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Executive Summary

The Collaborative Systemwide Monitoring and Evaluation Project (CSMEP) is a coordinated effort to improve the quality, consistency, and focus of fish population and habitat data to answer key monitoring and evaluation questions relevant to major decisions in the Columbia River Basin. CSMEP was initiated in October 2003 and is administered by the Columbia Basin Fish and Wildlife Authority (CBFWA), with the participation of several federal, state and tribal fish and wildlife agencies.
 CSMEP is a major commitment of the Council towards regionally integrated monitoring and evaluation (M&E) across the Columbia River Basin, and is a critical element of the Pacific Northwest Aquatic Monitoring Partnership (PNAMP). CSMEP’s specific goals are to: 1) interact with federal, state and tribal programmatic and technical entities responsible for M&E of fish and wildlife, to ensure that work plans developed and executed under this project are well integrated with ongoing work by these entities; 2) document, integrate, and make available existing monitoring data on listed salmon, steelhead, bull trout and other fish species of concern; 3) critically assess strengths and weaknesses of these data for answering key monitoring questions; and 4) collaboratively design, implement and evaluate improved M&E methods with other programmatic entities in the Pacific Northwest. 

Progress in FY2007
During FY2007 CSMEP biologists continued their reviews of the strengths and weaknesses of existing subbasin inventory data for addressing monitoring questions about population status and trends at different spatial and temporal scales. Work in this regard for FY2007 was focused on steelhead data for the Snake and Mid Columbia River, with supplemental assessments of bull trout data for the Walla Walla and John Day subbasins. The CSMEP web database originally developed in FY2004 to store inventory metadata in a readily accessible format and location was further developed by StreamNet and populated with a growing body of metadata from Columbia River Basin watersheds. Efforts in this regard for FY2007 focused on steelhead and bull trout inventory. CSMEP’s metadata inventory database now contains over 1550 data records, and has been expanded to provide information on fish habitat performance measures. CSMEP analysts additionally developed a Data Quality Guide for use in rating the quality of Columbia River Basin abundance data assembled for CBFWA’s State of the Resource (SOTR) reporting. Ratings for this data are based on three criteria: accuracy, precision, and representation.  
Significant progress was also made in FY2007 on CSMEP’s goals of collaborative design of improved M&E methods. CSMEP convened three monitoring design workshops (Dec. 8/06 and June 27-29/07 in Portland and Jan 16-17/07 in Astoria) to further explore how best to integrate the most robust features of existing M&E programs with new approaches. CSMEP also co-authored with PNAMP a report on their shared workshop for M&E decision makers and field practitioners held in Portland on March 16-17/06. CSMEP continued to build on this information to develop improved designs for monitoring the status and trends of fish populations and the effectiveness of habitat, harvest, hatchery and hydrosystem recovery actions within the Columbia River Basin. In FY2007 CSMEP completed their pilot exercise of developing design alternatives across different M&E domains within the Snake River Basin spring/summer Chinook ESU, and summarized these in two linked reports (Snake River Basin Pilot Study: Volumes 1 and Volume 2). Volume 1 provides a summary of overall approach and a general description of alternative designs developed by the CSMEP subgroups. Volume 2 provides details of the technical analyses undertaken by each of the subgroups. Elements of CSMEP’s work for their Snake River River Basin Pilot Study have fed into design considerations for the NOAA-F /BPA Salmon River Basin Pilot Project and the Lemhi Basin Habitat Conservation Plan (HCP). Further information on CSMEP strengths and weaknesses assessments and monitoring design products for FY2007 is presented in the main text of this Annual Report and as hyperlinks to products on the CSMEP public website. 

In FY2007 CSMEP significantly increased their outreach efforts to other M&E entities in the Basin. These efforts included presentations on CSMEP products and design analyses to the Northwest Power and Conservation Council (NPCC) on Dec. 13/06 and Oct. 17/07, to the Members Advisory Group (MAG) on April 24/07, to the Federal Caucus on June 6/07, to the Pacific Northwest Aquatic Monitoring Partnership (PNAMP) on Aug. 21/07, to NOAA fisheries on Sept. 13/07, to the Interior Columbia Technical Recovery Team (IC-TRT) on Nov.2/07 and Nov. 15/07, and at the September meeting of the American Fisheries Society (AFS) in San Francisco. CSMEP also sponsored two regional workshops with members of the Ad Hoc Supplementation Group (Feb. 14-15/07) and Columbia River fish harvest managers (July 31-Aug. 1/07) to promote increased agency dialogue on improving regional frameworks for hatchery supplementation and harvest M&E respectively. Continuing restructuring work was done on CSMEP’s public website in FY2007 to further promote communication and coordination amongst CSMEP members and interested parties. CSMEP participants also attended meetings of PNAMP’s Watershed Condition Workgroup and provided input into Pacific Region fish population metadata inventories being developed by the State of the Salmon (SoS) group and NOAA Fisheries. CSMEP has also developed a short brochure with an easy-to-under description of CSMEP’s approach and M&E products that can be used for general circulation. Finally, CSMEP participants have begun to organize a symposium on regional M&E that CSMEP will lead at the American Fisheries Society’s (AFS) conference in Portland, May/08.
CSMEP M&E Design Subgroups:

1)
Status and trends
In FY2007, the CSMEP Status and Trends Subgroup focused on completing a simulation model for evaluating alternative designs (low, medium, high) for monitoring status and trends of Snake River spring/summer Chinook at the population, MPG and ESU scales. The model incorporates the four data elements required for informing TRT decisions on species delisting (i.e., abundance, productivity, spatial structure and diversity). CSMEP’s simulation model provides a tool for assessing variability in data used to measure abundance, productivity, spatial structure, and diversity. By employing misclassification rates to describe errors in ascribed risk levels, it allows evaluation of the sensitivity of the IC-TRT viability criteria to changes in the quality of monitoring data employed, and provides quantitative comparisons of the reliability of status quo monitoring vs. alternative designs. Modeling analyses undertaken by CSMEP’s Status and Trends Subgroup and their alternative status and trends M&E designs for Snake River spring/summer Chinook are described in the CSMEP Snake River Basin Pilot Study (Volumes 1 and 2). 
To inform anticipated extension of this model to steelhead viability assessments, the Status and Trends Subgroup completed analyses in FY2007 of the strengths and weaknesses of existing monitoring data for steelhead in the Snake River Basin and the Mid Columbia (in Idaho, Washington and Oregon portions). The subgroup also assessed the quality of current monitoring data for Bull Trout in the John Day subbasin, as part of a continuing evaluation of requirements for efficiently integrating Status and Trends monitoring across multiple species.
2)
Hydrosystem

In FY2007 CSMEP’s Hydro subgroup consolidated their M&E design analyses for key Snake River Basin Pilot Study questions and worked through a formal process of evaluating the cost-precision tradeoffs represented by alternative designs (status quo, Low, Medium, High). CSMEP’s Hydro Subgroup focused their analyses on just three major sets of decisions for Snake River spring/summer Chinook and four questions related to those decisions, as shown in the following table.

	Decisions / Alternative Actions
	Hydro Action Effectiveness Questions 

	Are SARs, and important SAR ratios relating to effectiveness of transportation, meeting NPCC and BiOp targets? If targets are not met, (by how much?), then decision makers may need to consider changes in FCRPS operations (e.g., when, how much to transport and spill) or FCRPS configuration.
	1.
Is SAR sufficient for 1) NPCC goal
 & 2) recovery goals?

2.
Is transportation more effective than in‑river passage?

	Has hydrosystem complied with performance standards set out in 2000 FCRPS BiOp? If not, what changes are required?
	3.
How does annual in‑river survival of spring summer Chinook and steelhead (Lower Granite to Bonneville) compare to 2000 FCRPS BiOp performance standards? 

	Should FCRPS change the timing of transportation of some species within the season to improve survival?
	4.
How does effectiveness of transportation change over the course of the season? 


CSMEP’s Hydro Subgroup built upon the status quo (SQ), Low, Medium and High design options generated by the CSMEP Status and Trends group, recognizing that Status and Trends monitoring is the long term foundation for all other M&E. The preliminary Hydro Low, Medium and High designs supplement options developed by Status and Trend Subgroup with additional monitoring (e.g., PIT-tagging) required to answer the set of Hydro questions in the above table. The Hydro Subgroup also developed an estimate of the costs associated with PIT-tagging hatchery and wild fish, which can be applied to each of these options. As the Low, Medium, and High options were evaluated, the subgroup made iterative improvements to achieve higher levels of cost-effectiveness. Analyses undertaken by CSMEP’s Hydro Subgroup and their alternative hydrosystem M&E designs for Snake River spring/summer Chinook are described in the CSMEP Snake River Basin Pilot Study (Volumes 1 and 2).
3)
Habitat

Due to a substantial decrease in participation relative to 2006, work by the Habitat Subgroup in FY2007 focused on consolidating their earlier M&E design work for the Lemhi River watershed. The analyses undertaken by CSMEP’s Habitat Subgroup and their alternative habitat effectiveness M&E designs for spring/summer Chinook and bull trout in the Lemhi watershed are described in the CSMEP Snake River Basin Pilot Study (Volumes 1 and 2). In FY2007 the Habitat Subgroup also helped provide a basis for broader assessment of the extent and effect of habitat restoration activities across the Columbia River Basin by establishing a storehouse on CSMEP’s website for the BPA funded GIS database - Anadromous Fish-Related Habitat Projects and Long-Term Monitoring Efforts in Selected Columbia River Subbasins (Fisher Fisheries Ltd.). 
4)
Harvest

In FY2007, CSMEP’s Harvest Subgroup focused on evaluating potential improvements in harvest monitoring through alternative tagging approaches, as well as exploring existing harvest impact models to suggest means for incorporating variance estimates. Key questions for the Harvest Subgroup in FY2007 were:

1. What are the in-season estimates of run size and escapement for each stock management group (target and non-target) and how do they compare to preseason estimates?

2. What is the target and non-target harvest for wild and hatchery Upper Columbia spring Chinook and Snake River spring/summer Chinook, and when is it projected to meet allowable levels?

Although the focus of CSMEP’s pilot study was the Snake River Basin, Snake River spring/summer Chinook are harvested outside the boundaries of the Snake, within the lower Columbia River (along with other listed Chinook spawning in the upper Columbia and mid-Columbia). Therefore it was necessary to understand the decision making processes used to conduct spring Chinook salmon fisheries in the mainstem of the Columbia River and in terminal areas in tributaries of the Snake River. The Harvest Subgroup has undertaken broad-based assessments that focus on harvest designs that can improve pre-season estimates (to structure the fisheries), estimates of the number of Chinook harvested, incidental mortality and assessments of the stock composition of the harvest (to stay within ESA guidelines and fisheries quotas, and to ensure that upriver hatcheries meet their mitigation goals). Analyses undertaken by CSMEP’s Harvest Subgroup and their alternative harvest M&E designs for spring/summer Chinook are described in the CSMEP Snake River Basin Pilot Study (Volumes 1 and 2).
5)
Hatchery
In FY2007 CSMEP’s Hatchery Subgroup analyses targeted a nested high priority question:

· What is the distribution and relative reproductive success of hatchery origin adults in target and non-target Columbia River Basin populations?

As this question is Columbia River Basin-scale, CSMEP hatchery designs consequently needed to extend beyond the boundaries of the Snake River Basin. Evaluations of this question require two types of information:

1. estimates of the relative abundance of strays in a “representative” group of Columbia River Basin populations and

2. estimates of the reproductive success of hatchery origin adults relative to natural origin adults in target and non-target populations.

Although the two types of information are most informative when utilized simultaneously, sampling challenges preclude the formulation of a single design to generate representative estimates for both. In FY2007 CSMEP’s Hatchery Subgroup worked to develop proposed ‘Low’, ‘Medium’, and ‘High’ level designs separately for each type of information.  For the second element relating to designs for relative reproductive success (RRS) CSMEP’s Hatchery Subgroup has been working in collaboration with the Ad Hoc Supplementation Group. To assist development of these designs and allow evaluations of cost-precision tradeoffs, the Hatchery subgroup has: 1) undertaken a supplementary assessment of the strengths and weaknesses of current Coded Wire Tag (CWT) data used for stray rate monitoring, and 2) developed a model that allows exploration of the precision of stray ratio estimates obtained using CWT data. Analyses undertaken by CSMEP’s Hatchery Subgroup and their alternative hatchery M&E designs for spring/summer Chinook are described in the CSMEP Snake River Basin Pilot Study (Volumes 1 and 2).
6)
Design Integration

CSMEP continues to explore integration of the individual M&E domains within a larger monitoring framework (i.e., generate improved efficiencies through integrated designs). Integration across monitoring scales and domains is a general challenge faced Columbia River Basin-wide. In FY2007 CSMEP subgroups completed M&E design alternatives to address specific questions for their Snake River Basin Pilot Study.  These designs were developed (to a large extent) separately from the designs of the other subgroups, with only limited effort to integrate them. Now that CSMEP subgroup-specific designs have been formulated for identified priority questions, CSMEP has begun to assess where elements of these designs may converge (spatially, temporally, ecologically and programmatically). Identification of the common elements within the designs can provide the initial ‘building blocks’ to further develop a Columbia River Basin-wide integrated M&E program to address a larger suite of management questions.  This would be an iterative learning process, through which CSMEP will identify workable strategies for simultaneously addressing multiple questions across domains.

Strategies for integration that CSMEP has been pursuing include:

1. Building on a Status & Trends foundation. Layering of action effectiveness M&E alternatives on a consistent foundation of spatially representative Status and Trends monitoring

2. Integration within domains. Evaluating how alternative designs could best address multiple questions within a particular M&E domain (i.e., Hydrosystem, Hatchery, Harvest, Habitat, or Status & Trends specific)

3. Integration across domains. Evaluating how alternative designs could best address multiple questions across M&E domains (e.g., what elements of each subgroup’s designs can serve multiple functions)

4. Maximizing benefits of monitoring techniques. Evaluating how any particular monitoring technique can help address multiple questions across M&E domains (e.g., PIT tagging to address a suite of questions)
5. Maximizing sampling efficiencies and minimizing redundancies in designs. Evaluating shared costs and data gathering opportunities across overlapping designs.
Integration of M&E depends on the policy and management priorities of each domain and its constituent questions. Consequently, there is no “optimal” design that will exactly suit the preferences of all agencies. Therefore, program managers will need to iteratively review and collaboratively revise integrative strategies and designs. To assist this process CSMEP has been developing a suite of analytical tools and simulation models that will allow managers and scientists to jointly explore alternative M&E designs and associated trade-offs when addressing different questions (i.e., statistical power, costs, sampling effort, etc.). 
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1. Introduction

1.1
Background

The Collaborative Systemwide Monitoring and Evaluation Project (CSMEP) is a collaborative effort led by the Columbia Basin Fish and Wildlife Authority (CBFWA). Project participants include the U.S. Fish and Wildlife Service (USFWS), NOAA Fisheries (NOAAF), three state fish and wildlife agencies (WDFW, ODFW, IDFG), StreamNet, the Columbia River Inter-Tribal Fish Commission (CRITFC), the Nez Perce Tribe (NPT), Yakama Indian Nation (YIN), Confederated Tribes of the Umatilla Indian Reservation (CTUIR) and the Confederated Tribes of the Colville Reservation (CTCR). Close coordination occurs with the Pacific Northwest Aquatic Monitoring Partnership (PNAMP).

This multi-year project (now completing its 4th year) focuses on the issue of systemwide monitoring and evaluation of fish status, addressing requirements of NOAAF and USFWS biological Opinions and recovery plans as well as the NPCC Fish and Wildlife Program. CSMEP’s goal is to demonstrate the benefits of systematic development and evaluation of alternative M&E designs on a regional scale, for answering key questions related to fish and watershed management decisions in the Columbia Basin. It involves an integrated, collaborative effort by fisheries scientists and biometricians to fulfill seven objectives:

1. Interact with federal, state and tribal programmatic and technical entities responsible for monitoring and evaluation of fish and wildlife, to ensure that quarterly work plans developed and executed under this project are well integrated with ongoing work by these entities.

2. Collaboratively inventory existing monitoring data that bear on the problem of evaluating the status and trend of salmon, steelhead, bull trout and other species of regional importance across the U.S. portion of the Columbia Basin, and for selected parts of the Columbia River Basin in Canada which affect the status of key fish stocks in the U.S. portion of the Columbia River Basin (e.g., Okanagan sockeye).

3. Work with existing entities (e.g., StreamNet, NOAAF) to make a subset of existing monitoring data available through the Internet, recognizing the continuing evolution of data management in the Columbia Basin.

4. Critically assess the strengths and weaknesses of existing monitoring data and associated evaluation methods for answering key questions at various spatial scales concerning the state of ecosystems and fish habitat, as well as fish distributions, stock status and responses to management actions.

5. Collaboratively design improved monitoring and evaluation methods that will fill information gaps and provide better answers to these questions in the future, by providing state and tribal fish agency participation and work products for multi-agency development of regionally coordinated monitoring programs.

6. Assist state and tribal participants with regionally coordinated, multi-agency implementation of pilot projects or large scale monitoring programs.

7. Participate in regional forums to evaluate new monitoring program results, assess new ability to answer key questions, propose revisions to monitoring approaches, and coordinate proposed changes with regional monitoring programs.

Since project initiation in October 2003, CSMEP participants have collaboratively developed work plans in close consultation with other programmatic and technical entities (Objective 1). For Objective 2 (data inventory), CSMEP began with a set of 16 specific M&E questions adapted from Jordan et al. (2002), and a set of 45 performance measures for viable salmonid populations, adapted from McElhany et al. (2000). This original set of questions has been expanded by CSMEP workgroups to more comprehensively cover the key M&E questions perceived of relevance to decision makers in Columbia River Basin fish and wildlife managers (Appendix A). To evaluate the range of data quality that exists within the Columbia River Basin, CSMEP selected pilot subbasins that included both data rich and data poor areas and were located across a range of Basin Ecoregions. For each of these pilot subbasins, StreamNet staff and CSMEP biologists jointly completed an inventory of the information available for each of the key performance measures for each of the target fish species. An Internet-based CSMEP database (Objective 3) has been developed by StreamNet which allows access to the metadata recorded from these CSMEP inventories. For Objective 4, CSMEP biologists have reviewed the strengths and weaknesses of these data for addressing Tier 2 status and trend questions, and considered opportunities for using these data to answer Tier 3 action effectiveness questions (see Appendix A for definition of tiers). CSMEP workshops have provided continuing opportunities for biologists and biometricians from across the region to meet and discuss recent advances in M&E approaches (e.g., sampling frames, results from pilot projects, IMW strategies). CSMEP thus represents a unique forum for the cross-fertilization of M&E ideas among federal, state and tribal fish agency staff (Objective 7). Ideas expressed at these workshops have been incorporated into CSMEP’s pilot M&E study designs. CSMEP’s  design work for their Snake Basin Pilot Project has provided input to the NOAAF/BPA Salmon River Subbasin Pilot Study, and the Lemhi River Subbasin Habitat Conservation Plan (Objective 6). CSMEP made considerable progress in FY2007 in the creation and evaluation of alternative monitoring designs for both status & trends and action effectiveness monitoring (Objective 5). IN FY2007 CSMEP completed development of alternative M&E designs for their pilot study in the Snake River Basin. While these analyses have been focused principally on the Snake River spring/summer Chinook ESU, the intended area of relevance of our methodological findings is the entire Columbia Basin and beyond to the larger Pacific Region. 
CSMEP’s continuing work is intended to fulfill the following overall objectives: 

· Collaboratively develop M&E designs in an integrated, cohesive manner to ensure that experimental designs and monitoring protocols integrate across domains, spatial hierarchy levels and life cycles in a cost-effective manner, to address the information needs of decision makers.

· Apply the EPA’s Data Quality Objectives process to work systematically from decisions to M&E designs.

· Consider multiple objectives, observation error, natural spatial and temporal variability, future trends, and types of analytical methods to estimate parameters of interest, building upon existing work of the FCRPS RME Plan and other regional federal, state and tribal M&E efforts to date. 

· Recommend the most cost effective M&E designs within available budget constraints with well integrated M&E methods.

The conceptual approach for CSMEP’s collaborative design and evaluation process is captured in Figure 1.1. Specific work tasks and products associated with these objectives were to:

· Develop a draft design template and the general structure of a decision analysis to guide the evaluation of monitoring designs appropriate for different performance measures at various spatial and temporal scales.

· Review and revise the design process, design template and evaluative framework.

· Adapt / build tools and perform quantitative evaluations of alternative monitoring designs, taking into consideration their statistical and cost properties.

· Present an evaluation of alternative monitoring designs for the Snake River Basin to client agencies and reviewers.

· Revise the M&E designs and present the revised plans to clients and reviewers.

CSMEP’s assessments and design efforts during this period have been primarily focused on improving monitoring programs across M&E domains for Chinook salmon and steelhead.
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Figure 1.1.
Process for CSMEP development of basin-wide M&E designs.

2. Summary of Progress on M&E Designs in FY2007
Overview

CSMEP has developed a set of strategies and general principles to meet the challenge of integrating multiple M&E objectives for the Basin: 

1. involve federal, state, tribal and local entities in the collaborative development of M&E designs for multiple scales, questions and species, closely coordinating to ensure no duplication of effort;

2. survey managers and policy people to ascertain their relative priorities for different questions, scales, and species;

3. use decisions as the starting point for developing sampling, response and evaluation designs
, rather than questions, which permits a more rigorous assessment of the exact inputs and level of precision required in monitoring data, and the risks of making different types of decision errors (Marmorek et al. 2005); and

4. recognize that M&E designs inevitably involve tradeoffs across a number of design objectives and evaluation criteria, and attempt to address these tradeoffs explicitly. 

Three monitoring design workshops were undertaken by CSMEP participants in FY2007 (Dec. 8/06 and June 27-29/07 in Portland and Jan 16-17/07 in Astoria) to further explore how best to integrate the strengths of existing monitoring with alternative approaches that help to deal with their weaknesses. CSMEP also co-authored with PNAMP a report on their shared workshop for M&E decision makers and field practitioners held in Portland on March 16-17/06. CSMEP has continued to evaluate the ability of varied M&E approaches to answer the questions in Appendix A, and has laid out a structured approach to evaluating the costs, benefits and tradeoffs of different M&E strategies (i.e., ProAct Process—see Section 2.6). The CSMEP design process is fully outlined in Proposed Evaluation and Design of Preliminary Design Templates (Parnell et al. 2005) available on the CSMEP website. As a pilot example of this design process CSMEP focused their efforts principally on the Snake River spring/summer Chinook; this pilot exercise is, however, intended to illustrate the steps that will be required for development of an integrated monitoring program across the Columbia River Basin. 
For their Snake River Basin Pilot Study CSMEP has been using the 7-step EPA Data Quality Objectives (DQO) process to rigorously connect policy decisions and the M&E designs that provide the input for these decisions (Table 2.1). The DQO process forces rigor: clarification of the critical management decisions to be made in the Columbia River Basin, the alternative evaluation approaches to those decisions, the performance measures required to feed those evaluation approaches, and the sampling options available to generate data for the key performance measures. In FY2007, the five CSMEP subgroups (Status and Trends, Habitat, Harvest, Hydro and Hatcheries—see Table 2.2 for participants in each subgroup) have continued their work on applying the DQO process to develop a set of robust M&E designs for evaluating both the status and trends of fish populations and the effectiveness of habitat, harvest, hatchery and hydrosystem recovery actions. That is, what are the M&E alternatives for answering the questions laid out in Appendix A, how well can each option answer those questions, and at what cost? What are the risks of not answering certain questions well? Results of steps 1‑5 of the DQO process for the spring/summer Chinook ESU pilot exercise for each CSMEP subgroup are available on the CSMEP Website (Marmorek et al. 2005). Participants in each of the CSMEP subgroups in FY2007 are listed in Table 2.2.

Table 2.1.
EPA Data Quality Objectives process for developing monitoring and evaluation designs. (Source: United States Environmental Protection Agency. 2000. Guidance for the Data Quality Objectives Process. EPA QA/G-4. www.epa.gov/swerust1/cat/epaqag4.pdf
	1. State the problem

2. Identify the decision

3. Identify inputs to the decision

4. Define the study boundaries

5. Develop an “if-then” decision rule

6. Specify limits on decision errors (both directions)

7. Optimize the design for obtaining data


In FY2007 CSMEP completed their pilot exercise of developing design alternatives across different M&E domains within their Snake River Basin Pilot Study, and summarized these in two linked reports (Snake River Basin Pilot Study: Volumes 1 and Volume 2). Volume 1 provides a summary of overall approach and a general description of alternative designs developed by the CSMEP subgroups. Volume 2 provides details of the technical analyses undertaken by each of the subgroups.

In FY2007 CSMEP also significantly increased their outreach efforts to other M&E entities in the Basin. These efforts included presentations on CSMEP products and design analyses to the Northwest Power and Conservation Council (NPCC) on Dec. 13/06 and Oct. 17/07, to the Members Advisory Group (MAG) on April 24/07, to the Federal Caucus on June 6/07, to the Pacific Northwest Aquatic Monitoring Partnership (PNAMP) on Aug. 21/07, to NOAA fisheries on Sept. 13/07, to the Interior Columbia Technical Recovery Team (IC-TRT) on Nov.2/07 and Nov. 15/07, and at the September meeting of the American Fisheries Society (AFS) in San Francisco. CSMEP also sponsored two regional workshops with members of the Ad Hoc Supplementation Group (Feb. 14-15/07) and Columbia River fish harvest managers (July 31-Aug. 1/07) to promote increased agency dialogue on improving regional frameworks for hatchery supplementation and harvest M&E respectively. CSMEP participants also attended meetings of PNAMPs Watershed Condition Workgroup and provided input into Pacific Region fish population metadata inventories being developed by the State of the Salmon (SoS) group and NOAA Fisheries. CSMEP has also developed a short brochure with an easy to under description of CSMEP’s approach and M&E products that can be used for general circulation. Finally, CSMEP participants have begun to organize a symposium on regional M&E that they will lead at the AFS conference in Portland, May/08.

Table 2.2.
Participants in each of the CSMEP design subgroups in FY2007. 
	I)
Status and Trends of Listed Species/Stocks for Extinction Risks and Recovery Evaluations:

Alan Byrne (IDFG), Darcy Pickard (ESSA), Ken MacDonald (CBFWA), Eric Tinus (ODFW), Dan Rawding (WDFW), Paul Wilson (USFWS), Tim Dalton (ODFW), Rick Orme (NP), Marc Porter (ESSA), 

	II)
Effects of Habitat Restoration Actions:

Charlie Paulsen (Paulsen Environmental Research), Tim Copeland (IDFG), Nick Bouwes (Eco Logical Research), Robert Al_Chokhachy (Eco Logical Research), Steve Katz (NOAA), Michael Rayton (CTCR), Marc Porter (ESSA)

	III)
Effects of Hydrosystem Operations:

Charlie Petrosky (IDFG), Earl Weber (CRITFC), Paul Wilson (USFWS), Charlie Paulsen (Paulsen Environmental Research), Tom Berggren (FPC), David Marmorek (ESSA)

	IV)
Effects of Hatchery Operations:

Chris Beasley (NP-Quantitative Consultants), Peter Galbreath (CRITFC), Lyman MacDonald (WEST), Jay Hesse (NP), Tim Dalton (ODFW), Marc Porter (ESSA)

	V)
Effects of Harvest Management Decisions

Tom Rien (ODFW), Chris Kern (ODFW), Kris Ryding (WDFW), Saang-Yun Hyun (CRITFC)


2.1
Status & trends

CSMEP’s Status and Trends subgroup has focused its efforts on identifying monitoring design elements necessary to address one of the most important management decisions in the Snake River Basin: has there been sufficient improvement in status of Snake River S/S Chinook to justify delisting the ESU and allow removal of ESA restrictions? This decision is based on the abundance, productivity, spatial structure and diversity of SRSS Chinook salmon over the prior 10 years (IC-TRT 2005). A full description of the subgroup’s work on DQO steps 1‑5 for the Snake pilot is presented as a chapter in Marmorek et al. 2005. A brief PowerPoint presentation describing the subgroup’s DQO steps 1‑5 is also provided on the CSMEP website.

In FY2007 as part of its work on DQO steps 6 and 7, the Status and Trends Subgroup continued development of a simulation model that can be used for evaluating alternative designs for monitoring fish at the population, major population group and ESU scales. Monitoring designs are described as high, medium, and low templates, in reference to the levels of accuracy and precision in data that are collected using each template. Alternative design templates can be compared in terms of cost ($/yr) and probability of error in decisions that are associated with individual templates. Presentations of the subgroup’s progress on this model in were given to the Interior Columbia Technical Recovery Team (IC-TRT) at meetings in Boise and Portland in FY2007.

CSMEP’s simulation model provides a tool for assessing variability in data used to measure abundance, productivity, spatial structure, and diversity. By employing misclassification rates to describe errors in ascribed risk levels, it allows evaluation of the sensitivity of the IC-TRT viability criteria to changes in the quality of monitoring data employed, and provides quantitative comparisons of the reliability of status quo monitoring vs. alternative designs. Modeling analyses undertaken by CSMEP’s Status and Trends Subgroup and their alternative M&E designs for Snake River spring/summer Chinook are described in the CSMEP Snake River Basin Pilot Study (Volume 1 and Volume 2).
To inform anticipated extension of this model to steelhead viability assessments, the Status and Trends Subgroup completed analyses in FY2007 of the strengths and weaknesses of existing monitoring data for steelhead in the Snake River Basin and the Mid Columbia. The subgroup also assessed the quality of current monitoring data for Bull Trout in the John Day subbasin, as part of a continuing evaluation of requirements for efficiently integrating Status and Trends monitoring across multiple species.

2.1.1
Status & trends simulation model
The IC-TRT) developed viability criteria for application to the Interior Columbia Basin salmonid ESUs (July 2005). The viability criteria are based on four types of information: abundance, productivity, spatial structure and diversity (McElhany et al. 2000). The TRT criteria define rules (Appendix B) for taking this information at the population scale and assessing the viability at the population, major population group (MPG) and ESU scale. 

CSMEP has developed a model to help managers understand the variability in the information used to make decisions about viability status. The process of assessing the effectiveness of current monitoring methods is in itself a very useful tool. This information can help the manager to determine where it is feasible to improve monitoring methods, and the model can be used to test how much value would be gained by making those improvements. The model can evaluate the sensitivity of the TRT viability criteria to changes in the quality of data. The tool is flexible and information specific to the ESU can be used. The initial objective of this model is to evaluate alternative design templates for determining the status of Snake River Spring/Summer (SRSS) Chinook salmon, while limiting risk in the decision to acceptable levels. The ultimate objective is to develop a tool that can be adapted for monitoring designs in other basins and for other species. 

Dummy data sets for the model have been developed as tests of how the ESU is described as viable, given alternative monitoring designs. Through this process we are now able to compare status quo monitoring designs in the Snake River Spring/Summer Chinook ESU to CSMEP proposed Low, Moderate and High designs. In the future we intend to adapt this model as necessary for application to other ESUs. The modeling and analyses that have been undertaken by CSMEP’s Status and Trends Subgroup and proposed alternative status and trends M&E designs for Snake River spring/summer Chinook are described in the CSMEP Snake River Basin Pilot Study (Volume 1 and Volume 2). 

2.2
Hydrosystem

In FY2005, CSMEP’s Hydro Subgroup tackled a set of ten hydro management questions across several scales: individual projects, survival by different passage routes through the hydrosystem, and overall life cycle survival (Marmorek et al. 2005; CSMEP Hydro subgroup 2005). These different scales relate to a variety of decisions: operations at individual projects (e.g., spill, bypass, removable spillway weirs); overall operations (e.g., when to transport fish within season, compliance with hydrosystem biological opinions), longer term hydrosystem decisions (e.g., flow management, effectiveness of transportation over multiple years, system configuration); and adequacy of hydrosystem operations for stock recovery. Moving along these scales, the performance measures of interest change. Performance measures range from direct survival at and between dams, to smolt-to-adult survival rates (e.g., smolts leaving Lower Granite Dam to adults returning there 2‑3 years later) to inferences about delayed mortality from contrasts in mortality patterns (contrasts in recruits/spawner or smolt-to-adult survival rates).

In FY2006, the CSMEP Hydro Subgroup narrowed our focus to three sets of decisions for Snake River spring/summer Chinook and four questions related to those decisions, (Table 2.3). Through FY2006 and 2007 the Hydro Subgroup worked on advancing through steps 6 and 7 of the DQO process, that is: specifying limits on decision errors in both directions (step 6); and optimizing the design for obtaining data (step 7). 
Table 2.3.
Hydrosystem decisions and associated questions tackled by the CSMEP hydro group in FY2006-2007.

	Decisions / Alternative Actions
	Hydro Action Effectiveness Questions 

	Are SARs, and important SAR ratios relating to effectiveness of transportation, meeting NPCC and BiOp targets? If targets are not met, (by how much?), then decision makers may need to consider changes in FCRPS operations (e.g., when, how much to transport and spill) or FCRPS configuration.
	1.
Is SAR sufficient for 1) NPCC goal
 & 2) recovery goals?

2.
Is transportation more effective than in‑river passage?

	Has hydrosystem complied with performance standards set out in 2000 FCRPS BiOp? If not, what changes are required?
	3.
How does annual in‑river survival of spring summer Chinook and steelhead (Lower Granite to Bonneville) compare to 2000 FCRPS BiOp performance standards? 

	Should FCRPS change the timing of transportation of some species within the season to improve survival?
	4.
How does effectiveness of transportation change over the course of the season? 


To date, neither NOAA and USFWS Biological Opinions nor NPCC documents have specified limits on decision errors related to the decisions in Table 2.3. Therefore the Hydro Subgroup used various models and statistical methods to examine hypothetical decision rules and the potential decision errors associated with these hypothetical rules under different monitoring and evaluation designs. Decision errors were measured by a variety of metrics, as described below. Alternative designs included varying the number of PIT-tagged fish, the location of that tagging, and the duration of monitoring. 

This work was conducted in close coordination with the BiOp Remand Passage Modeling Group and BiOp Remand RME group, as five members of the CSMEP Hydro Subgroup participate in these BiOp Remand efforts. Some of the CSMEP Hydro Subgroup’s work products have already been shared with the BiOp Remand groups.

Our previous work on the DQO process tackled nine hydrosystem related decisions, the questions associated with these decisions, and for a subset of the questions, a range of Low, Medium and High preliminary monitoring strategies specific to each question. The subgroup began their efforts by consolidating their previous preliminary strategies for multiple hydrosystem questions into a single set of Status Quo (SQ), Low (L), Medium (M) and High (H) strategies that spanned multiple questions. To encourage integration across domains, this set of hydro monitoring strategies built upon the preliminary strategies developed by the Status and Trend group. The analyses undertaken by CSMEP’s Hydro Subgroup and their alternative hydrosystem M&E designs for Snake River spring/summer Chinook are described in the CSMEP Snake River Basin Pilot Study (Volume 1 and Volume 2).
2.3
Habitat

Habitat actions are considered a cornerstone of recovery strategies for Columbia River Basin fish stocks but there is a need to more clearly determine the effectiveness of these actions for increasing salmonid survival rates and production. Monitoring designs for evaluating the effectiveness of habitat actions must be able to reliably detect two linked responses:

1.
the effect of habitat actions on fish habitat; and

2.
the effect of changes in fish habitat on fish populations.

The Habitat Subgroup has recognized that there are serious challenges to the development of a generic template for habitat effectiveness monitoring (i.e., standardized DQO approach can be difficult to apply):
1.
Habitat conditions vary greatly across subbasins in terms of their natural biogeoclimatic regimes, the status of their fish populations, the degree of human impact and management, and the number and nature of restoration actions that have been implemented, or are being considered for implementation within them. 

2.
Habitat effectiveness questions encompass different scales of inquiry, which imply different scales of monitoring.

3.
Management objectives for the results of habitat actions are often not clearly articulated and can therefore be difficult to quantitatively evaluate 

4.
The mechanistic linkages between habitat change and fish response are often poorly understood

CSMEP’s Habitat Subgroup in FY2006 instead worked on developing a consistent “process” that can be applied to development of individual monitoring designs dependent on the particular situation. They piloted this approach within the Lemhi Subbasin. Due to a substantial decrease in participation relative to 2006, work by the Habitat Subgroup in FY2007 focused strictly on consolidating this earlier M&E design work for the Lemhi River watershed and undertaking initial outreach to other subbasins/programs that might benefit from similar CSMEP design efforts for habitat effectiveness monitoring. It anticipated that such proactive design efforts for individual subbasins will be of particular benefit for areas with major habitat projects planned for the near future and that are supported by a management and monitoring program in the early stages of development. The analyses undertaken by CSMEP’s Habitat Subgroup and their alternative habitat effectiveness M&E designs for spring/summer Chinook and bull trout in the Lemhi watershed are described in the CSMEP Snake River Basin Pilot Study (Volume 1 and Volume 2). In FY2007 the Habitat Subgroup also helped provide a basis for broader assessment of the extent and effect of habitat restoration activities across the Columbia River Basin by establishing a storehouse on CSMEP’s website for the BPA funded GIS database - Anadromous Fish-Related Habitat Projects and Long-Term Monitoring Efforts in Selected Columbia River Subbasins (Fisher Fisheries Ltd.). 

2.4
Harvest

The CSMEP Harvest Subgroup is assessing the value of harvest monitoring alternatives (bias, precision, and cost) using the US v Oregon Technical Advisory Committee (TAC) fishery impact models as a tool to describe how precision and bias of impact estimates may be influenced by changes in harvest monitoring. Snake River Spring/Summer Chinook salmon recovery monitoring has been the focus of continuing design efforts in FY2007.
During much of FY2006-2007, the Harvest Subgroup continued employing EPA’s 7-step DQO process (EPA 2000) to describe the decision-making process used to conduct spring Chinook salmon fisheries in the mainstem of the Columbia River and in terminal areas in tributaries of the Snake River. The subgroup described the problems encountered in conducting fisheries, namely ensuring that fisheries related mortalities do not exceed prescribed levels for conservation of weak or federal ESA-listed salmon populations or predetermined allocation rates among user groups (US v Oregon, Pacific Salmon Treaty, Columbia River Compact). The subgroup also identified the thresholds (impact rates) at which decisions to close or reshape fisheries occur and the performance measures and metrics needed to monitor and evaluate the magnitude of the impact rates. We described the major fisheries that affect wild Snake River spring/summer Chinook salmon and defined the spatial scale of interest. We reviewed the decision rules for each fishery that determine whether and for how long a fishery will be conducted. The focus of the Harvest subgroup has been on four major spring Chinook salmon fisheries:

1. a selective commercial drift gillnet fishery in the mainstem Columbia River downstream of Bonneville Dam; 

2. a selective recreational fishery in the mainstem of the Columbia River; 

3. nonselective Platform (hook and line or hoop nets) and set gillnet fisheries in the three reservoirs upstream of Bonneville Dam; and

4. selective tribal and non-tribal fisheries in selected tributaries of the Snake River.

Working with members of TAC, the Harvest Subgroup has identified opportunities and constraints to developing alternative harvest M&E designs relative to current monitoring (“status quo” M&E). Assembled datasets have provided examples of the statistical properties of the actual harvest monitoring data that are typically collected to estimate harvest impact rates, and these have been used to analyze the sensitivity of impact models to current and alternative inputs. The Harvest Subgroup has also begun to analyze the effects of varying rates of sampling effort both temporally and spatially on precision and bias. Through discussion with TAC membership, associated costs of harvesting activities (e.g., FTEs, number of vehicles, boats, aerial flights, etc.) have been assembled for examining design trade-offs. Analyses undertaken by CSMEP’s Harvest Subgroup and their alternative harvest M&E designs for spring/summer Chinook are described in the CSMEP Snake River Basin Pilot Study (Volume 1 and Volume 2).
2.5
Hatchery

The Hatchery Subgroup’s review of regional hatchery M&E suggested that many of the critical CSMEP identified hatchery questions would be sufficiently addressed at the level of individual hatcheries if existing and proposed hatchery RM&E programs—such as that associated with the Northeast Oregon Hatchery project (NEOH)—were funded. However, the Hatchery subgroup concluded that hatchery questions relating to impacts on non-target populations would remain largely unaddressed or at best could be evaluated only via weak inference from the extrapolation of results obtained at the scale of individual programs. The subgroup noted that the distribution of monitoring effort was likely insufficient to representatively address many uncertainties, limiting the broad application of the results. Hence, they endeavored to reduce some of the large scale uncertainties to a set of tractable study designs with the goal of evaluating hatcheries as a class of actions (top-down approach) rather than by simply trying to accumulate results from individual projects to address large scale questions (bottom-up approach). A series of reports over the years has called for development of large-scale evaluations of the effects of supplementation as a general restoration strategy (ISAB 2003; ISRP 2005; ISRP and ISAB 2005; NPCC 2004). A related effort, the Ad Hoc Supplementation Group has begun to address this specific use of hatchery technology. The Ad Hoc Supplementation Group has now become closely coordinated with CSMEP, including involvement in a shared workshop in 2007 and continuing feedback on CSMEP designs.

Given the importance of broader evaluations, the Hatchery Subgroup in FY2006-2007 began to focus on a subset of key hatchery questions that would not or cannot be addressed by individual programs. For work in FY2007 the Hatchery Subgroup analyses targeted a single nested high priority question:

· What is the distribution and relative reproductive success of hatchery origin adults in target and non-target Columbia River Basin populations?

This question addresses uncertainties associated with the operation of hatcheries as a class of actions, and as such, is most applicable when viewed at the scale of the Columbia River Basin as whole. Athough CSMEP’s pilot work was focused on the Snake River Basin, such questions around the effectiveness of hatcheries are Columbia River Basin-scale in nature. CSMEP hatchery designs consequently needed to extend beyond the boundaries of the Snake River Basin. Although somewhat daunting, this approach has some real strengths:

1. Within the nested question there are strata that can be used to define a sampling design.

2. Because there are a lot of candidate locations/hatcheries, we can use a statistical design to select which ones should be sampled.

3. Because of points one and two, the results of such a stratified analysis enable us to predict outcomes at unsampled locations/hatcheries.

It is likely that a number of the uncertainties relating to artificial propagation can be addressed most efficiently at a larger spatial scale using stratified designs. The Ad Hoc Supplementation Group has similarly concluded that a system-wide stratified monitoring effort of supplementation projects and associated reference populations is likely to answer questions about the impacts of this restoration strategy on naturally reproducing populations. 

Evaluations of CSMEP’s target hatchery question require two types of information:

1. estimates of the relative abundance of strays in a “representative” group of Columbia River Basin populations and

2. estimates of the reproductive success of hatchery origin adults relative to natural origin adults in target and non-target populations.

Although the two types of information are most informative when utilized simultaneously, sampling challenges preclude the formulation of a single design to generate representative estimates for both. In FY2007 CSMEP’s Hatchery Subgroup worked to develop proposed ‘Low’, ‘Medium’, and ‘High’ level designs separately for each type of information.  For the second element relating to designs for relative reproductive success (RRS) CSMEP’s Hatchery Subgroup has been working in collaboration with the Ad Hoc Supplementation Group. To assist development of these designs and allow evaluations of cost-precision tradeoffs, the Hatchery subgroup has also: 1) undertaken a supplementary assessment of the strengths and weaknesses of current Coded Wire Tag (CWT) data used for stray rate monitoring, and 2) developed a model that allows exploration of the precision of stray ratio estimates obtained using CWT data. Analyses undertaken by CSMEP’s Hatchery Subgroup and their alternative hatchery M&E designs for spring/summer Chinook are described in the CSMEP Snake River Basin Pilot Study (Volume 1 and Volume 2).

2.6
Synthesis and integration

CSMEP has been exploring the integration of the individual M&E component parts within a larger monitoring framework (i.e., generate improved efficiencies through integrated designs) for the Snake Basin pilot design. This integration effort across scales and subgroups, illustrated in Figure 2.1., is a challenge faced by all subbasins; hence the results will be of general benefit basin wide. The group has begun to develop a comprehensive matrix of shared performance measures and data interdependencies across the different CSMEP subgroups. This evolving Looking Outward Matrix (LOM) is available on the CSMEP Website. The matrix has provided a starting foundation for identifying the priority performance measures for monitoring and the relevant spatial scale(s) of these data for varied subgroup monitoring needs. CSMEP has also developed an Integrated Costs Database Tool that will allow M&E designers to integrate monitoring costs for shared performance measures to achieve greater efficiencies across monitoring programs. A user guide to this application is available on the CSMEP web site and a beta version of the Integrated Costs Database Tool will soon be available for testing by CSMEP participants and other groups.
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Figure 2.1.
Conceptual illustration of integration of monitoring across M&E domains.
CSMEP is working to ensure that analyses and monitoring designs explored as part of the project are consistent with the overarching objectives of Columbia River Basin monitoring agencies. Table 2.4 provides a summary of CSMEP interactions with agency representatives throughout FY2007. CSMEP representatives have participated in a series of PNAMP meetings and a number of CSMEP participants are also PNAMP members. CSMEP/PNAMP co-authored a report in FY2007 on their shared 2006 workshop for regional M&E decision makers and field practitioners.

Table 2.4.
CSMEP programmatic and technical interactions in FY2007.

	Entity
	Purpose of Interaction

	Pacific Northwest Aquatic Monitoring Partnership (PNAMP) 
	Explain CSMEP tasks, continue to refine project / program descriptions, harmonize PNAMP and CSMEP workplans. Attend PNAMP meetings to promote ideas and receive feedback.

	AREMP; PIBO; OWEB
	Explain CSMEP tasks; more clearly define CSMEP’s potential role in fish habitat monitoring

	EPA (Corvallis)
	Explain CSMEP; clarify exactly what they’re doing; get inventory and design documents (or URLs) regarding habitat / fish monitoring; explore utility of GRTS designs for Snake Basin pilot areas

	NOAAF – Action Agency RME Group 
	Explain CSMEP; clarify current status (beyond RME plan)

	NOAA – Pilot Projects under 35019; Chris Jordan 
	Explain CSMEP; clarify exactly what they’re doing;  obtain information on products from RME studies in John Day (OR), Wenatchee, Methow & Okanagan (WA) ,Lemhi and Salmon (ID); contribute to pilot project designs

	Technical Recovery Teams (TRTs) for the Interior and Lower Columbia, Willamette
	Explain CSMEP; get input on needs of decision-makers clarify exactly what they’re doing; get inventory and design documents (or URLs) regarding approaches to monitoring and recovery evaluations; obtain TRT documents and GIS products for Snake Basin design work; get input from TRT to inform S & T designs and simulation models

	USFWS Bull Trout Recovery Monitoring and Evaluation Group (RMEG)
	Explain CSMEP; clarify exactly what they’re doing; get RMEG inventory and design documents regarding approaches to monitoring and recovery evaluations of bull trout; integrate RMEG ideas into CSMEP pilot designs for resident fish M&E

	TAC
	Explain CSMEP; clarify exactly what they’re doing; get TAC input on CSMEP approaches to harvest M&E designs and simulation models 

	BiOP Remand groups
	Explain CSMEP; clarify exactly what they’re doing; get Remand groups’ input on CSMEP approaches to M&E designs (particularly for Hydrosystem) and simulation models

	Ad Hoc Supplementation Group
	Explain CSMEP; clarify exactly what they’re doing; obtain assistance in gathering necessary datasets. get Ad Hoc groups’ input on CSMEP approaches to M&E designs for hatchery questions 


Ultimately, all M&E decisions involve tradeoffs and a balancing of risks. Insufficient M&E risks repeated implementation of management actions that are actually ineffective, or else not detecting that certain actions actually are effective. Either outcome wastes money and potentially incurs increased risk to fish populations by not expending limited resources most efficiently. For example, at least $14 billion has been spent since 1990 on stream and river restoration projects across the Continental United States, yet only a small fraction of these projects have been monitored for their effects (Bernhardt et al. 2005). Conversely, unnecessary or excessive M&E wastes money that could otherwise be spent on implementing actions that are known to be effective in recovering fish populations. Decision analysis has been shown to be a powerful tool for improving the design of large-scale M&E programs (e.g., Parnell 2002, MacGregor et al. 2002, Walters and Green 1997, Keeley and Walters 1994, Peterman and Antcliffe 1993, Antcliffe 1992, McAllister and Peterman 1992a, b). These studies often show that the optimal design, when the tradeoffs between objectives and across alternatives are considered, is not necessarily the design with the highest statistical power for detecting change or trend in important indicators. 

The PrOACT approach (Hammond et al 1999) is being employed by CSMEP as a simplified multi-objective decision analysis that provides a suitable framework for dealing with the large number of objectives associated with the Columbia Basin M&E issues. PrOACT is a process of Problem definition, determination of Objectives, development of Alternative actions, calculation or assessment of the Consequences associated with each alternative across the set of objectives, and the evaluation of Tradeoffs across alternatives for particular objective, or between objectives for a particular alternative. PrOACT is an iterative process that involves cycling over the development of M&E alternatives, evaluating them, assessing tradeoffs, revising alternatives and then starting again, starting from a broad set of alternatives that gradually narrows to an acceptable choice or set of choices (Figure 2.2). 
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Figure 2.2.
Flow of PrOACT process for narrowing the range of alternative choices.

CSMEP has been attempting to apply the PrOACT approach in FY2007 for the generation and filtering of their alternative M&E designs across the subgroups based on a suite of criteria which includes: 1) high inferential ability, 2) strong statistical performance, 3) reasonable cost, 4) practical application, and 5) environmental impact (Table 2.5).

Table 2.5.
CSMEP monitoring design objectives and criteria for evaluating alternative designs.
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CSMEP continues to explore integration of the individual M&E domains within a larger monitoring framework (i.e., generate improved efficiencies through integrated designs). Integration across monitoring scales and domains is a general challenge faced Columbia River Basin-wide. In FY2007 CSMEP subgroups completed M&E design alternatives to address specific questions for their Snake River Basin Pilot Study.  These designs were developed (to a large extent) separately from the designs of the other subgroups, with only limited effort to integrate them. Now that subgroup-specific designs have been formulated for identified priority questions, CSMEP has begun to assess where elements of these designs may converge (spatially, temporally, ecologically and programmatically). Identification of the common elements within the designs can provide the initial ‘building blocks’ to further develop a Columbia River Basin-wide integrated M&E program to address a larger suite of management questions.  This would be an iterative learning process, through which CSMEP would identify workable strategies for simultaneously addressing multiple questions across domains.

Strategies for integration that CSMEP has been exploring in FY2007 include:

1. Building on a Status & Trends foundation. Layering of action effectiveness M&E alternatives on a consistent foundation of spatially representative Status and Trends monitoring.
2. Integration within domains. Evaluating how alternative designs could best address multiple questions within a particular M&E domain (i.e., Hydrosystem, Hatchery, Harvest, Habitat, or Status & Trends specific).
3. Integration across domains. Evaluating how alternative designs could best address multiple questions across M&E domains (e.g., what elements of each subgroup’s designs can serve multiple functions).
4. Maximizing benefits of monitoring techniques. Evaluating how any particular monitoring technique can help address multiple questions across M&E domains (e.g., PIT tagging to address a suite of questions).
5. Maximizing sampling efficiencies and minimizing redundancies in designs. Evaluating shared costs and data gathering opportunities across overlapping designs.
Integration of M&E depends on the policy and management priorities of each domain and its constituent questions. Consequently, there is no “optimal” design that will exactly suit the preferences of all agencies. Therefore, program managers will need to iteratively review and collaboratively revise integrative strategies and designs. To assist this process CSMEP will continue refinement of their suite of analytical tools and simulation models that will allow managers and scientists to jointly explore alternative M&E designs and associated trade-offs (i.e., statistical power, costs, sampling effort, etc.). 
3. Subbasin Inventory and Evaluation

3.1
Subbasin inventory work

CSMEP’s metadata inventories describe, in a systematic manner, the kinds of information currently available on the abundance, productivity, spatial distribution and diversity of salmon, steelhead and resident fish species of concern. CSMEP inventory efforts in FY2007 were significantly constrained as StreamNet was able to provide only limited assistance to the project.  Information assembled included supplemental data on steelhead from the mid-Columbia and detailed inventories of bull trout datasets for Oregon. 
3.2 
Strengths and weaknesses analyses

Throughout FY2007 CSMEP biologists continued with their evaluations of the strengths and weaknesses of pilot subbasin fish inventory data for addressing the CSMEP Tier 1, 2 and 3 monitoring questions The strengths and weaknesses reviews completed over the duration of the CSMEP project to date (Table 3.1) are identifying areas where fish monitoring is currently being done well, in addition to uncovering inferential weaknesses and data gaps that will be important to address in CSMEP’s monitoring design work. Specific work in this regard for FY2007 was focused on steelhead data for the Snake and Mid Columbia River (for Idaho, Oregon and Washington, with supplemental assessments of bull trout data for the Walla Walla and John Day subbasins.
Table 3.1.
Data strengths and weaknesses analyses completed through FY2007 by subbasin and species (hyperlinked to the Table B2 summaries on the CSMEP website).

	State
	Subbasin
	Species

	Idaho
	South Fork Salmon
	spring/summer Chinook

	
	Clearwater, Selway
	Chinook (spring, summer)
steelhead (summer)
bull trout

	
	Snake
	steelhead (2007)

	Oregon
	Imhaha 
	Chinook (spring)
steelhead (summer)

	
	Lower Columbia
	fall Chinook

	
	Deschutes
	steelhead

	
	Mid Columbia
	Steelhead (2007)

	Washington
	Lewis
	Chinook (spring, tule and bright fall)
steelhead (summer, winter)

	
	Yakima
	coho
fall Chinook
spring Chinook
steelhead (summer)

	
	Methow
	Chinook (spring, summer)
steelhead (summer)

	
	Snake and Mid Columbia 
	Steelhead (2007)


In FY2007 CSMEP also assisted CBFWA with development of a Data Quality Guide for assessing the strengths and weaknesses of fish abundance datasets CBFWA has been assembling for their Status of the Resource (SoTR) reporting. For the SOTR, abundance estimates are to be rated in terms of three criteria: accuracy, precision, and representation. Continuing work on the Data Quality Guide will seek to determine whether it is possible to collapse this information into a single combined rating for simpler use by managers, or to leave as ratings for each criterion. It will also be necessary to determine how flexible the ratings are among species, and across ecoregions. Test use by CBFWA in FY2008 and further interaction with CSMEP analysts will seek to evaluate these elements.
3.3
CSMEP public website and web data application

In FY2007 CSMEP continued to improve (with the assistance of the CBFWA web designer) the user interface of their publicly accessible website. This site hosts a growing body of CSMEP products (i.e., analyses, reviews, presentations, reports) that have been developed within the project. Sublinks to these products are well categorized with easy and intuitive access.

CSMEP (with StreamNet’s assistance) also continued to expand their centralized web-based data application (managed by the regional StreamNet office in Portland) to store and allow access to CSMEP inventory metadata and data assessments (user name: CSMEP, password: CSMEP).  New inventory was limited in FY2007 due to StreamNet funding constraints, but as of the end of FY2007 there were over 1550 metadata records stored on the CSMEP data server and the application has been expanded to provide information on fish habitat performance measures.
Appendix A.
Summary of CSMEP Questions

(Used to guide both assessments of the strengths and weaknesses of existing data and the development of robust monitoring designs)

	Tier 1. Broadscale Fish Distribution and Ecosystem Status

	· What is the distribution of adult salmonid fishes across broad regions?

	· What is the ecosystem status for Columbia River Basin (CRB) fish populations? 

	Tier 2. Fish Population and Habitat Status and Trends

	· What is the size, annualized growth rate, freshwater productivity, age-structure of CRB fish populations? 

	· How frequently do resident fish spawn, and what life history types make up different populations?

	· What is the fraction of potential natural spawners that are of hatchery origin?

	· What are the physical habitat condition, biological condition and chemical water quality of CRB fish spawning and rearing habitat?

	· Have listed CRB populations recovered sufficiently for delisting and removal of ESA restrictions?

	Tier 3. Action Effectiveness of Specific Recovery Actions (habitat, hydro, hatchery, or harvest management) 

	HABITAT

	· Have specific habitat projects affected habitat conditions and local fish population survival, abundance or condition?

	· Did groups of habitat projects within a subpopulation or sub watershed on aggregate affect fish survival, abundance or condition in a larger demographic unit?

	· Are particular classes of habitat projects effective?


	· What are the mechanistic connections between habitat actions and fish population responses?

	· Have habitat projects achieved the expected improvements in conditions?

	HARVEST

	· What are the inseason estimates of run size and escapement for each management group and how do they compare to preseason estimates?

	· What is the target and nontarget harvest and when is it projected to reach allowable levels?


	HATCHERIES

	· To what extent can hatcheries be used to assist in meeting harvest management goals while keeping impacts to natural populations within acceptable limits?

	· To what extent can hatcheries be used to enhance viability of natural populations while keeping impacts to non-target populations within acceptable limits?

	· To what extent can hatcheries be used to conserve the genetic legacy of imperiled fish populations?

	HYDROSYSTEM

	· Are smolt-to-adult survival rates (SARs) sufficiently high to meet NPCC and recovery goals?

	· Has hydrosystem complied with performance standards set out in 2000 FCRPS BiOp?

	· What are the patterns in fish survival rates both within the mainstem and subsequent to it, for different species and groups of fish (e.g., transported vs. in‑river, hatchery vs. wild, upstream vs. lower river)? 

	· What’s the effect of different within-season transportation management and flow/spill management actions on various measures of fish survival rates?

	· To what extent would Removable Spillway Weirs improve fish survival rates, at both the project scale and over the overall life cycle?


For each of the above questions, CSMEP biologists are addressing the following five issues:

1. What are the spatial scales of interest for this question?

2. Has anyone attempted to answer this question before in this sub-basin, or for a larger spatial unit that contains this sub-basin? If Yes, who did this, and how? What methods were used? Provide reference citation. Was accuracy or precision of answer estimated?

3. If answer to #2 was no (or attempt failed), could question be answered with available data? (yes, no, maybe, don’t know). Any ideas on how / method? At what level of accuracy AND precision, ideally with quantitative estimates, or if not available qualitative estimates (L, M, H).

4. On what spatial scale could answers be provided with existing information (e.g., tribs, individual pop, pop group, ESU) and over what temporal scale (e.g., last 20 years, last 5 years)?

5. Summarize the overall strengths and weaknesses of existing data for answering this question. What critical improvements are required to overcome weaknesses

Appendix B.
TRT Viability Rules

The population scale viability status is determined by the risk level of: a) the abundance and productivity (AP) and b) the spatial structure and diversity (SSD). The AP risk level is determined by calculating the geometric mean and variance of the abundance over the past 10 years and the geometric mean of the productivity over the past 20 years. The point estimate (abundance, productivity) with error bars is then overlaid on the TRT defined viability curves and the AP risk level is determined by the location of the estimate and error bars on the viability curve plot (Figure C1). 
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Figure C1.
Population viability curves and abundance/productivity risk levels.

The spatial structure and diversity for a population is summarized by 12 metrics defined by the TRT. Each metric considers a different aspect of the SSD information from distribution of fish to genetic composition (Table 12 of TRT). For each population each of the 12 metrics is assessed a risk level (VL, L, M, H) and these 12 risk levels are then combined into a single integrated population score for each population. The viability status of the population is defined as either: not viable (NV), maintained (M), viable (V), or highly viable (HV) based on the AP and SSD risk levels (Table 13 of TRT). The major population group (MPG) is then defined as viable (V) or not viable (NV) based on the viability status of the combination of populations in the MPG. The Snake River Spring/Summer Chinook Salmon ESU is considered viable only if all of the MPGs are viable (Pete Hassemar-TRT, TRT viability criteria).















































































































































































































































































�	Agencies: Columbia Fish and Wildlife Authority (CBFWA), US Fish and Wildlife Service (USFWS), Columbia River Intertribal Fish Council (CRITFC), Bonneville Power Administration (BPA), Oregon Department of Fish and Wildlife (ODFW), Washington Department of Fish and Wildlife (WDFW), Idaho Department of Fish and Game (IDGF), Fish Passage Center (FPC), StreamNet, Nez Perce Tribe, Umatilla Indian Reservation, Confederated Tribes of the Colville Reservation, Yakama Indian Nation 


	Consultants: ESSA Technologies Ltd. (Facilitators), Eco Logical Research, Quantitative Consultants, Paulsen Environmental Research, Western Ecosystems Technology (WEST)


�	Pg. 13 of NPCC mainstem amendments of 2003-2004. www.nwcouncil.org/library/2003/2003-11.pdf ; interim goals of 2-6% SAR


�	Sampling designs refer to the selection of locations and times to sample, response designs to what is monitored (and how) at those locations and times, and evaluation designs to the analytical methods used on the data to make a decision or answer a question which feeds into a decision.


�	Pg. 13 of NPCC mainstem amendments of 2003-2004. www.nwcouncil.org/library/2003/2003-11.pdf ; interim goals of 2-6% SAR


�	The questions span 3 tiers, as defined in Jordan et al. (2002): Tier 1 - broad-scale assessment of fish distributions at a sampling frequency of about 3 to 5 years, and a general assessment of ecosystem status at a sampling frequency of about 5 to 10 years. Tier 2 - statistically based sampling to determine the annual trends in the status of fish populations and their habitat. Tier 3 - research and monitoring to assess, in the form of explicitly posed experiments, the effectiveness of specific recovery actions.


� The effects of classes of habitat actions on fish habitat can be evaluated with reach-scale assessments of habitat performance measures. At the scale of a demographic unit however (e.g., a fish population), there are generally several classes of actions being implemented concurrently. Thus in many cases it may not be feasible to isolate the effects of particular classes of habitat actions on fish survival or abundance at the population scale. Even assessing the effects of groups of habitat actions on populations will require a greatly increased degree of regional coordination within and among subbasins in the timing and location of restoration project implementation (� HYPERLINK "http://www.essa.com/projects/descriptions/1263.htm" ��Marmorek et al. 2004�). 
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