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This is the State of Oregon’s recommendation for revisions the Northwest Power Planning Council should make to its Columbia Basin Fish and Wildlife Program to incorporate a policy and scientific framework.  



 Introduction 

In the 1994 amendments to its Fish and Wildlife Program (Program), the Northwest Power Planning Council (Council) introduced the idea of a “framework” for the program and for the region’s fish and wildlife recovery efforts at large.  The framework would establish a logical structure for the measures in the Program. Based on the framework concept, the Program would also contain explicit goals and objectives and state its scientific basis.

The framework concept was not further developed in the 1994 amendments.  In 1996, at the request of the Council, the Independent Science Group (ISG) reviewed the Program.  In its report to the Council entitled Return to the River the ISG criticized the program for lacking an explicit statement of its underlying scientific foundation and, especially, for being a collection of measures not well tied to a comprehensive framework of goals and objectives.  In its initial annual review of project proposals, the Independent Scientific Review Panel also criticized the Program for its failure to provide an adequate context for evaluating projects.  

As the number of fish and wildlife populations in the Columbia River Basin listed under the Endangered Species Act continues to increase, there is an increasing need to think and plan for the needs of fish and wildlife populations in an integrated, comprehensive way.  Piecemeal solutions to problems of one population may not solve the problems of other populations.  

Over the last two years the Council has worked with federal agencies, Indian tribes, states, industrial and agricultural interests, and environmental interests to develop and expand the framework concept through the Multi-Species Framework Project. 
The Council’s intent is to adopt a Program organized around a policy and scientific framework of goals and objectives.  

The State of Oregon submits the following recommendations for a policy and scientific framework for the Program. The fundamental elements of the policy framework should be: 

1. The vision, which describes what the Program is trying to accomplish.

2. Biological objectives, which describe the ecological conditions needed to achieve the vision.

3. Strategies, procedures and standards, which guide and describe the actions leading to the desired ecological conditions.

 The vision implies biological objectives, which set the strategies.  In turn, strategies address biological objectives and fulfill the vision. 


The framework should also include a scientific framework that serves as a basis for explaining why certain kinds of management actions will result in particular physical habitat or ecosystem conditions of the basin; or why the ecosystem conditions will affect fish and wildlife populations or communities.  

The framework should organize the Program at three geographic levels -- the basin as a whole; smaller geographic divisions of the basin called ecological provinces; and subbasins that are components of each province.  Framework elements, especially biological objectives and implementation standards, at the basin and province levels should guide a subbasin planning process to complete the program framework and provide the vehicle for implementation of actions intended to achieve the objectives and for evaluating the actions taken.


The intent of the Council’s Columbia Basin Fish and Wildlife Program is to protect, mitigate and enhance fish and wildlife affected by the hydrosystem.  In addition, the Program is to ensure that the consumers of electric power bear the cost of actions designed to deal with adverse impacts caused by the development and operation of the hydrosystem.  However, the vision, objectives, strategies and scientific foundation in the framework should apply to all efforts to protect and restore the region’s fish and wildlife, including recovery programs under the Endangered Species Act and water quality programs under the Clean Water Act.  Therefore, the subbasin planning process described as part of this framework should not only serve the needs of the Program, but the needs of federal, state and tribal natural resource management plans for the Columbia Basin. 


Summary of how a revised Fish and Wildlife Program should work

· Policy and scientific framework.  In the year 2000, the Council should adopt a policy and scientific framework for its Program composed of a vision, objectives, strategies and implementation standards and scientific principles for the basin and program as a whole and for subdivisions of the basin called ecological provinces.

· Subbasin assessments and plans.  The Council should call on the region to develop and  implement subbasin assessments and plans that will ultimately be adopted by the Council as part of the Program. Subbasin assessments should identify the biological potential of each subbasin and the opportunities for mitigation and restoration.  Based on these assessments, subbasin plans should be developed consisting of goals, objectives, strategies, and proposed actions.  The subbasin plans should be consistent with the vision, biological objectives, strategies, implementation standards, and scientific principles in the Program framework. Subbasin plans should guide development and implementation of fish and wildlife projects necessary to implement the Program. 

· Annual project reviews.  Under the Northwest Power Act, the Council has the responsibility for conducting an annual review of projects proposed for funding by the Bonneville Power Administration to implement the Council’s Program. While subbasin plans are being developed, the Council should work with the fish and wildlife managers and the Independent Scientific Review Panel to complete annual project reviews in a manner consistent with subbasin planning.  At a minimum, projects should be consistent with the vision, biological objectives, strategies, implementation standards, and scientific principles in the Program framework.

· Monitoring and evaluation.  The Council should emphasize the need and priority for monitoring and evaluating the benefits gained by actions taken under the Program.  The evaluation process should feed information back into the program planning and project review process, with adaptive management mechanisms for revising program objectives or actions depending on successes and failures.

· Existing measures in the Program.  Unless expressly modified by this policy and scientific framework, existing measures in the Program should continue to be in effect. 

Part 1 – The Columbia River Basin

A. Vision for the Columbia River Basin

The vision should be the basis for the Council’s Program.  At each ecological level, it should guide the choice of biological objectives and, in turn, the selection of strategies.  The vision should be a pragmatic statement of intent that drives the rest of the Program.

1.
The vision for the Columbia Basin Fish and Wildlife Program.


The vision of the Program should read:  “A Columbia River ecosystem that protects, mitigates and enhances the abundance, productivity and diversity of biological communities and habitats that have historically contributed to the environmental, social, cultural, and economic well being of the Columbia River Basin. The Program provides ecological conditions that recover species listed under the Endangered Species Act, meet water quality standards under the Clean Water Act, mitigate for known losses, and provide abundant and productive fish and wildlife to support tribal harvest guaranteed by law and treaty.  The Program requires restoration of ecosystem functions and habitats that have been altered or lost.  The ecosystem envisioned by the Program is ecologically resilient and able to maintain its characteristics in the face of environmental variation.”


The vision (which is being used rather than term “goal” to stress need for long-term considerations) should explicitly state the intent to fully mitigate for impacts the federal hydrosystem has had on fish and wildlife because Section 4(h)(5) of the Northwest Power Act states “The Council shall promptly develop and adopt…a program to protect, mitigate, and enhance fish and wildlife, including related spawning grounds and habitat, on the Columbia River and its tributaries…affected by the development, operation, and management of [hydroelectric projects] while assuring the Pacific Northwest an adequate, efficient, economical, and reliable power supply.”

2.
Specific planning assumptions.
As part of this vision, the Council should adopt the following policy judgments and planning assumptions for the Program.

· Successful protection, mitigation, and recovery efforts should involve a broad range of strategies for habitat protection and improvement, hydrosystem operations, artificial production, and harvest management. No single activity may be sufficient to recover and rebuild fish and wildlife species in the Columbia River Basin.

· The Bonneville Power Administration should make available sufficient funds to implement in a timely fashion measures in the Program.

· Efforts to improve the status of fish and wildlife populations in the basin should protect existing populations that are healthy and productive and their habitats.  

· Efforts to improve the status of fish and wildlife populations in the basin should restore existing populations at risk of extinction and their habitats.

· Restoration and mitigation efforts should focus on developing ecosystem conditions and functions that will allow for expanding and maintaining a diversity within and among species in order to sustain a system of robust populations. Increasing the abundance of individual populations may not, by itself, result in long-term recovery.

· Management actions should be taken in an adaptive, experimental manner because ecosystems are inherently variable and highly complex.  This includes using experimental designs and techniques as part of management actions, and integrating research and evaluation with those management actions to measure their effects on the ecosystem.

· Actions to protect, mitigate, and restore fish and wildlife should protect biological diversity by benefiting the range of species, stocks, and life-history types in the basin, and should favor solutions that best fit natural behavior patterns and ecological processes. 

· Actions to protect, mitigate, and restore fish and wildlife should meet the needs of all species and communities.

· Actions to protect, mitigate, and restore fish and wildlife should meet obligations to provide fish and wildlife mitigation where habitat has been permanently lost due to development.

· Artificial production should be consistent with the guidelines provided by the policy and scientific framework, and should be adaptive in design to evaluate benefits, address scientific uncertainties, and improve survival of artificially produced fish, while minimizing the impact on, and if possible benefiting, fish that spawn naturally.

· Actions to protect, mitigate, and restore fish and wildlife should ensure the good health of native species in native habitats. Actions to produce or release non-native species, including resident fish substitution programs, should be designed to avoid adverse impacts on native species.  

· Harvest opportunities should be provided using sound biological management practices that protect and recover natural spawning populations. Harvest provides significant cultural and economic benefits to the region that should be preserved by the Program.

· Actions should be taken to develop and implement water quality standards that fully protect fish and wildlife populations.  Total maximum daily loads (TMDLs) should be developed and plans implemented to improve the quality of degraded waters to support beneficial uses.

· Actions in and above the estuary should be considered relative to their effects on the estuary and the plume. The estuary of the Columbia River, its nearshore discharge plume, and adjacent marine area are part of the Columbia River ecosystem and affect its fish and wildlife.  

· Actions should provide a level of productivity and a range of biological diversity necessary for fish and wildlife to survive and prosper under the range of ocean conditions they face in their lifetime.  Ocean conditions and regional climates play a large role in the survival of fish and wildlife in the Columbia River Basin. 

· Actions should be taken to meet the obligation, established by the Northwest Power Act, to fully mitigate fish and wildlife impacts from hydropower development in the Columbia River Basin. For example, in 1986, the Council estimated that an annual loss of 5-11 million adult salmon and steelhead can be attributed to hydropower development in the Columbia River (Section 4.1B of the 1994 Fish and Wildlife Program).

· Actions should adhere to the key principles of the Northwest Power Act as discussed in Section 1.2A of the 1994 Program including: 1) they compliment the fish and wildlife managers’ programs and be consistent with the legal rights of the tribes; 2) they are based on the best scientific knowledge; 3) they provide suitable river flows “to improve production, migration, and survival of fish to meet sound biological objectives;” and 4) they represent equitable treatment for fish and wildlife with other multi-purposes.

· Mainstem hydrosystem operations and fish passage efforts should be directed at re-establishing “normative conditions” as defined by the Independent Scientific Group including restoration of spring freshets, stabilization of daily fluctuations in flows, identification of critical habitats, and reconnection of restored habitats where remnant core populations exist.

B.  Biological Objectives

Biological objectives should describe characteristics of the ecosystem necessary to achieve the vision.  Biological objectives should be defined based on the information we now have.  They should be quantitatively-based, empirically measurable, and achieved by implementing the strategies described in the next section.  Oregon recommends that the basin-level biological objectives described below be purposefully general and provide the context for more detailed province and subbasin level objectives.




Biological objectives should have two components: 

1. Environmental characteristics which describe physical and biological habitat characteristics and their functions in the ecosystem, and

2. Biological performance which describes the expected response of specific species to the ecological condition.  
Collectively, these two components should describe the type of ecological system that is needed to achieve the vision.  The strategies, in turn, should be the means to achieve the biological objectives, and ultimately, the vision (Figure 1).  Environmental characteristics should include measures of habitat condition and diversity such as flow, water quality, vegetation types, sediment types, land use and ecological function.  Biological performance should describe the responses of fish and wildlife to the environmental characteristics and should be measured for a set of indicator or target species such as chinook salmon, bull trout, beaver and black bear in terms of abundance, productivity and life history diversity.
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Figure 1.  Biological objectives and their relation to the vision and strategies.


In summary, biological objectives should direct the Program to achieve the following: 

1. Protect the habitats and ecological functions that are currently productive for fish and wildlife populations and communities.

2. Restore degraded habitats, functions, and populations and improve the connections among habitats and areas important to the survival and productivity of fish and wildlife. 

3. Rehabilitate ecological processes and functions as necessary to achieve goals for specific fish and wildlife species and populations.  

4. Design protection and restoration efforts to address problems that affect the entire natural and cultural ecosystem, including terrestrial, freshwater, estuarine and marine habitats.

Oregon anticipates that subbasin planning will provide province and subbasin level biological objectives that will be adopted into the Program at a later date.  The following objectives, therefore, should serve as general statements of the management intent of the Program.  



1.  Environmental Characteristics

1. 
Freshwater and terrestrial habitat of sufficient quality, quantity, diversity, and distribution to ensure the survival and productivity of all life history stages of fish and wildlife, including ecological connectivity between aquatic areas, riparian zones, floodplains and uplands.

2. 
Water quality that meets state and federal standards.

3. 
Energy and nutrients at sufficient levels within watersheds to sustain productive biological communities.  Nutrient levels within water quality standards.

4. 
Habitat and ecosystem functions necessary to support biological diversity among and within populations and species and increase ecological resilience to environmental variability.

5. 
Hydrographs within watersheds that approximate historic natural patterns.

6. 
Normative ecosystem functions in the Columbia River estuary and nearshore ocean discharge plume.

2.  Biological performance

1. 
Productive fish and wildlife populations that survive and prosper under the full range of environmental conditions they face in their lifetime.

2. 
Abundant fish and wildlife populations that survive and prosper under the full range of environmental conditions they face in their lifetime, and support the social objectives identified in the vision (including harvest).

3. 
Abundant fish and wildlife populations that survive and prosper under the full range of environmental conditions they face in their lifetime, and serve important ecological functions in the environments they occupy.

4. 
Diverse fish and wildlife populations that exhibit a full range of genetic and life history traits necessary to survive and prosper under the full range of environmental conditions they face in their lifetime.

5. 
Fish and wildlife populations distributed in space and time such that they survive and prosper under the full range of environmental conditions they face in their lifetime, and are able to repopulate local habitats in the event of a catastrophe. 

C.  Strategies


Strategies should describe general approaches to accomplish the objectives and thereby fulfill the vision.  Specific strategies and actions for provinces and subbasins should be developed during subbasin planning.  However, at the basin level, comprehensive standards for implementation are appropriate to guide development of province and subbasin strategies.  Also, at the basin level, strategies for data management, research, monitoring and evaluations are necessary and appropriate. 



1.
Implementation Standards

In developing strategies at all levels of the Program, the following standards should be applied:

(a)  Artificial Production Standards

· The purpose and use of artificial production should be considered in the context of the environment in which it will be used.

· The purpose and use of artificial production should be determined in the context of, and consistent with, goals, objectives and strategies at the province and subbasin levels.

· Artificial production should be implemented within an adaptive management design that evaluates benefits and addresses scientific uncertainties.

· Artificial production should use practices that maintain a diversity of genetic and life history types and species necessary to ensure populations survive and prosper under the full range of environmental conditions they face in their lifetime.

· Artificial production should model traits of successful naturally-selected populations, including population structure, mating protocol, behavior, growth, morphology, and other biological characteristics.

· Artificial production should use practices that reflect appropriate risk management.

· Legal mandates and obligations for fish protection, mitigation, and enhancement must be fully addressed.

(b)
Federal Hydrosystem Fish Passage Standards
· Federal hydrosystem operations and structures should provide fish passage conditions that maximize survival of all species and stocks over the full range of life-history types in the basin. This may require multiple passage solutions at a project.

· Federal hydrosystem operations and structures should provide fish passage that is consistent with the behavior and ecology of all species, stocks and life-history types using the river system and that mimics the natural situations and processes that these populations encountered in their evolutionary history.

· Project passage survival of juveniles should be maximized through strategies aimed at minimizing delay at dams and migration time, minimizing entrainment through turbines, improving survival of turbine-entrained fish, reducing dissolved gas levels under spill operations, and reducing predation-caused mortality. Spill should be maximized at each project, 24 hr/day, within standards set by the water quality agencies. Expedited schedules should be established to design and install bypass improvements including re-location of bypass outfalls, extended screens, surface bypass systems, gas abatement structures, and turbine modifications to improve efficiency. Harvest programs to reduce predator populations by 10-20% should continue and different technologies to increase harvest rates should be explored.

· Project passage survival of adults should be maximized through strategies designed to minimize delay and fallback. Facilities should be continuously operated according to established criteria, turbines should be operated within 1% of peak efficiency, power peaking and zero-flow operations should be eliminated, and expedited schedules should be established to design and install passage improvements to fish ladders including modification of ladder exits, additional ladders, and auxiliary water systems for attraction flows.

· Projects and facilities should be operated such that no more than 50% of juvenile fish are transported to address the considerable uncertainty with survival of transported fish. In addition, transport and other facilities should be modified to allow full-flow bypass and off-line juvenile sampling to maximize survival of bypass collected fish.

(c) Federal Hydrosystem Water Management Standards

· In-river survival of juveniles should be maximized by augmenting flows and reservoir drawdowns. Flow targets for spring and summer migrants should be established for the Columbia and Snake rivers using flow targets in the 1995 Federal Columbia River Power System Biological Opinion as minimum flows. Flow targets for other listed species and non-listed species should be established. Flows requirements for fish should be incorporated in hydro planning as hard constraints and as project rule curves to insure that flow targets are met on a consistent basis. Operations should be  established to provide a high probability of meeting flow targets each year on a weekly basis. Reservoir drawdowns in the Snake River to minimum operating pool should be continued as a strategy to improve in-river passage conditions. 

· In-river passage survival of adults should be maximized by minimizing delay and reducing pre-spawning mortality. Power peaking and zero flow operations should be eliminated and cool water releases from Dworshak Dam should be continued.

(d)  Ocean and Estuary Effects Standards 

· Actions under the Program should contemplate, and where appropriate evaluate how conditions of the Columbia River estuary, nearshore plume, and adjacent marine area affect abundance of fish and wildlife that use those habitats. Abundance, productivity and biological diversity of fish and wildlife that use estuary and marine habitats determine how well populations survive and prosper under varying estuary and marine conditions. The magnitude of changes in abundance will be determined by the conditions populations experience in each of these environments. 

· Actions under the Program should contemplate, and where appropriate evaluate and address effects development and operations of the federal hydrosystem have had and continue to have on the Columbia River estuary and near-shore plume. The estuary, nearshore plume and adjacent marine environment are influenced by, and influence the Columbia River Basin ecosystem.

(e)  Harvest Management Standards

· Harvest management should be consistent with protection and recovery of naturally spawning populations and the ecosystem functions supported by those naturally spawning populations.

· Harvest management should ensure the risk of imprecision and error in predicted run size does not threaten the survival and recovery of naturally spawning populations.

(f)  Future Hydroelectric Development/Protected Areas Standards 

· The Council should retain the standards described in Section 12 of the current Program.

(g) Mitigation Program Standards 

· Wildlife mitigation assessments should use the Habitat Evaluation Procedures with annualization.

· Mitigation programs should protect high quality native or other habitat or species of special concern, whether at the project site or not, including endangered, threatened or sensitive species.

· Mitigation programs should provide riparian or other habitat that can benefit both fish and wildlife.

· Mitigation should be implemented within the subbasin where losses occurred.

· Losses should be mitigated in-place, in-kind. The Habitat Evaluation Procedures Relative Value Index should be used for out-of-kind wildlife mitigation.

· Mitigation programs should complement the activities of the region's state and federal fish and wildlife agencies and Indian tribes. 

· Mitigation programs should address concerns over additions to public land ownership and impacts on local communities, such as reduction or loss of local government tax base, special district tax base or the local economic base.

· Mitigation programs should provide permanent protection of habitat through fee-title acquisition, conservation easement, lease and/or management plans.

· Mitigation programs should provide permanent habitat protection through secure operations and maintenance funding over the life of the project.

(h) Research, Monitoring and Evaluation Standards 

· Monitoring and evaluation efforts should determine the extent to which actions achieve biological objectives and visions at the subbasin, province and basin levels.

· Monitoring and evaluation efforts should assess how productivity, abundance, life history diversity and structural complexity of a representative set of fish and wildlife populations respond to actions under the Program.

· Monitoring and evaluation efforts should assess how key physical and habitat characteristics of a watershed respond to actions under the Program.

· Monitoring and evaluation efforts should be designed to encourage explicit statements of hypotheses and assumptions, rigorous evaluation of evidence for and against each hypothesis and assumption, and comprehensive and transparent testing of hypotheses and assumptions.

(i) Data Management and Analysis Standards

· All information collected on fish and wildlife and their habitats in the Columbia River Basin should be made freely accessible to all parties.

· All information collected on fish and wildlife and their habitats in the Columbia River Basin should adhere to a set of common protocols and standards.

· An analytical scientific framework should be collaboratively developed by federal, state and tribal scientists and with the help of experts from other institutions as needed.  The framework should quantitatively tie the goals and objectives of the Program to its measures.  The analytical framework should also identify information needs to determine whether and how well actions are achieving the biological objectives of the Program. The analytical framework should be developed collaboratively because the broad geographic scope of the Council’s Program and the diversity of analytical approaches used in the region requires a wide range of expertise and scientific perspective that does not reside in any single entity.

· A collaborative analytical process should be established to provide an explicit quantitative link between Program objectives and strategies established at the basin, province, and subbasin level. Analyses should 

a. evaluate the likelihood of meeting objectives under alternative management programs and thus aid in project selection, 

b. provide a basis for designing experimental management programs that address objectives and maximize learning, and

c. inform the design of research, monitoring and evaluation.

Analyses should be completed collaboratively because the broad geographic scope of the Council’s Program and the diversity of analytical approaches used in the region requires a wide range of expertise and scientific perspective that does not reside in any single entity.

Part 2.  Ecological Provinces

A.   Structure

The Columbia River Basin may be an integrated biophysical system, but the basin is too large and complex to understand or manage as a single entity. At the same time, managing individual populations or watersheds independent of each other does not contemplate or account for how they interact, and how actions targeted on one species or in one place may affect actions targeted on other species or elsewhere.  This dilemma requires an ecologically based approach to managing fish and wildlife and their habitats in the Basin.  An ecologically based approach enables management at the population and local level, but subjects population-based and local management programs to review and evaluation on a larger community and geographic scale.


Within the Columbia River Basin ecosystem, areas with distinct ecological character should be delineated and described.  These areas, called ecological provinces (Figure 2), should be distinct subdivisions of the landscape containing ecologically related subbasins.  The provinces should be distinguished primarily on patterns related to hydrology, climate and regional geology. For planning purposes, each subbasin should be wholly included in a single province. Table 1 displays the State of Oregon’s recommendations for the provinces and subbasins of the Columbia River Basin.

Figure 2.  Ecological Provinces of the Columbia River Ecosystem
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Table 1.  Geographic Structure of the Columbia River Ecosystem excluding the Marine Landscape

Landscape
Province
Subbasin

Columbia River Basin
Columbia River Estuary
· Youngs

· Grays

· Elochoman

· Columbia River and all tributaries downstream of the Cowlitz River confluence


Lower Columbia
· Cowlitz

· Kalama

· Lewis

· Willamette

· Washougal

· Sandy 

· Columbia River and all tributaries above the estuary and downstream of, but not including, Bonneville Dam


Columbia Gorge
· Wind

· White Salmon

· Little White Salmon 

· Klickitat

· Hood

· Fifteenmile Creek

· Columbia River and all tributaries between, and including, Bonneville and The Dalles dam


Columbia Plateau
· Deschutes

· John Day

· Yakima

· Umatilla

· Walla Walla

· Crab Creek

· Tucannon

· Columbia River and all tributaries upstream of The Dalles up to and including Wanapum Dam

· The Snake River and all tributaries from Lewiston, Idaho, to the confluence with the Columbia River


Columbia Cascade
· Wenatchee

· Entiat

· Lake Chelan

· Methow

· Okanogan

· Columbia River and all tributaries downstream from, but not including, Chief Joseph Dam to Wanapum Dam


Inter-Mountain
· Powder

· San Poil

· Spokane downstream of Lake Coeur d’Alene

· Columbia River and all tributaries between and including Chief Joseph Dam and the US/Canada border


Mountain Columbia
· Pend Oreille

· Spokane above and including Lake Coeur d’Alene

· Priest

· Kootenai

· Clark Fork

· Flathead

· Blackfoot

· Bitteroot


Blue Mountain
· Grande Ronde

· Asotin

· Imnaha

· Snake River and all tributaries from Lewiston to Hells Canyon Dam


Mountain Snake
· Clearwater

· Salmon


Middle Snake
· Burnt

· Powder

· Weiser

· Boise

· Owyhee

· Bruneau

· Snake River and all tributaries from Hells Canyon Dam to Shoshone Falls


Upper Snake
· Big Wood

· Little Wood

· Little Lost

· Henry’s Fork

· Snake River and all tributaries from Shoshone Falls to headwaters, all closed basins within the Columbia Basin east of Shoshone Falls

B. Biological Objectives and Strategies 

Biological objectives and strategies should be developed for each province as part of the subbasin planning process.  Province-level objectives and strategies should assure that biological objectives and strategies for subbasins within a province complement each other. 

Part 3 -- Subbasins
A.
Purpose and Structure

Biological objectives and strategies for subbasins should be developed as part of a regional subbasin planning process and should be adopted as part of the Program. 

Actions to implement the Program should principally be planned and evaluated at the subbasin level.  As such, subbasin plans should serve as integral elements of the Program.  Subbasin plans should provide the ultimate direction for fish and wildlife and water quality management activities funded by the Bonneville Power Administration (BPA).  Subbasin plans should also include strategies and actions funded by others than BPA.  Under the policy and scientific framework, subbasin plans should be consistent with the visions and objectives at province and basin levels.

Subbasin plans should also provide the context in which the Independent Scientific Review Panel (ISRP) will review fish and wildlife proposals for BPA funding each year.  The ISRP has emphasized the need for subbasin plans as a basis for their determination of whether proposed projects address critical management needs. Inclusion of subbasin plans in the Program would provide the ISRP a basis for evaluating the management value of proposed projects and whether those projects are consistent with the Program.


Each subbasin plan should not only serve the purposes of the Council under the Northwest Power Act, but should also serve the purposes of fish and wildlife, water, and land managers under the Endangered Species Act, the Clean Water Act, and other laws governing natural resource management. As such, each subbasin plan should include the following components:

1. subbasin assessment, which provides a description of historical and existing conditions, an assessment of limiting factors and the biological potential of the subbasin and an identification of  protection and restoration opportunities.  The assessment also should include an inventory of existing and past projects and clearly and comprehensively describe what is being done and what has been accomplished in the subbasin; and

2. strategic plan, which, has a 10 to 15 year time horizon and, among other things, describes the vision and biological objectives for the subbasin, and the strategies taken to achieve the biological objectives. The strategic plan should include a comprehensive monitoring and evaluation plan.


An implementation plan, which has a three-year time horizon and details specific actions and measures to implement the strategies in the subbasin plan, should be developed for each subbasin.  This plan is separate from the subbasin plan and should not be adopted into the Program. Rather, it should be viewed as a “living” document that is updated as projects sunset and new ones begin. 

To assure subbasin plans address the broadest set of needs, the region should develop and use a standard template for subbasin assessments and plans.  Subbasin plans for a province should be developed in concert with each other, and should be evaluated to determine what, if any, impacts each has on the others.

B.
Participants in Subbasin Planning


The Northwest Power Act directs the Council to give special consideration to the recommendations of tribal, state, and federal fish and wildlife managers when considering matters related to fish and wildlife in the Columbia Basin.  The Council should enlist the full participation of Columbia River Basin fish and wildlife managers in the development of subbasin plans. Also, as outlined above, subbasin plans should not only serve the purposes of the Council under the Northwest Power Act, but also the purposes of fish and wildlife, water, and land managers under the Endangered Species Act, the Clean Water Act, and other laws governing natural resource management. As such, the Council should encourage and enable participation in subbasin planning of water and land managers.


The Council should recognize the major on-going efforts of state and local agencies in developing watershed assessments and plans.  As such, subbasin planning teams should include state and local agencies, watershed councils, and others interested in participating in the process. To the fullest extent practicable and consistent with the Northwest Power Act, subbasin plans should build upon assessments and information already prepared by others as part of their on-going planning efforts.

C.
Review of Subbasin Plans


The Council should work with the fish and wildlife managers and others to design an independent peer review of draft subbasin plans to ensure the biological objectives and strategies are clearly stated and easily understood, are based on sound scientific principles, and are consistent with the policy and scientific framework. Draft subbasin plans should then be revised, as appropriate, based on the peer review.


The Council should conduct a public review of subbasin plans after each has been peer reviewed and revised.  If there are irreconcilable differences between the subbasin planners and the peer reviewers, the plan and peer review should be distributed for public review. The Council should adopt subbasin plans into the Program under terms that will allow for updating the plans, as necessary, to reflect new knowledge.

Part 4 -- Mitigation

Oregon offers the following recommendations on the extent of losses of fish and wildlife caused by development and operation of the Columbia River federal hydrosystem and on the responsibilities to mitigate for these losses.



A. Anadromous Fish Losses


In 1986, the Council estimated losses of salmon and steelhead caused by the development and operation of the federal hydrosystem to be five to eleven million (Numerical Estimates of Hydropower-Related Losses, Council Document Number 87-15B).  This estimate was based on run sizes in the 1980’s of about 2.5 million salmon and steelhead.  This estimate also represents the annual reduction in numbers of adult salmon and steelhead returning to the Columbia Basin to spawn and does not reflect the cumulative loss over the life of the federal hydrosystem.  Furthermore, the Council estimated approximately half of the annual losses were due to operations and structure of the hydrosystem and half of the losses were fish that returned to areas now blocked by hydropower projects.  The Program should adopt measures to fully mitigate for these losses.  

Hydrosystem Operations and Structures


The Council acknowledged in its 1994 Program that “Downstream passage is especially dangerous for juvenile [salmon and steelhead] because of effects of dams and slow-moving reservoirs, such as turbine, bypass and spill-related mortalities, predation, mogration delays, and high water temperatures.”  The Council also acknowledged in its 1994 Program that “losses and delays of returning adult salmon and steelhead at each dam [in the hydrosystem] due to upstream migration problems can be significant and have a cumulative effect.”  The Council went on to state “Reducing these passage mortalities could increase significantly the number of adult salmon [and steelhead] available for harvest and escapement.”  The Council should retain and expand measures in the existing program that improve flow and velocity, keep water temperatures within water quality standards, maximize passage efficiency and survival at dams and through reservoirs, and reduce predation.

Blocked Areas 


The construction and operation of Grand Coulee Dam directly led to the complete and immediate extirpation of all anadromous fish populations throughout the Upper Columbia River and its tributaries. Such is the case above the Hells Canyon Complex, in the Willamette and Deschutes river basins, and in other smaller blocked areas of the basin. 


Reintroduction and restoration of naturally self-sustaining anadromous fish species to blocked areas in the Columbia River Basin has not been a goal of the Program.  Instead, the Program has embraced a “Resident Fish Substitution Policy” for areas in which anadromous fish have been extirpated. Under this policy, native resident fish species have been enhanced, exotic fish species have been introduced, and measures to protect and restore habitat important to these species have been implemented to mitigate for losses of anadromous fish. However, given the large anadromous fish losses in the blocked areas, measures to date have not fully mitigated these losses. Therefore, the Council should retain and broaden its Resident Fish Substitution Policy to address anadromous fish losses and mitigation requirements in all blocked areas. Resident fish substitution projects will:



SYMBOL 183 \f "Symbol" \s 12 \h
address unmitigated losses of salmon and steelhead attributable to development or operation of hydropower projects;



SYMBOL 183 \f "Symbol" \s 12 \h
occur in the subbasins where salmon and steelhead losses occurred; and
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be consistent with resident fish policies.

The Council should also adopt measures to assess the feasibility of reestablishing passage into blocked areas, and where feasible, promote development and implementation of reintroduction programs.

B. Resident Fish Losses


A number of native resident fish populations throughout the basin are depressed to an extent that they require immediate attention. To be effective, the Program should focus on funding measures that provide immediate on-the-ground benefits to these depressed populations. Measures should promote comprehensive and cooperative watershed management; ecosystem diversity; productivity and stability as integral components of fish management strategies in the Columbia River Basin; and should conserve the natural genetic diversity of native resident fish species, sub-species and unique stocks.  The Program should call for the completion of assessments of resident fish losses throughout the Columbia Basin and should take immediate actions to protect healthy populations and ensure the survival and recovery of listed fish species.  The Program should adopt measures that fully mitigate for resident fish losses. 

C. Wildlife Losses


The Program presently has measures to achieve and sustain levels of habitat and species to fully mitigate for the direct and indirect wildlife losses that have resulted from the construction, inundation, and operation of the federal and non-federal hydroelectric system in the Columbia River Basin.  Specific wildlife objectives are: 

1) quantify wildlife losses caused by the construction, inundation, and operation of the hydropower projects; 

2) develop and implement habitat acquisition and enhancement projects to mitigate for identified losses;

3) coordinate mitigation activities throughout the basin and with fish mitigation and restoration efforts;

4) maintain existing and created habitat values through long-term operations and maintenance funding;

5) monitor and evaluate habitat and species responses to mitigation actions using standard criteria. 


The Council should retain current measures in the Program to fully mitigate for the direct and indirect wildlife losses that have resulted from the construction, inundation, and operation of the federal and non-federal hydroelectric system in the Columbia River Basin.  The Program should also include the wildlife objectives listed above.  Mitigation of wildlife losses should follow the policies listed below.

Wildlife Policies

· The Program should address and mitigate the direct and indirect impacts of the "hydropower facilities" in the broad sense that Congress intended, including all effects traceable to any of the projects' purposes (i.e., construction and inundation, direct operational, and indirect operational [a.k.a. secondary impacts]).

· The hydropower system should protect, mitigate and enhance wildlife to the extent affected by the federal hydrosystem. This obligation is satisfied only when these effects are fully addressed, that is, when mitigation actually offsets the loss caused by a hydropower facility and when the operator provides funding for operation and maintenance adequate to sustain the mitigation in perpetuity.  

· The Program should specify that any and all wildlife losses are fully mitigated only when Bonneville provides operations and maintenance funding over the life of the project or in perpetuity. Mitigation projects that seek a different arrangement for long-term operations and maintenance funding other than from Bonneville should be approved by the Council.  

· The Council should adopt the construction and inundation losses as identified in Table 1 in Appendix as the unannualized losses of wildlife habitat from the construction and inundation of the federal hydropower system.  These losses should be mitigated as described in these recommendations.

· Wildlife mitigation projects implemented to address construction and inundation losses in fulfillment of the Program should be consistent with the basin-wide habitat implementation priorities described in Table 2 of the Appendix.

· The Program should define direct operational losses as the changes to biological, hydrological, and geomorphic features and resources caused by the operation of the federal hydrosystem including, but not limited to, hydropower, irrigation, slackwater, recreation, navigation, and flood control that result in the loss or alteration of wildlife resources.  Operational losses begin the moment a hydroelectric facility becomes operational and occur until the effects of hydropower operation are no longer measurable. 

· The Council should immediately call for and conduct an assessment of direct operational impacts (unannualized) of wildlife habitat using HEP for the federal hydropower system. This assessment should include an independent audit of the results of the direct operational assessment and then should be adopted into the Program as part of Table 1 of the Appendix.

· Priorities for target species and habitat types should be established for direct operational losses once an assessment of direct operational losses is completed, similar to Table 2 in the Appendix for construction and inundation losses. Wildlife mitigation projects implemented to address direct operational losses in fulfillment of the Program should be consistent with theses basin-wide habitat implementation priorities once established and adopted into the Program.

· The Council should direct Bonneville to mitigate all construction and inundation losses and direct operational losses on a 3:1 basis, e.g. 3 habitat units or acres for every 1 habitat unit or acre lost. This includes mitigation accomplished to date and all mitigation to be implemented in the future. This will incorporate baseline protection credits (i.e., existence value) and annualization of these losses as defined by the HEP methodology.

· The Council should adopt a consistent system for tracking wildlife mitigation implemented to mitigate for construction and inundation and direct operational losses via habitat protection, enhancement, and maintenance. The Program should use the HEP methodology, the unannualized construction and inundation losses in Table 1 in the Appendix, the direct operational losses to be assessed and amended into the Program, and the mitigation ratio of 3:1 established above as the basis of the wildlife mitigation tracking system.

· The Council should immediately call for and conduct an assessment of wildlife mitigation of construction and inundation losses to date, including acres and/or habitat units purchased, leased, under conservation easement, or enhanced, subbasin where mitigation was implemented and related hydroproject, operations and maintenance provided, terms of easement or lease agreements (duration), etc. This assessment should be then be adjusted to reflect the 3:1 mitigation ratio called for above to determine actual wildlife mitigation to date, and the remaining construction and inundation losses to be mitigated. The tracking system described above should use this assessment as the initial accounting of wildlife mitigation implemented to date. 

· The Program should recognize and formalize the following mitigation and construction and inundation loss allocations:

1. All construction and inundation losses for Dworshak Dam are fully mitigated; long-term operation and maintenance funding has been provided.

2. All construction and inundation losses for Libby and Hungry Horse Dams are fully mitigated; long-term operation and maintenance funding has been provided.

3. Construction and inundation and direct operational losses for the four Lower Columbia projects: Bonneville, The Dalles, John Day and McNary Dams should be allocated and mitigated within their respective subbasins in Washington and Oregon using the ratios established in the Washington Interim Wildlife Agreement.

4. Construction and inundation and direct operational losses for the four Lower Snake projects: Ice Harbor, Lower Granite, Little Goose and Lower Monumental Dams, should be allocated and mitigated within subbasins in Idaho, Washington and Oregon in the following manner: 

a. All mitigation accomplished under the Nez Perce Tribe NE Oregon Project;

b. All mitigation accomplished under the ODFW Ladd Marsh and Weneha projects;

c. All mitigation accomplished under the Burns-Paiute Tribe Logan Valley and Denny Jones projects.

d. All remaining Lower Snake construction and inundation and direct operational losses not mitigated by the above projects should be equally divided between the states of Washington, Idaho and Oregon to be mitigated in subbasins of the Snake River within those states. Allocation of these losses to mitigation projects should be determined by the Council and the wildlife managers with wildlife mitigation responsibilities in the Snake River Basin (WDFW, IDFG, ODFW, CTUIR, NPT, BPT, Sho-Pai, Sho-Ban). Highest priority should be given to those entities within each state that have not initiated wildlife mitigation projects, e.g. Shoshone Bannock Tribe and the Shoshone-Paiute Tribe, and for projects proposed in subbasins that feed directly into the Snake River.

· Priority for implementation of wildlife mitigation should be mitigation of the remaining construction and inundation losses as identified in Table 1 of the Appendix, as adjusted by the assessment of wildlife mitigation implemented to date as specified above, and should emphasize addressing areas of the basin with the highest remaining proportion of unmitigated losses.

· Exceptions to in-kind/in-place wildlife mitigation not addressed in the (g) Mitigation Program Standards described in this document should only be implemented upon approval of the Council.

· Habitat enhancement credits should be provided to BPA when habitat management activities funded by BPA lead to a net increase in habitat value when compared to the level identified in the baseline habitat inventory and subsequent habitat inventories.  This determination should be made through the periodic monitoring of the project site using the HEP methodology.  BPA should be credited for habitat enhancement efforts at a ratio of one Habitat Unit credited for every one net Habitat Unit gained (1:1).

· The Program should define secondary losses as the impacts to wildlife and wildlife habitat that occur due to the loss of anadromous and resident fish from the development and operation of the federal and non-federal hydropower system. Subbasin plans should have as an objective and should address the assessment of secondary losses to wildlife. 

· Projects not specifically designed to mitigate for defined wildlife construction and inundation or direct operational losses (e.g., watershed projects, fish habitat projects) should be credited against secondary losses (i.e., indirect operational losses) that are established in subbasin planning.  
Resident and anadromous fish habitat projects can provide measurable benefits to wildlife habitat.  When fish habitat projects are approached from a true watershed or landscape perspective (i.e., consider more than the stream channel), these secondary benefits to wildlife can be even greater.  However, watershed and fish projects are not necessarily targeting the specific terrestrial habitat types (e.g., shrub steppe) and wildlife species (e.g., wintering mule deer) impacted by the construction of the hydrosystem, and may not provide sufficient degree of protection over time (permanence).  Therefore, wildlife losses cannot be fully addressed through watershed and fish projects alone.  The Program should not credit the wildlife benefits resulting from watershed and fish projects against the construction and inundation and direct operational losses ledger established or amended into Table 1 in the Appendix.

· Habitat Units gained through the construction, inundation or operation of the Basin's hydroelectric facilities have and should be recognized.  The creation of new habitats does not replace the functions provided by the habitat types directly impacted by hydropower development.  These gains should be credited against the secondary (indirect operational) losses component of the Program as established in subbasin planning.

· A monitoring and evaluation plan that measures changes in habitat conditions and species response to management actions through time should be developed and implemented.

· The Council should adopt the “Guidelines for Enhancement, Operation, and Maintenance Activities for Wildlife Mitigation Projects” prepared by the wildlife managers in June 1998.  Wildlife enhancement, operations, and maintenance activities should be consistent with and should follow these guidelines. 

· The Council should retain Section 11.5A, “Mitigation Considerations in Dam Licensing Decisions” of the current Program to ensure that licensing FERC-regulated hydroprojects are consistent and complementary with wildlife mitigation for federal hydroprojects and contribute fully and proportionately to regional wildlife mitigation goals.

· The Council should adopt a revised Draft Wildlife Plan, as called for in the Council’s current Program.  The Plan should act as a 5-year work plan for the regional wildlife managers.  The Plan should be revisited every provincial rolling review cycle and should reflect the current basin-wide vision, biological objectives and strategies, as well as outline more specific short-term objectives and strategies for achieving specific wildlife mitigation goals. 

· All Bonneville funds dedicated to wildlife mitigation, i.e. habitat acquisition, protection, enhancement and maintenance, should be established in a trust or escrow account(s) to be managed by Bonneville, the Basin’s wildlife managers and the Council; operations and maintenance funds should be in similar but separate account(s). These accounts can be established as individual trusts or settlement agreements and should be consistent with the Program vision, objectives and strategies. Accounts of this type ensures adequate surety, flexibility, efficiency and savings in accomplishing wildlife mitigation via land acquisitions, leases or easements, enhancements and operations and maintenance. 

Specifically, a trust fund should be established within one year following adoption of the Council’s new Program, for the protection, mitigation, enhancement and operations, maintenance, monitoring and evaluation of all wildlife mitigation projects in Oregon to ensure that wildlife mitigation in the state of Oregon proceeds expeditiously. Annual payments and interest from a trust fund must be sufficient to support

a. annual operations and maintenance

b. monitoring and evaluation of on-going projects 

c. a reasonable rate of implementation of new protection and enhancement projects.  

The trust fund should be established over time and fully vested by 2008 to a level sufficient to support all BPA obligations for wildlife mitigation construction, inundation and direct operational impacts in the State of Oregon in-perpetuity. 

Part 5 -- Fish and Wildlife Project Selection Process

Oregon offers the following recommendations on procedures, criteria and priorities to govern the process for reviewing projects in the rolling project review process.  These recommendations contain guidance to the Bonneville Power Administration on implementation, budget and contract management of projects funded under the Council’s Program.



The Council develops but does not implement the Fish and Wildlife Program.  With few exceptions, the Bonneville Power Administration (BPA) does not implement the Program either. Instead, the Northwest Power Act directs BPA to use its “fund” -- its power revenues -- and other authorities to protect, mitigate and enhance fish and wildlife “in a manner consistent with” the Council’s Program.  Under this provision, BPA funds fish and wildlife projects and activities proposed by others -- primarily but not exclusively the state and federal fish and wildlife agencies and tribes and the federal project operating agencies -- to implement the Program.  A 1996 amendment to the Northwest Power Act specifies procedures for an annual review by the Independent Scientific Review Panel (ISRP) and the Council of projects proposed for funding, culminating in funding recommendations to BPA.  Below, Oregon offers its recommendations on how the project review process should work under the Program.

The annual project review required by the Northwest Power Act should be scheduled and organized at the province level.  The Program should describe a sequence in which three or four of the eleven provinces are reviewed each year, beginning with Fiscal Year 2001.  This approach would ensure projects in each province are reviewed once every three years.  Projects whose geographic scope includes more than one province, such as regional data management or research projects, should also be reviewed once every three years.  Consistent with this review schedule, the Council’s funding recommendation for projects whose life span is greater than one year should also be for a period greater than one year, but not greater than three years. 

While the annual project review should be scheduled and organized at the province scale, the ISRP should review all projects proposed for the same subbasin together.  As such, the ISRP should use subbasin plans to determine whether a proposed project addresses a critical management need and is consistent with the Program. As part of its review, the ISRP should also meet with project sponsors and fish and wildlife managers to discuss projects and should visit project sites. 

Until subbasin plans are completed, the ISRP, Council, fish and wildlife managers, and project sponsors should work together to determine whether projects proposed for a particular subbasin implement the vision, biological objectives, and strategies established in the Program and address critical management needs in the subbasin.  They should use existing management plans and the best available subbasin information available.  This information should be organized in a “subbasin summary” format that substantially follows the general subbasin plan construct and participation standards identified in Part 3.  Each subbasin summary should contain an “assessment information” component that collects and organizes existing information, a component identifying and discussing past fish and wildlife related activities and accomplishments in the subbasin, and a summary of existing fish and wildlife management plans and their objectives.  These subbasin summaries should provide a sufficient basis for funding near term needs. 

In summary, the general review process for a province should be as follows:

· the Council provides notice to the public that the fish and wildlife managers and ISRP will conduct a project review for a particular province;

· the Council solicits proposals for projects in subbasins included in the provincial review;

· when completed, the Council provides subbasin plans to the public, fish and wildlife managers, and ISRP for use in proposal preparation and the project review;

· proponents submit project proposals for consideration by the Council and review by the fish and wildlife managers and ISRP;

· the fish and wildlife managers and ISRP visit subbasins, receive presentations from project proponents, and discuss the proposals with project proponents;

· the fish and wildlife managers evaluate the management priority and technical merit of project proposals and submits their recommendations to the Council for projects to be funded by BPA;

· the ISRP evaluates the technical merit of project proposals and submits its evaluation to the Council;

· Council conducts a public review of the fish and wildlife managers’ recommendations and the ISRP’s technical evaluation;

· the Council develops its draft recommendations for projects to be funded by BPA;

· the Council conducts a public review of its recommendations; and

· the Council submits its final recommendations to BPA. 

To facilitate multi-year funding and contracting, the Council should require projects identify specific objectives, tasks, deliverables, and costs.  BPA and the Council should establish protocols to manage projects within their approved scope and funding authorizations or review projects, in a timely manner, when circumstances dictate a significant change in scope or funding needs.  The Council and/or BPA should audit projects, as necessary to ensure that they are being managed within approved scope and funding authorizations.

Part 6 -- Scientific Foundation


The scientific foundation for the Fish and Wildlife Program should provide an explicit scientific basis for developing biological objectives, and for linking strategies, objectives and visions at the subbasin, province and basin levels.  In this part, Oregon makes recommendations on the scientific principles underlying a scientific foundation.



Basic Scientific Principles


The scientific principles should describe the scientific basis of the Council’s Fish and Wildlife Program.  The principles should read as follows:

Principle 1: Ecosystem structure and conditions affect biological abundance, productivity and diversity.


Goals for fish and wildlife species are achieved by protecting and restoring ecosystem structure and conditions to meet the biological needs of fish and wildlife.  Efforts must protect and restore suitable conditions for habitat used throughout the life cycle. Human activities must enable the biological system to operate in ways that ensure the survival and prosperity of fish and wildlife over the full range of environmental conditions they face in their life.

Principle 2. Ecosystems are dynamic, evolutionary and resilient.


Natural ecosystems are dynamic and constantly changing.  The Program should anticipate and accommodate change, and must recognize that habitat is developed and maintained through the occurrence of natural disturbances.  Actions should protect and restore processes that create and maintain habitats necessary for abundant, productive and diverse fish and wildlife.

Principle 3.  Ecosystem structure and conditions are affected by processes that operate on a variety of landscape scales.


The structure and conditions of an ecosystem are affected by small and large scale processes.  Program elements developed at one scale need to be consistent with elements developed at larger and smaller scales.  Therefore, achieving the objectives at the basin and province levels will depend largely on the success of actions at the subbasin and watershed levels.

Principle 4.  Ecological structure and performance can be evaluated with respect to specific biological communities.


Ecosystems and their conditions can be evaluated in relation to a community or assemblage of interacting species.  Plants and animals interact closely with each other and with the habitats they occupy and use to form a system.  Their ability to survive, reproduce and evolve depends not only on the hydrology, geology and climate, but also on interactions with other individuals and species through competition, predation and natural selection.  The health and robustness of plant and animal populations can be used as a gauge of the health of the ecosystems in which they are a part.

Principle 5.  Biological diversity accommodates environmental variation.


Variation in biological characteristics helps species cope with environmental variation.  A more diverse species or interrelated collection of species has a greater range of possible solutions to the challenges posed by variation in the environment.  Biological variation is reflected in life history traits, behavior and physical features of each species.  We should manage our activities to allow natural expression of biological diversity.

Principle 6.  Natural processes are critical to creating and maintaining ecosystem conditions.

Natural ecosystems are created, altered and maintained primarily by natural processes. Habitats develop in response to the local hydrology, geology and climate.  Species and communities develop to match the resulting habitat template. To achieve goals, management programs must allow normal ecological processes to operate and develop an appropriate environment.

Principle 7.  Ecological management is adaptive and experimental.

The effects of factors that limit the survival and productivity of fish and wildlife vary over time with changes in ecosystem structure and conditions. Ecosystem structure and conditions, and the responses of fish and wildlife to changes in their environment must be continually monitored and evaluated.  Correspondingly, management programs should be designed to promote learning and to be flexible so they can be changed in response to new knowledge about successes and failures.

Principle 8. Ecosystem function and biological performance are affected by human activities.


Human activities have, and will continue to affect the function and biological performance of the Columbia River Basin ecosystem.  These activities must be managed in ways that protect and restore ecosystem structures and conditions necessary for the survival and recovery of fish and wildlife in the basin.

 Appendix

WILDLIFE LOSSES AND PRIORITIES

Table 1. Estimated wildlife losses attributable to the construction and inundation of the federal hydropower projects. Losses are shown in Habitat Units for specific indicator species, as calculated by the Habitat Evaluation Procedure (HEP).  Losses are preceded by a “-”, gains by a “+”.

Location and Species
Total Habitat Units

Albeni Falls

SYMBOL 183 \f "Symbol" \s 12 \h
Mallard Duck
-5,985

SYMBOL 183 \f "Symbol" \s 12 \h
Canada Goose
-4,699

SYMBOL 183 \f "Symbol" \s 12 \h
Redhead Duck
-3,379

SYMBOL 183 \f "Symbol" \s 12 \h
Breeding Bald Eagle
-4,508

SYMBOL 183 \f "Symbol" \s 12 \h
Wintering Bald Eagle
-4,365

SYMBOL 183 \f "Symbol" \s 12 \h
Black-Capped Chickadee
-2,286

SYMBOL 183 \f "Symbol" \s 12 \h
White-tailed Deer
-1,680

SYMBOL 183 \f "Symbol" \s 12 \h
Muskrat
-1,756

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow Warbler
+171




Lower Snake Projects

SYMBOL 183 \f "Symbol" \s 12 \h
Downy Woodpecker
-364.9

SYMBOL 183 \f "Symbol" \s 12 \h
Song Sparrow
-287.6

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow Warbler
-927.0

SYMBOL 183 \f "Symbol" \s 12 \h
California Quail
-20,508.0

SYMBOL 183 \f "Symbol" \s 12 \h
Ring-necked Pheasant
-2,646.8

SYMBOL 183 \f "Symbol" \s 12 \h
Canada Goose
-2,039.8




Anderson Ranch

SYMBOL 183 \f "Symbol" \s 12 \h
Mallard
-1,048

SYMBOL 183 \f "Symbol" \s 12 \h
Mink
-1,732

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow Warbler
-361

SYMBOL 183 \f "Symbol" \s 12 \h
Black Capped Chickadee
-890

SYMBOL 183 \f "Symbol" \s 12 \h
Ruffed Grouse
-919

SYMBOL 183 \f "Symbol" \s 12 \h
Blue Grouse
-1,980

SYMBOL 183 \f "Symbol" \s 12 \h
Mule Deer
-2,689

SYMBOL 183 \f "Symbol" \s 12 \h
Peregrine Falcon
-1,222 acres*

* Acres of riparian habitat lost. Does not require purchase of any lands.




Black Canyon

SYMBOL 183 \f "Symbol" \s 12 \h
Mallard
-270

SYMBOL 183 \f "Symbol" \s 12 \h
Mink
-652

SYMBOL 183 \f "Symbol" \s 12 \h
Canada Goose
-214

SYMBOL 183 \f "Symbol" \s 12 \h
Ring-necked Pheasant
-260

SYMBOL 183 \f "Symbol" \s 12 \h
Sharp-tailed Grouse
-532

SYMBOL 183 \f "Symbol" \s 12 \h
Mule Deer
-242

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow Warbler
+8

SYMBOL 183 \f "Symbol" \s 12 \h
Black-capped Chickadee
+68




Deadwood

SYMBOL 183 \f "Symbol" \s 12 \h
Mule Deer
-2,080

SYMBOL 183 \f "Symbol" \s 12 \h
Mink
-987

SYMBOL 183 \f "Symbol" \s 12 \h
Spruce Grouse
-1,411

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow Warbler
-309

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow-rumped Warbler
-2,626




Palisades

SYMBOL 183 \f "Symbol" \s 12 \h
Bald Eagle
-5,941 breeding


-18,565 wintering

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow Warbler/
-718 scrub-shrub

SYMBOL 183 \f "Symbol" \s 12 \h
Black Capped Chickadee
-1,358 forested

SYMBOL 183 \f "Symbol" \s 12 \h
Elk/Mule Deer
-2,454

SYMBOL 183 \f "Symbol" \s 12 \h
Waterfowl and Aquatic Furbearers
-5,703

SYMBOL 183 \f "Symbol" \s 12 \h
Ruffed Grouse
-2,331

SYMBOL 183 \f "Symbol" \s 12 \h
Peregrine Falcon*
-1,677 acres of forested wetland


-832 acres of scrub-shrub wetland


+68 acres of emergent wetland

* Acres of riparian habitat lost. Does not require purchase of any lands.




Willamette Basin Projects
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Black-tailed Deer
-17,254

SYMBOL 183 \f "Symbol" \s 12 \h
Roosevelt Elk
-15,295

SYMBOL 183 \f "Symbol" \s 12 \h
Black Bear
-4,814

SYMBOL 183 \f "Symbol" \s 12 \h
Cougar
-3,853

SYMBOL 183 \f "Symbol" \s 12 \h
Beaver
-4,477

SYMBOL 183 \f "Symbol" \s 12 \h
River Otter
-2,408

SYMBOL 183 \f "Symbol" \s 12 \h
Mink
-2,418

SYMBOL 183 \f "Symbol" \s 12 \h
Red Fox
-2,590

SYMBOL 183 \f "Symbol" \s 12 \h
Ruffed Grouse
-11,145

SYMBOL 183 \f "Symbol" \s 12 \h
California Quail
-2,986

SYMBOL 183 \f "Symbol" \s 12 \h
Ring-necked Pheasant
-1,986

SYMBOL 183 \f "Symbol" \s 12 \h
Band-tailed Pigeon
-3,487

SYMBOL 183 \f "Symbol" \s 12 \h
Western Gray Squirrel
-1,354

SYMBOL 183 \f "Symbol" \s 12 \h
Harlequin Duck
-551

SYMBOL 183 \f "Symbol" \s 12 \h
Wood Duck
-1,947

SYMBOL 183 \f "Symbol" \s 12 \h
Spotted Owl
-5,711

SYMBOL 183 \f "Symbol" \s 12 \h
Pileated Woodpecker
-8,690

SYMBOL 183 \f "Symbol" \s 12 \h
American Dipper
-954

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow Warbler
-2,355

SYMBOL 183 \f "Symbol" \s 12 \h
Common Merganser
+1,042

SYMBOL 183 \f "Symbol" \s 12 \h
Greater Scaup
+820

SYMBOL 183 \f "Symbol" \s 12 \h
Waterfowl
+423

SYMBOL 183 \f "Symbol" \s 12 \h
Bald Eagle
+5,693

SYMBOL 183 \f "Symbol" \s 12 \h
Osprey
+6,159

Grand Coulee


SYMBOL 183 \f "Symbol" \s 12 \h
Sage Grouse
-2,746

SYMBOL 183 \f "Symbol" \s 12 \h
Sharp-tailed Grouse
-32,723

SYMBOL 183 \f "Symbol" \s 12 \h
Ruffed Grouse
-16,502

SYMBOL 183 \f "Symbol" \s 12 \h
Mourning Dove
-9,316

SYMBOL 183 \f "Symbol" \s 12 \h
Mule Deer
-27,133

SYMBOL 183 \f "Symbol" \s 12 \h
White-tailed Deer
-21,362

SYMBOL 183 \f "Symbol" \s 12 \h
Riparian Forest
-1,632

SYMBOL 183 \f "Symbol" \s 12 \h
Riparian Shrub
-27

SYMBOL 183 \f "Symbol" \s 12 \h
Canada Goose Nest Sites
-74




McNary 


SYMBOL 183 \f "Symbol" \s 12 \h
Mallard (wintering)
+13,744

SYMBOL 183 \f "Symbol" \s 12 \h
Mallard (nesting)
-6,959

SYMBOL 183 \f "Symbol" \s 12 \h
Western Meadowlark
-3,469

SYMBOL 183 \f "Symbol" \s 12 \h
Canada Goose
-3,484

SYMBOL 183 \f "Symbol" \s 12 \h
Spotted Sandpiper
-1,363

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow Warbler
-329

SYMBOL 183 \f "Symbol" \s 12 \h
Downy Woodpecker
-377

SYMBOL 183 \f "Symbol" \s 12 \h
Mink
-1,250

SYMBOL 183 \f "Symbol" \s 12 \h
California Quail
-6,314




John Day


SYMBOL 183 \f "Symbol" \s 12 \h
Lesser Scaup
+14,398

SYMBOL 183 \f "Symbol" \s 12 \h
Great Blue Heron
-3,186

SYMBOL 183 \f "Symbol" \s 12 \h
Canada Goose
-8,010

SYMBOL 183 \f "Symbol" \s 12 \h
Spotted Sandpiper
-3,186

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow Warbler
-1,085

SYMBOL 183 \f "Symbol" \s 12 \h
Black-capped Chickadee
-869

SYMBOL 183 \f "Symbol" \s 12 \h
Western Meadowlark
-5,059

SYMBOL 183 \f "Symbol" \s 12 \h
California Quail
-6,324

SYMBOL 183 \f "Symbol" \s 12 \h
Mallard
-7,399

SYMBOL 183 \f "Symbol" \s 12 \h
Mink
-1,437




The Dalles

SYMBOL 183 \f "Symbol" \s 12 \h
Lesser Scaup
+2,068

SYMBOL 183 \f "Symbol" \s 12 \h
Great Blue Heron
-427

SYMBOL 183 \f "Symbol" \s 12 \h
Canada Goose
-439

SYMBOL 183 \f "Symbol" \s 12 \h
Spotted Sandpiper
-534

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow Warbler
-170

SYMBOL 183 \f "Symbol" \s 12 \h
Black-capped Chickadee
-183

SYMBOL 183 \f "Symbol" \s 12 \h
Western Meadowlark
-247

SYMBOL 183 \f "Symbol" \s 12 \h
Mink
-330




Bonneville
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Lesser Scaup
+2,671

SYMBOL 183 \f "Symbol" \s 12 \h
Great Blue Heron
-4,300

SYMBOL 183 \f "Symbol" \s 12 \h
Canada Goose
-2,443

SYMBOL 183 \f "Symbol" \s 12 \h
Spotted Sandpiper
-2,767

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow Warbler
-163

SYMBOL 183 \f "Symbol" \s 12 \h
Black-capped Chickadee
-1,022

SYMBOL 183 \f "Symbol" \s 12 \h
Mink
-1,622




Dworshak
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Canada Goose-(breeding)
-16

SYMBOL 183 \f "Symbol" \s 12 \h
Black-capped Chickadee
-91

SYMBOL 183 \f "Symbol" \s 12 \h
River Otter
-4,312

SYMBOL 183 \f "Symbol" \s 12 \h
Pileated Woodpecker
-3,524

SYMBOL 183 \f "Symbol" \s 12 \h
Elk
-11,603

SYMBOL 183 \f "Symbol" \s 12 \h
White-tailed Deer
-8,906

SYMBOL 183 \f "Symbol" \s 12 \h
Canada Goose (wintering)
+323

SYMBOL 183 \f "Symbol" \s 12 \h
Bald Eagle
+2,678

SYMBOL 183 \f "Symbol" \s 12 \h
Osprey
+1,674

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow Warbler
+119




Minidoka

SYMBOL 183 \f "Symbol" \s 12 \h
Mallard
+174

SYMBOL 183 \f "Symbol" \s 12 \h
Redhead
+4,475

SYMBOL 183 \f "Symbol" \s 12 \h
Western Grebe
+273

SYMBOL 183 \f "Symbol" \s 12 \h
Marsh Wren
+207

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow Warbler
-342

SYMBOL 183 \f "Symbol" \s 12 \h
River Otter
-2,993

SYMBOL 183 \f "Symbol" \s 12 \h
Mule Deer
-3,413

SYMBOL 183 \f "Symbol" \s 12 \h
Sage Grouse
-3,755




Chief Joseph

SYMBOL 183 \f "Symbol" \s 12 \h
Lesser Scaup
+1,440

SYMBOL 183 \f "Symbol" \s 12 \h
Sharp-tailed Grouse
-2,290

SYMBOL 183 \f "Symbol" \s 12 \h
Mule Deer
-1,992

SYMBOL 183 \f "Symbol" \s 12 \h
Spotted Sandpiper
-1,255

SYMBOL 183 \f "Symbol" \s 12 \h
Sage Grouse
-1,179

SYMBOL 183 \f "Symbol" \s 12 \h
Mink
-920

SYMBOL 183 \f "Symbol" \s 12 \h
Bobcat
-401

SYMBOL 183 \f "Symbol" \s 12 \h
Lewis’ Woodpecker
-286

SYMBOL 183 \f "Symbol" \s 12 \h
Ring-necked Pheasant
-239

SYMBOL 183 \f "Symbol" \s 12 \h
Canada Goose
-213

SYMBOL 183 \f "Symbol" \s 12 \h
Yellow Warbler
-58

Table 2.  Lower Columbia Subbasin Wildlife Mitigation Priority habitat types for mitigating the losses identified in Table 1.

Habitat Types and Target Species
Priority

Riparian/Riverine
High

SYMBOL 183 \f "Symbol" \s 12 \h
Great Blue Heron





Old Growth Forest
High

SYMBOL 183 \f "Symbol" \s 12 \h
Northern Spotted Owl





Wetlands
High

SYMBOL 183 \f "Symbol" \s 12 \h
Great Blue Heron


SYMBOL 183 \f "Symbol" \s 12 \h
Band-tailed Pigeon


SYMBOL 183 \f "Symbol" \s 12 \h
Western Pond Turtle





Coniferous Forest
Medium

SYMBOL 183 \f "Symbol" \s 12 \h
Ruffed Grouse


SYMBOL 183 \f "Symbol" \s 12 \h
Elk


SYMBOL 183 \f "Symbol" \s 12 \h
American Black Bear/Cougar





Riparian/River
High

SYMBOL 183 \f "Symbol" \s 12 \h
Bald Eagle (breeding)


SYMBOL 183 \f "Symbol" \s 12 \h
Black-capped Chickadee


SYMBOL 183 \f "Symbol" \s 12 \h
Peregrine Falcon





Shrub-Steppe
High

SYMBOL 183 \f "Symbol" \s 12 \h
Sharp-tailed Grouse


SYMBOL 183 \f "Symbol" \s 12 \h
Pygmy Rabbit


SYMBOL 183 \f "Symbol" \s 12 \h
Sage Grouse


SYMBOL 183 \f "Symbol" \s 12 \h
Mule Deer





Wetlands
High

SYMBOL 183 \f "Symbol" \s 12 \h
Mallard


SYMBOL 183 \f "Symbol" \s 12 \h
Redhead





Islands
Medium

SYMBOL 183 \f "Symbol" \s 12 \h
White Pelicans





Agricultural Lands
Low

SYMBOL 183 \f "Symbol" \s 12 \h
Swainson’s Hawk


SYMBOL 183 \f "Symbol" \s 12 \h
Ring-necked Pheasant





Riparian/Riverine
High

SYMBOL 183 \f "Symbol" \s 12 \h
Bald Eagle (breeding)


SYMBOL 183 \f "Symbol" \s 12 \h
Bald Eagle (wintering)


SYMBOL 183 \f "Symbol" \s 12 \h
River Otter


SYMBOL 183 \f "Symbol" \s 12 \h
Black-capped Chickadee


SYMBOL 183 \f "Symbol" \s 12 \h
Peregrine Falcon


SYMBOL 183 \f "Symbol" \s 12 \h
Ruffed Grouse





Wetlands
High

SYMBOL 183 \f "Symbol" \s 12 \h
Mallard





Native Grasslands and Shrubs
Medium

SYMBOL 183 \f "Symbol" \s 12 \h
Mule Deer/Elk


SYMBOL 183 \f "Symbol" \s 12 \h
White-tailed Deer


SYMBOL 183 \f "Symbol" \s 12 \h
Sharp-tailed Grouse





Coniferous Forest
Medium

SYMBOL 183 \f "Symbol" \s 12 \h
Elk





Old Growth Forest
Medium

SYMBOL 183 \f "Symbol" \s 12 \h
Pileated Woodpecker





Lowland Forest
Low

SYMBOL 183 \f "Symbol" \s 12 \h
White-tailed deer
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