix 1).
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release size or migration times. Decisions to deviate from the biological characteristics
of the naturally spawning population should be documented through an explicitly stated
biological rationale and carefully evaluated. In addition, the efficacy of programs that
mimic natural populations should continue to be tested to reduce uncertainty.

With regard to the possibility of adverse impacts of artificial production on naturally
spawning fish, much of the recent literature suggests that using local broodstocks and
mimicking natural rearing conditions will reduce the impacts of artificially produced
populations on naturally spawning populations and the ecosystem. There is a counter-
hypothesis that, at least in some situations, it is best for artificial production managers to
avoid mimicking the release times, places, and conditions of natural populations to avoid
harmful competition, predation and other adverse interactions. Again, any decisions to
deviate from the biological characteristics of the naturally spawning population should be
documented through an explicitly stated biological rationale and carefully evaluated.

The final working hypothesis, which applies to artificial production for the restoration
purpose, is that through the use of locally adapted or compatible broodstocks and natural
rearing and release conditions, artificial production can benefit or assist naturally
spawning populations. Thisisthe least established hypothesis of the three, and the one
most in need of experimental treatment and evaluation.

6. Theentitiesauthorizing or managing a artificial production facility or program should
explicitly identify whether the artificial propagation product isintended for the purpose
of augmentation, mitigation, restoration, preservation, research, or some combination
of those purposesfor each population of fish addressed ™

Existing determinations of the purpose(s) for al artificial production facilities and programs
should be revisited within the next three years, and periodically thereafter. These evaluations should
take place only in the larger context of decisions on fish and wildlife goals and objectives for the
Basin, provinces and subbasins (see the next part of the report for more detail). Also, a decision to
build or continue artificial production for a specified purpose must include an explicit identification
of the underlying biological problem, an explicit determination that the assumptions or conditions
relating to that artificial production purpose do exist, and an explicit expectation of the duration of
the program:

A decision identifying an artificial production program as a*“ permanent” mitigation
program should be accompanied, for example, by an explicit identification of the
permanently lost habitat that it replaces.

A decision identifying arestoration program should include, for example, an explicit
determination that suitable restored habitat exists or will soon exist for re-seeding. It
should also include a statement of the expected duration of the program, by which it is
expected the natural population will be rebuilt and the facility withdrawn (or continued
with a different identified purpose).

Similarly, a decision identifying a preservation/conservation program should include, for
example, an explicit determination that the underlying habitat decline or other problem-

18 This policy should be implemented in a manner that addresses SRT guidelines 3, 9 and 14 (see Appendix 1).

19



threatening extirpation will be addressed and how. This decision should also include a
statement of the expected duration of the program, the time by which the program will be
evaluated to determine if it is a success (meaning the time by which it is expected that
natural processes can once again sustain the population, and the facility withdrawn or
converted to another identified purpose) or afailure (meaning that it istime to end or
reorient the program).

7. Decisions on the use of the artificial production tool need to be made in the context of
deciding on fish and wildlife goals, objectives and strategies at the subbasin and
province levels.

While decisions on the use of artificial production are best made in the subbasin context,
these decisions also need to be consistent with basinwide and regional considerations and objectives.
The monitoring and evaluation framework for artificial production facilities and programs should
also have aregional/basinwide aspect as well as specific subbasin elements.

8. Appropriaterisk management needs to be maintained in using the tool of artificial
propagation.’

As critically important as monitoring and evaluation are, it is most difficult, and in some
cases still impossible, to monitor and evaluate the effects we most care about, such as complex
ecological interactions, ocean effects and interactions, and the relationship between changesin
artificial production practices and ultimate adult returns. The same is true of other aspects of the
complex biological problem of fish and wildlife recovery, so the risk management strategies applied
to artificial production should be generally consistent with