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Executive Summary 

This Monitoring, Evaluation, Research and Reporting Plan (MERR Plan) will ensure the Council’s Fish and Wildlife Program goals, objectives, and actions are monitored, evaluated, and reported in a manner that meets Council needs. To achieve this, the MERR Plan consists of a Strategic Plan, Implementation Framework, and three Implementation Strategies for anadromous fish, resident fish, wildlife and their habitat.

The Strategic Plan focuses on the policy level of the Council’s research, monitoring, evaluation (RME) and reporting needs, and consists of the mission, expectations, and general guidance for RME and reporting implemented under the Fish and Wildlife Program. 

The Implementation Framework guides prioritization and implementation of RME and reporting for anadromous fish, resident fish, wildlife, and their habitat. The Implementation Framework depicts how components of RME and reporting fit together and can be used by the Council for adaptive management. Further, it provides guidance on the general content for the Implementation Strategies. 

The three Implementation Strategies, attached as separate appendices, serve to further guide and prioritize RME actions implemented for anadromous fish, resident fish, wildlife and their habitat. The specifics for each of the three Implementation Strategies will be developed with regional partners, and will consider incorporating regional products.

Upon adoption by the Council the MERR Plan will provide expectations for, and guidance on, how RME and reporting are conducted under the Columbia River Basin Fish and Wildlife Program. This guidance will assist the Council and other partners in the Basin in: 

· Prioritizing implementation of the Program’s research, monitoring, and evaluation actions and projects;

· Reducing duplication of RME efforts by facilitating communication and coordination among project proponents and funding agencies within the Basin;

· Implementing adaptive management to improve the Program’s success; 

· Enhancing reporting on Program progress for accountability purposes; and 

· Providing guidance for the Independent Science Review Panel’s review of projects and of the Program. 

The MERR Plan is intended to adapt over time in concert with the evolving Program.
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Background

In 1980, the Pacific Northwest Electric Power Planning and Conservation Act (Act) charged the Northwest Power and Conservation Council (Council) with developing a program to protect, mitigate, and enhance fish and wildlife, including related spawning grounds and habitat, affected by development, operation, and management of hydroelectric projects on the Columbia River and its tributaries (Basin). 

Today, the Council’s Columbia River Basin Fish and Wildlife Program (Program) is one of the largest regional efforts to recover, rebuild, and mitigate impacts of hydropower dams on fish and wildlife. As a planning, policy-making, and reviewing body, the Council is responsible for developing and monitoring the Program. Bonneville Power Administration’s (Bonneville) hydropower rate-payers fund implementation of the Program, and federal, state, and tribal fish and wildlife managers and others implement the Program.
 

The Council has a responsibility to the region to assure that this publicly funded Program is implemented in a cost-effective and efficient manner. Further, as stated in the Act, the Council is also responsible to assure that the Program’s implementation results in the desired protection, mitigation, and enhancement of the Basin’s fish, wildlife, and habitat characteristics. Hence, the Program recommends implementation of research, monitoring, and evaluation (RME) actions that can assess progress and enhance the effectiveness the Program in meeting its charge in a cost-effective manner.

While past Programs have included some guidance for RME actions and reporting, these have not been sufficient to guide limited resources to the Council’s highest priorities. The Council has developed this Monitoring, Evaluation, Research and Reporting Plan (MERR Plan) to partially meet its two broad responsibilities under the Act as well as the 2009 Program’s call for (1) emphasizing the scientific review of new and ongoing actions; (2) increasing requirements for reporting of results and accountability; (3) emphasizing adaptive management as a way to solve continuing uncertainties; (4) renewing the push to develop a better set of quantitative objectives for the Program; (5) committing to a periodic and systematic exchange of science and policy information; and (6) expanding the monitoring and evaluation framework with a commitment to use the information to make better decisions and report frequently on Program progress. The MERR Plan also aims to guide limited resources to the highest priorities by: 1) assisting the Council in deciding which actions will likely benefit species and habitat the most; 2) identifying critical uncertainties; 3) assessing the Council’s progress towards meeting Program objectives; and 4) providing information for Council management and policy decisions. 

The MERR Plan is intended to adapt over time in concert with the evolving Program and consists of three parts: 

· Strategic Plan – Reflects the overall mission and expectations of the Fish and Wildlife program for RME and reporting. The Strategic Plan provides policy guidance on RME and reporting to assist in allocation of resources during Program implementation. 

· Implementation Framework – Uses the policy guidance provided in the Strategic Plan and provides direction on what must be done to implement the Strategic Plan, including management questions, objectives, performance standards, prioritization criteria, and approaches to RME and reporting. It also includes guidance for the finer scale of directions provided in the Implementation Strategies.
· Implementation Strategies – Provide guidance for what and how RME and reporting will be conducted for anadromous fish, resident fish, wildlife and their habitat. These are to be collaboratively developed with the region’s experts, co-managers, ISAB, and ISRP and appended to the MERR Plan. Development of Implementation Strategies will consider and incorporate as appropriate, RME products being collaboratively developed by regional partners.

The MERR Plan is a vital component for providing information needed on Program progress to facilitate adaptive management of the Program and its implementation. This is accomplished by numerous feedback connections among components of the Implementation Framework, its Implementation Strategies, and the Program (Figure 1). Information gathered through implementation of the Framework will facilitate reporting on success of RME actions and conducting science and performance reviews; it will also contribute to the Program’s broader monitoring and evaluation report, thereby facilitating evaluation of the Program and its implementation progress by the Council.
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Figure 1: Connections among the Fish and Wildlife Program, the MERR Plan, the Council's Research Plan and the Subbasin Plans.
Strategic Plan for Monitoring, Evaluation, Research and Reporting 

The Strategic Plan for RME and reporting reflects the overall goal and expectations of the Fish and Wildlife program for RME and reporting. The Strategic Plan provides policy guidance on RME and reporting to assist in the allocation of resources during Program implementation.

Goal
To design and operate RME and reporting under the Fish and Wildlife Program in an efficient, integrated, cost-effective manner by focusing on biological priorities, ecosystem priorities, and key management questions, as well as by identifying priority data gaps and eliminating redundant RME efforts.

Expectations

The Council expects that the MERR Plan will specifically:

· Provide information necessary to guide management and policy decisions;

· Encourage collaboration and coordination among entities in the Basin in order to enhance timeliness, quality and quantity of information for a given level of effort. 

· Reduce duplication of RME efforts by facilitating communication and coordination among project proponents and funding agencies within the Basin;

· Resolve critical scientific uncertainties; 

· Ensure that implemented projects comply with contractual agreements, meet implementation criteria, and are performing as intended;

· Track the status and trends of priority species and habitat characteristics as well as factors affecting them;

· Maximize effectiveness of on-the-ground actions in protecting, mitigating, and enhancing the Basin’s fish and wildlife resources; 

· Ensure that RME actions are integrated with relevant plans and guidance documents such as biological opinions and recovery plans;
· Facilitate sharing and reporting of RME information with the public in an easily accessible and understandable manner.

Achieving some of these requires clarifications on RME and reporting expectations of other policy-decision makers in the Basin, such as NOAA. Specifically, to encourage collaboration and coordination among entities as well as facilitate integration of the Council’s RME with other plans and guidance documents, identification of other policy-decision makers’ RME priorities and desired level of certainty is important.
Policy Guidance

Existing fish, wildlife, and habitat RME efforts in the Basin are highly complex and expansive in scope and detail. Given limited resources and competing needs of fish, wildlife, and habitats the Council will apply the below guidance to ensure the appropriate RME and reporting is being conducted.
Policy Guidance

· Apply information gathered from the Implementation Framework and its Implementation Strategies to adaptively manage the Program and MERR Plan;
· Regularly evaluate RME and reporting to assess whether the best approach is being implemented to inform decisions, such as every 5-years;

· Apply a cost-risk analysis approach
 in determining whether conducting RME is a high or low priority for a given topic, such as a given critical research uncertainty or on-the-ground action; 

· Consider the amount of certainty or confidence needed to inform policy decisions on a given topic when making recommendations. Where appropriate, base decisions on a preponderance of evidence
 versus the scientific 95% confidence level;
· Adopt measurable and quantitative biological objectives and performance standards for the Fish and Wildlife Program;

· Assure that RME actions or projects are consistent with the biological objectives and contribute to the performance standards of the Fish and Wildlife Program;

· Apply the best available science and sound scientific principles in implementing RME actions and projects; 

· Implement RME actions and projects that are measurable, yield statistically reliable results, within a reasonable timeframe;

· Only recommend RME actions and projects that can be realized for a reasonable cost;

· Vigilantly review as a whole on-going and proposed RME actions and projects to  avoid duplication of efforts;

· Require that actions and projects implemented under the Program have a monitoring and evaluation component that is appropriate in terms of scale and intensity for the type of work being conducted;

· Require that monitoring efforts must collect or identify data appropriate for tracking focal fish species and ecosystem variables and must determine the effectiveness of all projects in meeting their intended purpose. 

· To the extent practicable, ensure monitoring activities will be designed to represent entire fish populations, subbasin-scale ecosystem functions and/or the effectiveness of suites of projects;

· Ensure monitoring and evaluation projects identify effective and efficient monitoring and evaluation tasks related to the objectives, identify who will do the monitoring and reporting and on what schedule, incorporate independent scientific review, and provide a budget for the monitoring and evaluation work;

· Require all Program funded RME data must be readily accessible and in an agreed-upon electronic format. RME data, its metadata and relevant reports should be available annually, as well as within six months of project completion.

The above 15 policy guidance items are discussed in more detail within the appropriate section of the Implementation Framework.

Implementation Framework for Monitoring, Evaluation, Research and Reporting

Purpose

The Implementation Framework for Monitoring, Evaluation, Research and Reporting (Implementation Framework) provides linkages among the Program’s RME and reporting components as well as outlining how Council will prioritize RME actions. Further, it describes how information will be made available and reported to facilitate adaptive management of the Program and the MERR Plan. The Implementation Framework also states the Council’s expectations for RME of anadromous fish, resident fish, wildlife, and their habitat. To ensure compatibility of RME conducted for fish and wildlife, the Framework provides guidelines for developing, consistent, basinwide Implementation Strategies.

Structure

The 2009 Fish and Wildlife Program contains four strategies for RME and reporting: 1) identify priority fish, wildlife and ecosystem elements of the Program that can be monitored in a cost-effective manner, evaluate the monitoring data, and adaptively manage the Program based on results; 2) research and report on key uncertainties; 3) make information from this Program accessible to the public; and 4) to the extent practicable, ensure consistency with other processes. 

The Implementation Framework incorporates these four strategies into a basinwide approach that: 

· Highlights the Program’s basinwide management questions, biological objectives, performance standards, and basinwide criteria for prioritizing Program RME actions; 

· Addresses research uncertainties and monitoring needs; 

· Describes how evaluation and reporting is conducted for the Program;

· Emphasizes the need for data management and sharing; and

· Guides development of strategies for implementing the Implementation Framework.

Implementation of the Framework occurs through its three Implementation Strategies (Appendix 3 to 5). Guidelines for each Implementation Strategy are intended to promote standardization across RME categories. 

Note: consider including a figure to visualize the Implementation Framework Structure Below are 2 attempts to create this figure.
A Potential Figure for Implementation Framework Structure:
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A Potential Figure Implementation Framework Structure:
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[The above 2 figures are draft figures we are working with as we try to convey the Implementation Framework Structure - Please provide any suggestions for improvements or an alternative figure that you think may convey the Implementation Framework Structure]

Management Questions
The Council’s nine basinwide management questions are intended to direct monitoring and research activities under the Program. The questions are complex and require substantial investments in resources to determine where we are in the spectrum between the potential ‘yes’ and ‘no’ answer
 (Figure 2). 
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Figure 2: The answer to a management question may lie anywhere along this spectrum.
These questions are:  

	1. Are Columbia River Basin fish and wildlife abundant, diverse, productive, spatially distributed, and sustainable?

2. Are Columbia River Basin ecosystems healthy?

3. Are ocean conditions affecting Columbia River Basin anadromous fish?

4. Is climate change affecting fish and wildlife in the Columbia River Basin? 

5. Are fish, wildlife and their habitat responding to the implemented actions as anticipated?
6. Are Council Program actions coordinated within the Program and with other programs?

7. Are mainstem hydrosystem operations and system configuration improvements meeting the Council Fish and Wildlife Program’s survival and passage objectives?

8. Is harvest consistent with the Council Fish and Wildlife Program’s vision?

9. Does artificial production complement resident and anadromous fish recovery and harvest goals within the Columbia River Basin?


Biological Objectives

The Program contains numerous biological objectives requiring research to resolve uncertainties and monitoring to assess action effectiveness and the status and trend of the Basin’s fish, wildlife, and habitat characteristics. Achieving the biological objectives is a shared responsibility throughout the Basin.
As a start, the Council has identified a subset of these biological objectives as higher priorities (Appendix 1). These biological objectives were selected based on how broadly they address management questions 1, 2, 5, and 7 from the above list and the priority fish, wildlife and habitat characteristics identified below. The list of higher-priority biological objectives will evolve as the Council’s Program evolves. Some more detailed objectives were knowingly omitted.

Performance Standards

Assessing progress towards answering management questions and meeting biological objectives requires clear and realistic performance standards. Performance standards should: 

· Be based on the best available science; 

· Be capable of being measured, in a reasonable timeframe, for a reasonable cost;

· Relate directly to the biological change intended; and

· Be consistent with the Program’s biological objectives. 

In the Program, the Council states its intent to assess the value of current quantitative performance standards and to assess the need for additional quantitative or qualitative performance standards in the Program. The Council will consider the measurable performance standards contained in relevant Biological Opinions and Recovery Plans, as well as those used by state and tribal co-managers. The Council will decide, as a starting point, whether additional performance standards are needed to assess the higher priority objectives in Appendix 1.

Basinwide performance standards adopted by the Council will take a variety of forms depending on the objective that they address, such as changes in survival, physical or qualitative changes, and task accomplishments. The standards adopted by the Council will respond to new information as needed and will serve as benchmarks, not ceilings, for on-the-ground actions. 

If progress towards achieving these performance standards falls significantly short then the Council may revisit all or part of the Program to determine what needs to be changed to make progress.

Currently, the 2009 Program contains quantified basinwide performance standards for only anadromous salmon and steelhead. The existing standards provide a starting point to assess progress in addressing the nine management questions.
 
The measurable performance standards for salmonids currently consist of the following eleven performance standards grouped under three main topics: 

Run Size and Return Rates

1. Average total run size of adult salmon and steelhead, emphasizing populations originating above Bonneville Dam, of 5 million annually by 2025.

2. Smolt-to-adult return rates in the 2-6 percent range (minimum 2 percent; average 4 percent) for listed Snake River and upper Columbia salmon and steelhead.

Dam Passage Survival

3. Average dam passage survival across Snake River and Lower Columbia River dams for juvenile spring Chinook and steelhead is 96%.

4. Average dam passage survival across all dams for Snake River subyearling Chinook is 93%.

Reach Survival

5. Adult Snake River Fall Chinook survival performance standard for the reach between the Bonneville Dam and the Lower Granite Dam is 81.2%.

6. Adult Snake River Spring-Summer Chinook survival performance standard for the reach between the Bonneville Dam and the Lower Granite Dam is 91.0%.

7. Adult Snake River Sockeye survival performance standard for the reach between the Bonneville Dam and the Lower Granite Dam is, until standards are developed, assumed met if the adult Snake River spring/summer Chinook salmon and steelhead performance standards of 91.0% and 90.1%, respectively, are met for the same reach.

8. Adult steelhead survival performance standard for the reach between the Bonneville Dam and the Lower Granite Dam is 90.1%.

9. Adult Upper Columbia River Spring Chinook survival performance standard for the reach between the Bonneville Dam and the McNary Dam is 90.1%.

10. Adult Upper Columbia River steelhead survival performance standard for the reach between the Bonneville Dam and the McNary Dam is 84.5%.

11. Adult Middle Columbia River steelhead survival performance standard, specific reach variable, until standards are developed, assumed met if the adult Snake River steelhead performance standard of 90.1% is met for the reach between Bonneville Dam and Lower Granite Dam.

Prioritization Criteria for RME Actions

Limited resources require the Council to prioritize RME actions and reduce duplication of efforts within the Basin. The Council has adopted broad criteria to provide guidance for implementation of Program RME actions and these will evolve as needed. Individually, each of these criteria are important; however, preference will be given to a project that meets a Highest Priority in addition to other priorities over a project that meets only a Moderate Priority. These prioritization criteria are:

	Highest Priority - Contribute to Program Progress

· Informs Policy and Management Decisions – RME actions addressing or contributing to the Program’s biological objectives, management questions, indicators, subbasin goals.
· Addresses a Critical Research Uncertainty – RME actions addressing or contributing to resolving uncertainties that are most critical to achieving the program goals and performance standards.
· Broad Application – RME actions that have broad applications such as extrapolating results to similar ecosystems in the Basin.

Higher Priority - Feasibility

· Time Required – RME actions that are likely to produce useful results within a reasonable timeframe, such as five- to 10-years or a few salmonid generations. 

· Feasibility – RME actions that have a high likelihood of success 
· Cause No Harm – RME actions posing no appreciable risk to biological diversity among or within fish and wildlife populations.

Moderate Priority - Efficiency

· Coordinating and Sharing Monitoring – collection and analysis of RME data are coordinated with other similar or complementary RME actions.

· Relationship to Other Research – RME action that take into consideration on-going RME actions in the watershed; that depends on other RME actions, that builds on ongoing related work, and that is coordinated with on-going activities to complement and not negatively impact one another.

Lower Priority - Cost Savings

· Cost share – cost share is not required, but is a consideration when assessing projects implementing RME actions.
· Cost – when comparing RME actions that intend to produce roughly the same information, cost will be a consideration. 


One of the Program’s primary strategies for monitoring and evaluation is to “identify priority fish, wildlife, and ecosystem elements of the Program that can be monitored in a cost-effective manner, evaluate the monitoring data and adaptively manage the Program based on results.” 
 

The selected priority fish and wildlife
 species are representative of those stated in the Program, High Level Indicators, Fish and Wildlife Program Indicators (Appendix 2), as well as reflecting input from the Council, the Independent Science Review Panel, the Independent Science Advisory Board, and regional partners. The actual list of priority fish, wildlife, and habitat characteristics may change with improved understanding of better species and habitat characteristics to monitor. The species and habitat characteristics listed as priorities are species that the Council either wants to restore and conserve or want to monitor due to their potential negative impacts on other species and habitat characteristics of interest to the Council. Implementation Strategies developed for Resident Fish, Anadromous Fish, and Wildlife will include these species and provide further prioritization criteria for related RME actions. The selected priority species and habitat characteristics are:

	Fish Species

	· Bull Trout

· Burbot

· Chinook 

· Coho

· Cutthroat Trout 

(western subspecies)


	· Pacific Lamprey

· Rainbow Trout

(redband subspecies)

· Kokanee

· Northern Pikeminnow


	· Sockeye

· Steelhead

· White sturgeon

	Wildlife Species

	· American Beaver

· American Mink

· Bald Eagle

· Black Bear

· Black-capped Chickadee

· California Sea Lion


	· Caspian Tern

· Double Crested Cormorants

· Elk

· Great Blue Heron

· Mallard Duck

· Mule Deer


	· Ruffed Grouse

· Sharptail Grouse

· Sage Grouse

· Stellar Sea Lion

· White-tailed deer

· Yellow Warbler

	Habitat Characteristics

	· Floodplain

· Instream


	· Riparian

· Uplands


	· Wetlands




Research Approach
Research of critical uncertainties increases our understanding of fish, wildlife and habitats, such as factors limiting their abundance and condition. Enhancing our understanding should lead to better decisions about which projects to recommend for funding. 

The abundance of fish and wildlife research uncertainties requires the Council to prioritize them so as to be cost-effective in its research recommendations. As stated in the Program, the Council will focus on those areas where results can be generated or tools developed to better inform management decisions and to more efficiently deploy Program resources. In this manner, the Council will periodically update,
 in collaboration with the Independent Science Review Panel (ISRP) and the Independent Science Advisory Board  (ISAB) as well as regional partners, its Columbia River Basin Research Plan (Research Plan)
 which identifies major research topics and guides prioritization for research funding.

The Council recognizes that prioritizing research needs is a challenge, but one that is best undertaken by informed policy decision makers. This is achieved by having science frame the risk and uncertainty associated with a research topic and having policy-makers decide how to best manage this topic, i.e., ranking it as a high priority to address or not. The Council, in determining whether resolving a research uncertainty is a high or low priority will apply a cost-risk analysis approach.
 This will consist of the Council balancing the cost with its assessment of the risk involved in making a policy decision given the current level of understanding or certainty associated with a given research uncertainty. To inform its assessment, the Council will consider information provided by the ISAB, with ISRP input as needed, as described below.

To prioritize research uncertainties identified in the Research Plan, the Council will apply information from a Feasibility Assessment and a Comparative Risk Analysis incorporated in the next revision of the Research Plan. The Feasibility Assessment will be based on the ISAB’s best professional judgment as to the amount of time needed to resolve a given uncertainty. A Comparative Risk Analysis will be conducted by the ISAB using a comparative risk
 tool that the ISAB’s scientific literature review of existing tools determines to be best suited for this purpose. The Comparative Risk Analysis
 should provide the Council with information as to which research uncertainty(ies) may be most critical to resolve before making policy and management decisions. The Council will use the information from the ISAB to prioritize research when considering project development and funding recommendations. 

Research conducted will be consistent with the Council’s Research Plan, and will align with existing Council priorities. Further, all research conducted through the Program will apply scientifically sound study design and analyses
 as well as protocols approved by the Council.
 
Lastly, all research actions and projects recommended by the Council will be: 1) based on sound scientific principles, have measurable, quantitative biological objectives, and collect or identify data that are appropriate for measuring the biological outcomes identified in the objectives; and 2) will yield statistically reliable results given the design of study. 

Monitoring Approach
Monitoring is necessary to track progress towards meeting Program objectives and to adaptively manage Program implementation. Monitoring is also necessary to provide the public, Congress and governors with an accurate assessment of what the Program has accomplished to date and what work remains to be done. 

The Council’s 2009 Program contains the following general monitoring and evaluation guidelines: 

· Monitoring efforts must collect or identify data appropriate for tracking focal fish species and ecosystem variables and must determine the effectiveness of all projects in meeting their intended purpose. To the extent practicable, monitoring activities will be designed to represent entire fish populations, subbasin-scale ecosystem functions and/or the effectiveness of suites of projects.

· Monitoring and evaluation projects should identify effective and efficient monitoring and evaluation tasks related to the objectives, identify who will do the monitoring and reporting and on what schedule, incorporate independent scientific review, and provide a budget for the monitoring and evaluation work. 
The Program requires that all projects have some level of monitoring and evaluation. However, to determine the level of intensity
 that an action or project requires, the Council will apply a cost-risk analysis approach. 
 If an action (or project) has a high risk of negatively impacting other fish, wildlife, or habitat characteristics, or has a high degree of uncertainty associated with its probability of success, then the action (or project) would require more intensive monitoring. Whereas, if a proposed action (or project) has a low risk of causing a negative impact or of failing in achieving its intended outcome then the Council may require a low intensity level of monitoring (Figure 3).
[image: image6.emf]Low Cost

High Risk

Low Cost

Low Risk

High Cost

Low Risk

High Cost

High Risk

Low

High

Risk

Cost

Low Cost

High Risk

Low Cost

Low Risk

High Cost

Low Risk

High Cost

High Risk

Low

High

Risk

Cost


Figure 3: Relationship between level of risk and cost.
The Council when making a decision, such as whether an action is effective in achieving the desired population level impact, may chose to rely on a preponderance of evidence
 certainty level versus the 95 percent level of certainty traditionally used by scientists.  This reliance on a preponderance of evidence versus the 95 percent certainty level may arise as the Council balances the level of certainty that is achievable for a given cost.
As the case with Program recommended research actions and projects, all monitoring conducted through the Program will apply scientifically sound study design and analyses and will use protocols approved by the Council. 
 Further, these will be: 1) based on sound scientific principles, have measurable, quantitative biological objectives, and collect or identify data that are appropriate for measuring the biological outcomes identified in the objectives; and 2) will yield statistically reliable results given the design of study. 

For purposes of this Implementation Framework, monitoring is grouped into three categories and defined as: 

1. Compliance, Implementation and Project Performance Monitoring: assess whether projects are complying with set criteria, meeting their contractual obligation, being implemented and maintained as planned, and being effective;

2. Status and Trend Monitoring: characterizes the condition of biological and physical components, such as the condition of species and their habitat, and determines change over time; and

3. Action Effectiveness Monitoring: determines if an action or suite of actions had the desired effects on populations, species, and habitats.

The monitoring type(s) and the level of monitoring intensity applied to any given project depend on the project’s objectives and on the type of information required (Table 1). For example, compliance, implementation, and project performance monitoring is applied to all projects and consists of a low level of monitoring intensity (intensity is equal to effort - time and labor - plus cost). In contrast, action effectiveness monitoring, consisting of a high level of monitoring intensity, and is applied to a much smaller number of projects.

Table 1: Types of monitoring 

	Monitoring Type 
	Purpose
	Level 

	Compliance, Implementation, and Project Performance


	Are contractual obligations fulfilled and the project performing as intended?


	· Conducted at project level.

· Low monitoring intensity level in terms of data collection effort and cost.

	Status and Trend
	How are species and habitats faring in the Basin?
	· Conducted at subbasin level or other highest level of relevance, e.g., ESU and watershed.

· Moderate monitoring intensity level terms of data collection effort and cost.


	Action Effectiveness
	Are Program actions having desired biological and environmental impacts?
	· Conducted through model watersheds, intensively monitored watershed, and coordinated reach level projects.

· High monitoring intensity level terms of data collection effort and cost.


Compliance, Implementation, and Project Performance Monitoring

Compliance monitoring assists the Council, Bonneville and project proponents in determining whether projects are meeting set criteria. Implementation monitoring assists parties in determining whether projects have been implemented as contracted. Project Performance monitoring assesses whether projects are performing as intended in terms of biological and physical impacts at the project scale, but does not extend to effectiveness impacts at the population or species scale.

Program accountability is a high priority. All projects funded through the Program are therefore required to conduct compliance, implementation, and project performance monitoring. 

There are three approaches used, with the latter two being newly adopted, to conduct compliance, implementation, and project performance monitoring for Program funded RME actions and projects:

4. Project proponents collect data needed to document project compliance, implementation, and performance monitoring. This information is provided to Bonneville as stipulated in their contract, such as submitting the data to the PISCES database.

5. Bonneville will verify through an independent audit that the projects implemented through the Program are implemented as stipulated in the contracts and compliant with stipulated criteria. This will consist of an annually selected subset of projects that will be visited to confirm the information reported in PISCES database as well as additional information requested by Bonneville and Council. Bonneville will also use information provided by the project proponent.

6. The ISRP will assess through an independent audit that the projects are performing as intended by having the intended biological and physical impact. This will consist of an annually selected subset of projects that will be visited to assess project performance based on the expectations stated in the project proposal submitted for the most recent ISRP review process. The ISRP assessment also draws upon the report produced by Bonneville’s assessment and information provided by the project proponent.

The information gathered by project proponents that is needed for these three approaches will be made available to Bonneville and the ISRP through the appropriate Bonneville database, the Council’s project review process, and for the Bonneville and ISRP independent audits described above.

The ISRP assessment of project performance, as described in the third approach listed above, examines whether project actions are having the intended biological and physical impacts. The ISRP assessment for this type of monitoring does not extend to evaluating population level effectiveness of project actions, called action effectiveness. For example, the ISRP assessment may assess whether a re-vegetated riparian zone has vegetation growing but will not necessarily determine whether re-vegetating the riparian zone increases fish productivity. Monitoring project performance is critical to adaptively managing the Program at the project level. If a project is failing to meet its intended outcome, it can be modified or terminated as deemed reasonable by the Council.
 
The compliance and implementation data generally consist of information project proponents already must collect for reporting in PISCES. A few additional metrics are needed, as identified by the ISRP, for assessing performance of the project in achieving intended biological and physical impacts.
 Guidance regarding which metrics to report for a given RME category is provided in the Implementation Strategies (Appendices 3 to 5). In addition, these metrics may evolve over time to facilitate sharing of project implementation data throughout the Basin.

Status and Trend Monitoring

Status monitoring characterizes existing or undisturbed conditions and establishes a baseline for future comparisons of a given parameter. Trend monitoring measures specified parameters at predetermined time or space intervals in order to assess long-term or large-scale trends. 

The Council requires project managers collaborate on collection of status and trend data to allow for data sharing and to facilitate determination of status and trend(s) at the highest meaningful unit, e.g., evolutionarily significant unit for salmon. 

The Council prioritizes funding of status and trend monitoring related to:

· Basinwide status and trend data, i.e., landscape assessment, fish barriers, fish counts;

· Assessing project performance regarding achieving intended biological and physical impacts; and

· Assessing action effectiveness. 

Status and trend data collected solely for other purposes, such as for research questions outside of the Council’s Research Plan or Program, is of lower priority to the Council. 

The Council also requests the ISRP and ISAB evaluate landscape level and remote sensing monitoring tools to determine their applicability to status and trend monitoring. 

Action Effectiveness Monitoring

Action effectiveness monitoring
 evaluates the cause and effect relations between management activities and their direct effect or goal. Effectiveness monitoring can be implemented at the scale of single actions, suites of actions across space, or for a diversity of actions in a single place.
In order to be confident that actions implemented through the Program are having the intended biological impacts, the Council can recommend actions with proven effectiveness, such as actions strongly supported by relevant peer reviewed studies, or the Council can support RME work necessary to determine the effectiveness of the actions. 

To determine whether sufficient information is available to assess whether actions are having the intended biological impacts, the Council will:

7. Require project proponents submitting a proposal to assess the effectiveness of an action or actions to document existing effectiveness studies and make a convincing case that the proposed action effectiveness monitoring work is necessary. This requirement will also assist in avoiding unnecessary duplication of efforts; 

8. Submit the findings from collaborative partnerships (discussed below) to the ISAB and ISRP for review; and

9. Request that for certain actions the ISAB review relevant peer-reviewed publications and, where feasible, compile information from compatible projects funded through the Program. 

The Council, using the information from the above three processes, may decide that a given action’s effectiveness has been adequately substantiated based on a preponderance of evidence
 and thus recommend that action go forward based on its desirable impact on fish, wildlife and/or habitat. Alternatively, if an action’s intended effect at the population level is found to be highly unlikely, impossible to achieve, or impossible to assess, the Council will no longer recommend implementing that action through the Program. 

To be cost-effective, action effectiveness monitoring funded through the Program should concentrate on actions implemented through the Program and should focus on assessing the highest relevant level of response, such as population-level response.

To manage the long-term investment and resource intensiveness of conducting action effectiveness monitoring, the Council and Bonneville seek to engage in collaborative partnerships with other monitoring programs in the Basin interested in assessing the effectiveness of actions of common interest (e.g., Washington Salmon Recovery Board, NOAA Fisheries, and Oregon Watershed Enhancement Board). These types of partnerships should be based on existing and new projects (such as by combining reach-scale projects) or data collected through a model watershed program or intensively monitored watershed program.

Where feasible, entities engaged in a collaborative partnership should align their protocols to facilitate combining data. Alternatively, an independent consultant can be hired to collect data from throughout the Basin to assess action effectiveness, as is currently done by the Washington Salmon Recovery Board and Oregon Watershed Enhancement Board. 

Projects not conducting effectiveness monitoring should reference peer-reviewed studies that attest to the effectiveness of the action proposed or ongoing studies assessing the action’s effectiveness. 

Evaluation and Reporting Approach
Adaptive management of the Program requires not only a familiarity with past and present projects funded through the Program, but also requires an understanding of what the Program has accomplished overall, what future work still needs to be done, and what lessons have been learned from Program action taken to date. Such knowledge facilitates adaptive management by guiding project implementation, management decisions, policy decisions, and future revisions of the Program.
Evaluating and reporting Program implementation progress, effectiveness of Program actions, and meeting basinwide biological objectives are accomplished through multiple and complementary processes. Some of these processes, described below, have been ongoing for years such as Program and Project Review by the ISRP and the ISAB. Other evaluation and reporting processes are newly proposed, such as Synopsis of Program Status; more recently adopted, such as the indicators; or are modifications to existing processes recommended to improve cost-effectiveness and to optimize information sharing, such as the proposed Proponent Exchange.

Program and Project Review 

The ISRP
 and the ISAB
 evaluate and make recommendations to improve the Program and the projects funded through the Program. The ISRP periodically reviews projects funded through the Program for their scientific soundness. Additionally, the ISRP reviews specific categories of projects, e.g., RME projects, to assess how that category of projects contributes to the Program’s progress towards meeting its biological objectives. The ISAB and ISRP review the overall Program’s scientific merit and areas needing improvement. 

To optimize the potential benefits gained from past ad-hoc interactions between ISRP and project proponents that informally brought project proponents together during project reviews, the Council will facilitate a more formal interactive exchange referred to as Proponent Exchange. This could be similar in format to the annual review of monitoring and evaluation results conducted by the Yakama Nation and Nez Perce Tribe for fish related projects.
 The Proponent Exchange is a forum for intellectual and scientific exchange among scientists and not a decision making forum, although the information may inform Council policy decisions. The Proponent Exchange is intended to: 

· Keep ISRP members apprised of project status through project proponents’ presentations of their project’s biological findings;

· Provide an opportunity to detect emerging RME needs;

· Inform Council policy decisions; 
· Encourage collaboration among project proponents by facilitating sharing of information and formation of collegial ties; and

· Allow for informal peer review of projects.

The Proponent Exchange will occur for projects identified by the Council and the ISRP in connection with a project review process or as part of the Science-Policy Exchange (described below). The occurrence of Proponent Exchanges is not intended to preclude the ISRP from engaging in additional interactions with project proponents, such as through site visits. 

As feasible, Proponent Exchange presentations should provide a broader-scale analysis that applies information from compatible projects to convey a holistic view of accomplishments and discusses project implications for policy and management decisions. 

Science-Policy Exchange

The 2009 Program established the Science-Policy Exchange (Policy Exchange) to assist the Council in developing policies related to science and technology both at the national and international Basin level.
 A Policy Exchange can also inform policy decisions on RME by providing an opportunity for Council members to receive transparent and technically sound evaluations of RME results and participate in discussions about implications of those results for policy decisions. The Policy Exchange can thus play an important role in evaluating current needs in the Basin and can guide future RME actions as well as specific Council recommendations for project implementation.

The Council works with the ISAB and others to identify topics of interest for the Policy Exchange. The information shared, such as through presentations, during the Policy Exchange will be available on the Council website. Council staff, with input from the ISAB and ISRP will identify, as relevant, information gathered during the Policy Exchange that may have policy implications for the Council. Council staff will prepare for Council consideration policy statements or suggested modification to the Council’s Program, Research Plan, or RME priorities within six-months of the conclusion of the Policy Exchange. 
High Level and Fish and Wildlife Program Indicators

To communicate the Program’s progress to Congress, Governors, and the public, the Council approved two lists of indicators
 that are linked to the Council’s management questions (Appendix 2), a list of High Level Indicators (HLI) and a list of Fish and Wildlife Program Indicators (FW Indicators). The lists of indicators are not static; rather these lists are intended to evolve over time as necessary. The information used to derive and report on these indicators is obtained from numerous sources of data throughout the Basin, not only Program-funded data, so as to provide the broadest and most accurate overview of the Basin’s fish, wildlife, and habitat characteristics in addition to implementation actions specific to the Program. 

The Council reports on the status of the Program’s High Level Indicators through an annual report to Congress. This report provides: 1) a systemwide assessment of whether projects are contributing to Program objectives; 2) a description of the Program’s focus on priority limiting factors and focal species in priority areas and any adaptations necessary to address these factors; and 3) a summary of the status and trends of key species and ecosystem parameters. The FW Indicators are used to communicate Program progress to the Pacific Northwest fish and wildlife co-managers and the public.

Relevant Council performance standards to track progress towards the Program’s objectives are also used to provide context for information reported through the HLI and FW Indicators; such as how close is an indicator’s value to the desired performance standard. The information reported through these indicators informs the Council on issues that may require policy decisions and/or guidance with respect to RME action and project recommendations. For instance, RME actions related to an indicator that is repeatedly not making progress towards the relevant performance standard may require a Council decision to replace those actions. 

Overall Program Status Synopsis
To be effective and efficient when making Program decisions, the Council needs 1) an up-to-date status of the condition of focal species and habitat characteristics in the Basin; 2) a current summary of the progress made in addressing factors of concern, such as limiting factors; and 3) a basic understanding of how past and current projects contribute to addressing these factors of interest. This overview will be provided in the Overall Program Status Synopsis (Synopsis), with the Council, ISAB, ISRP, and regional partners determining the specific information to be included. 

The Synopsis will facilitate comparing basinwide-level information with project-level information. This should enable the Council to better identify priority data gaps and redundant monitoring as well as efficiencies to be gained by coordinating data collection and data sharing amongst projects. The Synopsis may also serve to identify Program areas that can be improved. For example, the Synopsis may serve to detect shortcomings in Program implementation that can be addressed through modifications in project recommendations, Council policy, or through Program amendments.

Bonneville, the Program’s primary funding agency for implementing the Program, will provide the information for the Synopsis in a manner that facilitates Council assessment of Program implementation. This information can best be presented in a dynamic web-based map, such as through Bonneville’s TAURUS database or Columbia River Basin Fish and Wildlife Authorities’ Status of the Resources. 

Data Management and Sharing Requirements Approach
Where public funds are used for Program implementation, all Program RME data must be readily accessible and in an agreed-upon electronic format. RME data, its metadata and relevant reports should be available annually, as well as within six months of project completion.
 

To achieve communication of progress on basinwide biological objectives, the Council requires that project proponents make publicly available information necessary to report on the following areas as soon as possible after its collection and verification: 

· The Council’s High Level Indicators;

· The Council’s Fish and Wildlife Program Indicators;

· NOAA Fisheries’ Viable Salmonid Parameters;

· Effectiveness data for actions implemented through the Program; and

· FCRPS Biological Opinion reporting needs. 

Currently, there are online databases that provide access to some of the data described above but improvements are needed to enhance the scope of the data as well as the speed of data submittal to online databases. 

To facilitate combining RME data from multiple sources the Council requests that project proponents
:

· Document where, what and how data will be stored and how to access it; 

· Adopt, as available, standard language for management and exchange of Columbia River Basin RME data; 

· Apply, as available standard metadata (documentation of data) for the RME data collected or derived by analysis; 

· Use standard documentation of RME designs and methods, whenever possible, following standards provided through Columbia River Basin relevant protocol library and editor tools; 

· Follow standards for documentation of RME metrics collected and indicators derived as available; and

· Standard procedures for RME data validation and quality control.

The Council asks that Bonneville collaborate with other entities funding fish, wildlife, and habitat actions and projects to facilitate sharing of project implementation and biological data. The Council also requests that Bonneville assist project proponents, as needed, to assure that the data needed for Program assessment is available, e.g., by providing a common database platform  for reporting RME data such as TAURUS. 
 Facilitating the exchange of implementation data will also enhance understanding of the type and location of fish, wildlife and habitat actions underway in the Basin, thereby facilitating coordination of data sharing, detecting cumulative impacts, and avoiding unintended impacts among projects funded by different entities. 

Standardized Approach for Implementation Strategies

The Program’s first scientific principle states that the abundance, productivity, and diversity of organisms are integrally linked to the characteristics of their ecosystems. The Implementation Strategies reflect that linkage in recognizing actions taken to protect, mitigate, and enhance one species or its habitat may impact other species and their habitats. Thus, although Implementation Strategies are set forth in three separate appendices (Appendix 3 to 5), the ecosystem linkages between them will be taken into account in their development.

Implementation Strategies address the three categories that form the focus of the Fish and Wildlife Program: anadromous fish, resident fish, and wildlife. Within each Implementation Strategy, the impact of: 1) mainstem, tributary, estuary and ocean habitat; 2) hydrosystem passage and operations; 3) harvest; and 4) artificial production are considered, as appropriate. 

To facilitate developing Implementation Strategies that are compatible and that contribute to basinwide RME and reporting needs, each Implementation Strategy consists of the same six components and their subcomponents. The extent to which each component and subcomponent are developed and the balance found between applying a species and ecosystem approach will differ among the Implementation Strategies. These components consist of Implementation Strategy specific:

10. Management Questions; 

11. Indicators and Performance Standards; 

12. Prioritization Criteria;

13. Research Needs;

· Priorities 

· Standards for Data Quality (precision and accuracy); 

· Standards for Metrics and Protocols;

· Preferred Study Designs and Statistical Analysis;

14. Monitoring Needs;

· Priorities 

· Standards for Data Quality (precision and accuracy); 

· Standards for Metrics and Protocols;

· Preferred Study Designs and Statistical Analysis;

15. Data Management, Data Sharing and Reporting.

The details required for completing the Implementation Strategies will be developed through a process initiated following adoption of this MERR Plan and its Implementation Framework in collaboration with ISAB, ISRP, and regional partners, with the anticipated end-date of 2011. 
Development of the Implementation Strategies will consider and incorporate as appropriate, RME products being collaboratively developed by the region, such as the regional effort lead by Bonneville, NPCC, and NOAA to develop coordinated salmonid monitoring and evaluation for tributaries in the Basin, and the CBFWA led effort to develop a coordinated wildlife monitoring and evaluation for the Basin. The management questions and indicators incorporated in the Implementation Strategies will align and contribute to those in the Implementation Framework. Further, the performance standards and prioritization criteria included in the Implementation Strategies should be guided by those in the Implementation Framework and be no less protective or specific, respectively. 
Implementation Strategies are intended to be living documents, flexible enough to be easily updated as new knowledge becomes available. Hence the Implementation Strategies are set forth in the appendices to facilitate revisions as necessary. The Council is aware, however, that as the Implementation Strategies evolve, the Implementation Framework itself may need revision to properly reflect commonalties across the three Implementation Strategies.

The Implementation Strategies developed for implementing the Framework benefit greatly from the insight and recommendations provided by the ISRP and ISAB
 as well as from input from other experts in the region. The Council anticipates future reports from independent scientific groups and others in the region will continue to play a prominent role in influencing the Implementation Strategies.
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Appendix 1: 2009 Columbia River Basin Fish and Wildlife Program’s Higher Priority and Non-Prioritized Biological Objectives.

The prioritization of a subset of objectives as higher is suggested to provide additional guidance in the implementation of the Program’s RME actions, and will be modified as needed to reflect Council, ISAB, ISRP, and regional partners’ input. 

	Council’s Higher Priority Biological Objectives

	Higher Priority – All Fish, Wildlife, and Habitat
· Expand the complexity and range of habitats to allow for greater life history and species diversity.

· Maintain and restore healthy ecosystems and watersheds that preserve functional links among ecosystem elements to ensure the continued persistence, health, and diversity of all species including game fish species, non-game fish species, and other organisms.

· Protect and enhance ecological connectivity between aquatic areas, riparian zones, floodplains, and uplands. Enhance the connections between rivers and their floodplains, side channels, and riparian zones. 

· Manage mainstem riparian areas to protect aquatic conditions and form a transition to floodplain terrestrial areas and side channels.

· Identify, protect, enhance, and restore the functions of alluvial river reaches.

· Decrease the disparity between water temperatures and the naturally occurring regimes of temperatures throughout the Basin. 

· Where feasible, support patterns of water flow that more closely approximate natural hydrographic patterns in terms of quantity, quality, and fluctuation. 



	Higher Priority – Anadromous Fish

· Halt declining trends in Columbia River Basin salmon and steelhead populations, especially those that originate above Bonneville Dam. Increasing total adult salmon and steelhead runs to an average of 5 million annually by 2025 in a manner that emphasizes the populations that originate above Bonneville Dam and supports tribal and non-tribal harvest.

· Significantly improve the smolt-to-adult return rates (SARs) for Columbia River Basin salmon and steelhead, resulting in productivity well into the range of positive population replacement. Achieving smolt-to-adult return rates in the 2-6 percent range (minimum 2 percent; average 4 percent) for listed Snake River and upper Columbia salmon and steelhead.

· Restore the widest possible set of healthy, naturally reproducing and sustaining populations of salmon and steelhead in each relevant ecological province.

· Implement actions to stabilize and improve Columbia River white sturgeon and to recover listed Kootenai River white sturgeon.

· Implement actions to stabilize and improve burbot populations in the Upper Columbia region. 

· Continue restoration of lamprey populations.

· Within 100 years, achieve population characteristics that, while fluctuating due to natural variability, represent on average full mitigation for losses of anadromous fish. 

· Restore lamprey passage and habitat in the mainstem and in tributaries that historically supported spawning lamprey populations. Attain self-sustaining and harvestable populations of lamprey throughout their historical range. Mitigate for lost lamprey production in areas where restoration of habitat or passage is not feasible.

· Identify and protect habitat areas and ecological functions that are relatively productive for spawning, resting, rearing, and migrating salmon and steelhead in the mainstem. 

· Restore and enhance habitat areas that connect to productive areas to support expansion of productive populations and to connect weaker and stronger populations so as to restore more natural population structures.

· Protect, enhance, restore, and connect freshwater habitat in the mainstem and tributaries for the life history stages of naturally spawning anadromous and resident salmonids. 

· Continue evaluation of salmon and steelhead migration and survival rates in the lower Columbia River, the estuary, and the marine environment.

· Evaluate the relationship of transported juvenile fish and adult fish straying into the John Day and Deschutes rivers and other lower Columbia River tributaries, particularly the straying rates of transported hatchery fish.

· Conduct a transportation study that targets Snake River fall Chinook, including investigation and identification of key early life history characteristics for both yearling and subyearling life histories.

· More clearly determine what delayed differential survival effects (D-value), if any, occur due to transport operations, such as adverse effects on homing behavior, and address other ISAB recommendations.

· Evaluate the impact of flow regulation, dredging, and water quality on estuary-area habitat and better understand the relationship between estuary ecology and near-shore plume characteristics and salmon and steelhead productivity, abundance, and diversity.

· Prioritize funding research that more accurately measures the effect of improved inriver migration compared to transportation and the comparative rate of adult returns to the spawning grounds of transported and inriver migrants.

· The action agencies should evaluate the effectiveness of focused pikeminnow removals at The Dalles and John Day dams and implement as warranted.

 

	Higher Priority – Resident Fish

· Complete the assessments of resident fish losses resulting from the development and operation of the hydrosystem, when and where there is agreement on the appropriate methodology and prioritization of an assessment. 

· Protect and expand habitat and ecosystem functions in order to increase the abundance, productivity, and life history diversity of resident fish at least to the extent that resident fish have been affected by the development and operation of the hydrosystem.

· Restore and increase the abundance of native resident fish species throughout their historic ranges when original habitat conditions exist or can be feasibly restored or improved. 

· Achieve within 100 years population characteristics of resident fish species that represent on average full mitigation for losses of resident fish.



	Higher Priority – Wildlife 

· Complete mitigation to address the assessed losses caused by construction of the hydrosystem facilities and the resulting inundation of land. Where appropriate prioritization exists and agreements exist on the methodology, complete wildlife loss assessments for losses caused by operation of the hydropower projects.

· Maintain the values and characteristics of existing, restored and created habitat.




	Council’s Non-Prioritized Biological Objectives 

	Non-Prioritized – All Fish, Wildlife and their Habitat
· Where feasible, reconnect protected and enhanced tributary habitats to protected and enhanced habitats, especially in areas with productive populations.

· Allow for biological diversity to increase among and within populations and species to increase ecological resilience to environmental variability.

· Manage human activities to minimize artificial selection or the loss of life history traits.

· Allow for biological diversity to increase among and within populations and species to increase ecological resilience to environmental variability.
· Ensure that any changes in water management are premised upon and proportionate to scientifically demonstrated fish and wildlife benefits.

· Frame habitat restoration in the context of measured trends in water quantity and quality.

· Allow for seasonal fluctuations in flow. Reduce large and rapid short-term fluctuations.

· To the extent possible, use stored water to manage water temperatures downstream from storage reservoirs where temperature benefits from releases can be shown to provide improved fish survival.

· Identify, protect, enhance, restore, and connect ecosystem functions in the Columbia River estuary and near-shore ocean discharge plume as affected by actions within the Columbia River mainstem. 

· Evaluate flow regulation and changes to estuary-area habitat and biological diversity to better understand the relationship between estuary ecology and near-shore plume characteristics and the productivity, abundance, and diversity of salmon and steelhead populations.
· Manage for Variability - variations in ocean conditions and regional climate play a large role in the survival of anadromous fish and other species in the Columbia River Basin. Management actions should strive to help those species accommodate a variety of ocean conditions by providing a wide range of life history strategies.
· Habitat restoration work to reconnect ecosystem functions such as removal or lowering of dikes and levees that block access to habitat or installation of fish-friendly tide gates, protection or restoration of riparian areas and off-channel habitat, and removal of pile dikes.
· Long-term effectiveness monitoring for various types of habitat restoration projects in the estuary.



	Non-Prioritized – Resident Fish
· Develop and increase opportunities for consumptive and nonconsumptive resident fisheries for native, introduced, wild, and hatchery-reared stocks that are compatible with the continued persistence of native resident fish species and their restoration to near their historic abundance.

· When full mitigation by improving the abundance of native fish species is not feasible, manage non-native fish to maximize use of available existing and improved habitats, while complementing state and local regulations, in order to provide a subsistence- and sport-fishing resource, without adversely affecting native fish populations.



	Non-Prioritized - Wildlife

· Develop and implement habitat acquisition and enhancement projects to fully mitigate for identified losses.

· Coordinate habitat restoration and acquisition activities throughout the Basin with fish mitigation and restoration efforts to promote terrestrial and aquatic area connectivity.

· Monitor and evaluate habitat and species responses to mitigation actions.


Appendix 2: Management Questions, High Level Indicators, and Fish and Wildlife Program Indicators

	Biological Indicators


	Management Question (MQ) -1) Are Columbia River Basin fish and wildlife abundant, diverse, productive, spatially distributed, and sustainable?

High Level Indicator (HLI) -1) Abundance of Fish and Wildlife 

Fish and Wildlife Program Indicators (FW) -1) Abundance of salmon and steelhead in the Columbia River Basin.

FW-2) Abundance of pacific lamprey and sturgeon in the Columbia River Basin.

FW-3) Smolt-Adult return rates for ESA listed salmon and steelhead in the Columbia River Basin.

FW-4) Abundance of focal resident fish species in the Columbia River Basin.

FW-5) Wildlife species abundance and diversity in the Columbia River Basin.

FW-6) ESA listed or non-listed status and trend of fish and wildlife in the Columbia River Basin.

MQ-2) Are the actions implemented by the Council Fish and Wildlife Program having the expected biological effect on fish and wildlife and their habitat?

HLI-1) Abundance of Fish and Wildlife 

FW-7) Production of wild fish related to habitat improvement actions.

FW-8) Predation on fish in the Columbia River Basin.

MQ-3) Are Columbia River Basin ecosystems healthy?

HLI-2) Ecosystem Health

FW-9) Watershed Health for fish and wildlife.
FW-10) Non-native species distribution.

MQ-4) Are ocean conditions affecting Columbia River Basin anadromous fish?
HLI-2) Ecosystem Health

FW-11) Ocean Condition.

MQ-5) Is climate change affecting fish and wildlife in the Columbia River Basin?

HLI-2) Ecosystem Health

FW-11) Climate Change (to be developed).


	Implementation Indicators

	MQ-6) Are mainstem hydro operations meeting the Council Fish and Wildlife Program’s survival and passage objectives?
HLI-3) Hydrosystem Survival & Passage

FW-12) Salmon and steelhead juvenile survival through Federal Columbia River Power System’s dams.

FW-13) Salmon and steelhead adult survival through Federal Columbia River Power System’s dams.

MQ-7) Is harvest consistent with the Council fish and wildlife program’s vision?
HLI-4) Council Action

FW-14) Harvest numbers and rates per year for salmon, steelhead, sturgeon, and resident fisheries.

FW-15) Contribution of Council’s Fish and Wildlife program funded hatcheries to Columbia River Basin and Ocean fisheries.

MQ-8) Does artificial production complement resident and anadromous recovery and harvest goals within the Columbia River Basin?
HLI-4) Council Action

FW-16) Implementation of artificial production recommendations supported by the Council Fish and Wildlife Program’s.

FW-17) Abundance of hatchery parr/smolts released complement abundance of wild parr/smolts in-stream.

MQ-9) Are Council program actions coordinated within the program and with other programs?

HLI-4) Council Action

FW-18) Wildlife habitat units acquired relative to loss by dam.

FW-19) Number of instream fish passage improvements.

FW-20) Potential maximum additional miles of fish habitat made accessible.

FW-21) Amount of water conserved by conservation activities and water transactions for instream use.

FW-22) Amount of land protected for fish and wildlife.

FW-23) Amount of land receiving actions aimed at improving habitat for fish and wildlife.

FW-24) Managing predation on adult and juvenile fish.

FW-25) Define indicator for successful occurrence of Resident fish substitution to replace anadromous fish species loss due to hydrosystem.

FW-26) Define an indicator for: Progress in implementing action to address subbasin plan objectives and needs (limiting factors, priority reaches, etc).

FW-27) Coordination of Council Fish and Wildlife Program with other fish and wildlife entities, activities, and programs in the Basin.


Appendix 3: Anadromous Fish Implementation Strategy (in-development)

This strategy is in development. It will incorporate, as appropriate, the content of the Anadromous Fish Monitoring Sub-Framework developed during the 2009 Collaborative Columbia River Basin Monitoring and Evaluation Workshops. The Anadromous Fish Monitoring Sub-Framework includes tributary VSP, tributary habitat effectives and hatchery effectiveness for salmon and steelhead. Components for other anadromous fish, as well as for the ocean, estuary, mainstem components of the Program need to be developed and may incorporate aspects of the RME AA-NOAA-NPCC-BPA FCRPS Biological Opinon RPA workgroups’ report.

Appendix 4: Resident Fish Implementation Strategy (in-development)

This strategy is in development. A regional approach will be used to assist Council development of this strategy. This approach may be similar to how the Council is considering incorporating, as appropriate, aspects of the regional products related to the other two strategies.

Appendix 5: Wildlife Implementation Strategy (in-development)

This strategy is in development. It will incorporate, as appropriate, the content of the FCRPS Wildlife Mitigation Monitoring and Evaluation Framework being developed by the Wildlife Advisory Committee of CBFWA.






�The Program is funded by Bonneville Power Administration hydropower rate-payers. Other Action Agencies are also called upon within the Program to implement actions in the Fish and Wildlife Program, such as the US Army Corps of Engineers and the US Bureau of Reclamation.


� In a cost-risk analysis approach, the costs of the proposed action (or project) and the probability of success of the proposed action are compared with the risks to fish, wildlife and habitat resources of interest.





� Preponderance of evidence does not require a 95 percent level of certainty. The standard is met if the proposition is more likely to be true than not true. Effectively, the standard is satisfied if there is greater than 50 percent chance that the proposition is true. The actual percent change may be higher if the risk of being wrong is great, e.g., may result in extirpation of a species.





� The nine questions, although simply formatted as ‘yes’ or ‘no’ questions, are complex and require substantial investments in resources to determine where we are in the spectrum between ‘yes’ and ‘no’. Substantial effort and investments in research, monitoring and evaluation will be needed to eventually achieve the state of knowledge and, as relevant, the ecosystem state through mitigation that will allow us to answer ‘yes’ for all questions. The Council approved these questions as a working list in October 2009. The list of questions and associated indicators are listed in Appendix 2 and are also available online at http://www.nwcouncil.org/fw/program/hli/Default.htm.


� Performance standards stated in subbasin plans are not included. Only basinwide standards listed in the Program are included in this section.





� The Dam Passage Survival and Reach Survival performance standards were adopted as part of the Program’s Mainstem Monitoring and Evaluation Section. See footnote 18 on page 53 of the Columbia River Basin Fish and Wildlife Program - 2009 Amendments (Council Document 2009-09).





� See footnote above.


� 2009 Columbia River Fish and Wildlife Program page 24.





� �In addition to the selection process described in the text, the ten most common wildlife species reported by on-going wildlife projects are included: yellow warbler, mule deer, bald eagle, American beaver, black-capped chickadee, mink, elk, white tailed deer, mallard duck, and great blue heron.


�  Columbia River Basin Research Plan consists of a nine-year strategy with its implementation plans updated every three-years. The implementation plans are due for being undated in 2010.





� The 2006 Columbia River Basin Research Plan is available at  � HYPERLINK "http://www.nwcouncil.org/library/2006/2006-3.htm" ��http://www.nwcouncil.org/library/2006/2006-3.htm�





� In a cost-risk analysis approach, the costs of the proposed action (or project) and the probability of success of the proposed action are compared with the risks to fish, wildlife and habitat resources of interest.





� Risk analysis tools such as the Programmatic Comparative Risk Analysis, Comparative Risk Analysis of Alternatives, Risk Tradeoff Analysis and Risk Ranking, as well as others are discussed in Hofstetter, P, J.C. Bare, J.K. Hammitt, P.A. Murphy, and G.E. Rice. 2002. Tools for Comparative Analysis of Alternatives: Competing or Complementary Perspectives. Risk Analysis 22(5): 833-851.





� For examples of risk analysis, see (1) � HYPERLINK "http://www.scorecard.org/comp-risk/def/comprisk_explanation.html" ��http://www.scorecard.org/comp-risk/def/comprisk_explanation.html�; (2) Hofstetter, P, J.C. Bare, J.K. Hammitt, P.A. Murphy, and G.E. Rice. 2002. Tools for Comparative Analysis of Alternatives: Competing or Complementary Perspectives. Risk Analysis 22(5): 833-851; (3) Willis, H.H., M. L. DeKay, M. G. Morgan, H.K. Florig, and P. S. Fischbeck. 2004. Ecological Risk Ranking: Development and Evaluation of a Method for Improving Public Participation in Environmental Decision Making. Risk Analysis 24(2):363-378; (4) U.S. EPA. 1987. Unfinished Business: A Comparative Assessment of Environmental Problems. Washington, DC: EPA Office of Policy Analysis; (5) U.S. EPA. 1990. Reducing Risk: Setting Priorities and Strategies for Environmental Protection. Report number SAB-EC-90-021.Washington, DC: EPA Science Advisory Board; (6) U.S. EPA. 1993. Guidebook to Comparing Risks and Setting Environmental Priorities. Report number EPA 230-B-93-003. Washington, DC: EPA Office of Policy, Planning, and Evaluation. 





� Examples of study design and analysis include: Roni, P., editor. 2005. Monitoring stream and watershed mitigation. American Fisheries Society, Bethesda, Maryland; Downes, B. J., L. A. Barmuta, P. G. Fairweather, D. P. Faith, M. J. Keough, P. S. Lake, B. D. Mapstone, and G. P. Quinn. 2002. Monitoring Ecological Impacts: Concepts and Practice in Flowing Water. Cambridge University Press, New York, New York.





� At of the date of adoption of the 2009 Program amendment, the Council had adopted the following methods and protocols: Northwest Environmental Data Network’s Best Practices for Reporting Location and Time Related Data; Pacific Northwest Aquatic Monitoring Partnership’s (PNAMP) Methods for Collection and Analysis of Benthic Macroinvertebrate Assemblages in Wadeable Streams of the Pacific Northwest; and PNAMP’s Salmonid Field Protocol Handbook.





� The level of intensity is assessed based on the amount of effort invested in conducting the monitoring, time and labor, in addition to the cost associated with the monitoring effort.





� See footnote 12.





� See footnote 3.





� See footnote 15 and 16.





� The Council considers project level effectiveness assessment to be part of project compliance where it yields project-level information.





� For example, see the metrics suggested in: ISRP. 2008. Metric review of project reporting metrics for the Columbia River Basin Fish and Wildlife Program. ISRP 2008-7. Northwest Power and Conservation Council, Portland, Oregon.


� To clarify, the term Action Effectiveness, as defined in this document, is also refered to as ‘validation or intensive monitoring’ in the Washington Comprehensive Monitoring Strategy for Watershed Health and Salmon Recovery (� HYPERLINK "http://www.rco.wa.gov/documents/srfb/Monitoring/Comprehensive_Strategy_Vol_2.pdf" ��http://www.rco.wa.gov/documents/srfb/Monitoring/Comprehensive_Strategy_Vol_2.pdf� ). The Council defines the term Validation Monitoring as research that verifies the basic assumptions behind effectiveness monitoring and models. Hence, validation monitoring is used to assess the assumed linkage between implementation, compliance and effectiveness monitoring indicators, and the assumed indirect linkages between the effectiveness monitoring and the management objectives. 


� See footnote 3.


� For more information on the ISRP see http://www.nwcouncil.org/fw/isrp/Default.htm





� For more information on the ISAB see http://www.nwcouncil.org/fw/isab/Default.htm





� Such as the 2009 Symposium on Salmon Supplementation" given by the Nez Perce Tribe Department of fisheries Resource Management.





� The most recent Science-Policy Exchange was the Columbia River Estuary Science Policy Exchange held September 10-11, 2009 in Astoria, Oregon. 





� Indicators communicate a complex message, often compiled from numerous sources, in a simplified and useful manner. As used in this Implementation Framework, indicators may reflect biological, chemical or physical attributes of ecological condition and convey status and trends in environmental conditions. They also may reflect implementation progress made by the Program and other entities. Indicators should support large-scale assessments that are not evident from examination of isolated information; e.g. status of a salmon ecological significant unit. (PNAMP 2009 HLI Report is available at www.pnamp.org). The Council adopted two lists of indicators during October 2009 to communicate Program progress to two different audiences. The High Level Indicators is an abbreviated list of indicators that summarizes the information believed to be of most interest to Congress. The Fish and Wildlife Indicators summarize a broader coverage of information believe to be of interest to Pacific Northwest Governors, Columbia River Basin Fish and Wildlife managers, and the public.


� See 2009 Columbia Basin Fish and Wildlife Program pages 25-26.





� The Pacific Northwest Aquatic Monitoring Partnership (PNAMP) is developing tools to facilitate data management and sharing. project proponents should consult PNAMP products and apply them as relevant. The Council will evaluate PNAMP products and consider adopting their recommendations as part of the Implementation Framework as appropriate. PNAMP products related to data management and sharing products are available at � HYPERLINK "http://www.pnamp.org" ��www.pnamp.org�.





� TAURUS is an interactive website that provides the public access to the workings of Bonneville Power Administration’s Fish and Wildlife restoration program. Taurus also enables BPA and its regional partners to manage the program’s activities and accomplishments, and to define, evaluate, fund, and review portfolios of projects. TAURUS is available at www.cbfish.org.


� ISAB and ISRP reports are accessible on the Council’s website at � HYPERLINK "http://www.nwcouncil.org/library/Default.htm" ��http://www.nwcouncil.org/library/Default.htm�. 
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