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Collaborative, Systemwide Monitoring and Evaluation Project (CSMEP) 


CSMEP is a co-ordinated effort to improve the quality, consistency, and focus of fish population and habitat data to answer key monitoring and evaluation (M&E) questions relevant to major decisions in the Columbia Basin. CSMEP is chaired by the Columbia Basin Fish and Wildlife Authority (CBFWA), with the collaborative participation of several federal, state and tribal fish and wildlife agencies
. The project grew out of M&E needs described in the Council’s Fish and Wildlife Program, and those of federal agencies, articulated in Jordan (2002). The 3-year project received strong endorsement by the ISRP, CBFWA and NPCC in the Mainstem/Systemwide Review (fall 2002), and started in October, 2003 with BPA funding of $968,802 per year. CSMEP is a major commitment of the Council towards regionally integrated M &E across the Columbia Basin, and is a critical element of PNAMP (Figure 1). 
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Figure 1. Relation of the CSMEP project to the PNAMP regional initiative. CSMEP provides PNAMP with many work products of value to its Fish Population Work Group. Coordination occurs through overlapping membership, shared workplan development, and exchange of work products. Source: Steve Waste (NPCC) and Jennifer Bayer (USGS)
Over the first two years of the project (fy04, fy05), about 40 fisheries scientists and biometricians from these agencies have worked together to generate many useful work products to improve the quality, consistency and relevance of monitoring and evaluation efforts in the Columbia Basin.  These work products are described below, with hyperlinks for those readers interested in reviewing the content of these products in detail.  The project has been widely recognized in the Columbia Basin as a leading innovator in M&E, and much more progress is anticipated in fy06.  
CSMEP is now preparing a proposal Phase 2, to cover fiscal years 2007 to 2009. The proposed budget and general task descriptions are in the attached spreadsheet.
Project History 

CSMEP is focused 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. This has involved an integrated, collaborative effort by fisheries scientists and biometricians within CSMEP to fulfill seven objectives:

1. Interact with federal, state and tribal programmatic and technical entities responsible for monitoring and evaluation of fish and wildlife, 

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 Columbia Basin, 

3. Work with existing entities (e.g. StreamNet, NOAA Fisheries, NPCC) to make a subset of existing monitoring data available through the Internet
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. Coordinate state and tribal participation and work products for 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.

Progress on each of these seven objectives is described below:

Objective 1:
Communicate and coordinate monitoring and evaluation activities
Since project initiation CSMEP participants have collaboratively developed work plans in close consultation with other programmatic and technical entities to ensure that analyses and monitoring designs explored as part of the project are consistent with the overarching objectives of Columbia Basin monitoring agencies. Table E.1 provides a summary of CSMEP interactions with agency representatives throughout FY 2004 and FY 2005. CSMEP representatives have also regularly participated in PNAMP meetings and workshops and a number of CSMEP participants are also PNAMP members. CSMEP/PNAMP have initiated planning for a shared workshop early in FY 2006 among four of the key monitoring groups in the Basin: PNAMP, CSMEP, Federal RME program, and NED to further clarify M&E niches across the groups. 

CSMEP gave a presentation at the NPCC Council meeting in June, 2005 and received Council feedback on CSMEP’s ongoing process. CSMEP also convened a workshop in Bonneville in July 2005 to present CSMEP’s analytical results to date and solicit input from invited agency managers. A summary report of this July 2005 workshop is provided on the CSMEP website. CSMEP has developed a survey form that can be used to consistently identify the key monitoring questions (across species and spatial scales) of most relevance to different regulatory agencies This survey matrix, “Relevance of Monitoring Questions to Regulatory Agencies” is available on the CSMEP website. CSMEP was discussed at the August 30, 2005 MAG meeting and completion of this survey was assigned to group members as an agenda item. CSMEP has refined the questionnaire since that time and is pursuing completion of this matrix by agency managers and PNAMP members as a key item in FY 2006. The results of this questionnaire will help reshape as necessary CSMEP inventory and design efforts over FY 2006. 

Table E.1.
CSMEP programmatic and technical interactions in FY 2004 & 2005.

	Entity
	Purpose of Interaction

	Pacific Northwest Aquatic Monitoring Partnership (PNAMP) 
	Explain CSMEP tasks and work products, continue to refine project / program descriptions, harmonize PNAMP and CSMEP workplans. Use PNAMP as conduit to get programmatic support from above for various agencies’ staff (e.g. BLM, USFS, DEQ, EPA) to assist StreamNet staff with Task 2

	AREMP; PIBO; OWEB
	Explain CSMEP tasks and work products; more clearly define CSMEP’s role in fish habitat monitoring; obtain information on habitat monitoring for integration with our Snake Basin pilot designs

	EMAP (ODFW); 
EPA EMAP (Corvallis)
	Explain CSMEP and work products; clarify exactly what they’re doing; get inventory and design documents regarding habitat / fish monitoring; initiate collaboration on EMAP designs for Snake Basin pilot

	NOAA Fisheries Habitat Group 
	Explain CSMEP tasks and work products; clarify exactly what they’re doing; get inventory and design documents (or URLs) regarding habitat monitoring; work collaboratively on DQO process

	NOAA – Action Agency RME Group 
	Explain CSMEP tasks and work products; review Sept 2003 RME plan; clarify current status (beyond Sept 2003 RME plan); get inventory and design documents (or URLs) regarding habitat / fish monitoring; coordinate work plans and priority M&E questions

	NOAA – Pilot Projects under 200301700; Chris Jordan 
	Explain CSMEP tasks and work products; clarify exactly what they’re doing; get inventory and design documents regarding habitat / fish monitoring pertaining to watersheds of interest; obtain information on products from RME studies in John Day (OR), Wenatchee, Methow & Okanagan (WA) ,and Salmon (ID); contribute to Salmon pilot project design

	Technical Recovery Teams (TRTs) for the Interior and Lower Columbia, Willamette
	Explain CSMEP tasks and work products; get input on needs of  decision-makers clarify exactly what they’re doing; get inventory and design documents regarding approaches to monitoring and recovery evaluations; obtain TRT documents and GIS products for Snake Basin design work;  get input from TRT to inform Status and Trend designs

	USFWS Bull Trout Recovery Monitoring and Evaluation Group (RMEG)
	Explain CSMEP tasks and work products; clarify exactly what they’re doing; get RMEG inventory and design documents regarding approaches to monitoring and recovery evaluations of bull trout


Objectives 2 and 3: Inventory existing monitoring data/make it accessible 

CSMEP subbasin inventories describe, in a systematic manner, the kinds of information currently available on the abundance, productivity, spatial distribution and diversity of salmon, steelhead and bulltrout. To evaluate the range of data quality that exists within the Columbia Basin, CSMEP has selected pilot subbasins that included both data rich and data poor areas. 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. In FY 2004 CSMEP, with the assistance of StreamNet staff, completed inventories of existing fisheries monitoring data for pilot subbasins in Washington (Lewis, Yakima), Oregon (Lower Columbia, Imnaha) and Idaho (South Fork Salmon River and Selway River drainages). During FY 2005, CSMEP biologists and StreamNet conducted detailed inventories of fish data for seven additional pilot subbasins selected in Washington (Okanagan, Methow, Kalama), Oregon (Deschutes, Grande Ronde) and Idaho (Middle Fork Salmon, Upper Fork Salmon). The locations of these CSMEP pilot subbasins (as well as the Federal RME pilot subbasins) are provided in an overview map on the CSMEP website. This CSMEP inventory process will continue in FY 2006 for new subbasins to be selected in the three member states. 

To focus their subbasin data inventories, CSMEP began with a set of 16 specific monitoring and evaluation 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 was subsequently expanded by CSMEP workgroups to more comprehensively cover the key M & E questions perceived of relevance to decision makers in Columbia fish and wildlife agencies (Appendix E1). CSMEP Table C1 level inventories were targeted at information for Status and Trends.  Information applicable to Tier 3 action effectiveness questions was also solicited, but not much of this information is available due to the historic paucity of well designed action effectiveness programs. Definitions for the data descriptors and performance measures developed by CSMEP for the subbasin metadata inventories (CSMEP C1 tables) are provided in a document posted on the CSMEP website: Revised Table C1 Structure and Definitions for Data Descriptors (Columns) and Performance Measures (Rows) to Guide Development of the CSMEP Inventory Database and Data Input system. 

The results of the subbasin metadata inventories (C1 tables) undertaken by CMSEP to date are now served up through a web-based meta-database developed, hosted, and maintained by the Oregon Department of Fish and Wildlife's Natural Resource Information Management Program (NRIMP) (nrimp.dfw.state.or.us/csmep). As of the end of FY 2005 there were more than 1450 fish inventory records on this CSMEP data server and there have been over 36,000 hits on the web server to date. This CSMEP meta-database is proving useful not only to fisheries biologists operating within the confines of the pilot subbasins inventoried to date, but is providing information to a broader range of analysts who can query the growing CSMEP dataset to develop overviews and comparisons of the varied monitoring techniques, design approaches, analytical assumptions etc. that are being applied for M&E across the region.  

CBFWA has also developed a publicly accessible CSMEP website for coordination amongst CSMEP members, communication of CSMEP goals and products to a larger audience, and the storage of important reference materials.

Objective 4:
Assess the strengths and weaknesses of existing monitoring data.
Throughout FY 2004 and FY 2005 CSMEP biologists critically assessed the strengths and weaknesses of each pilot subbasin’s meta-data and associated evaluation methods for answering the key CSMEP 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 (CSMEP B2 tables). CSMEP biologists 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 E1 for definition of tiers). The strengths and weaknesses reviews (Table E.2) completed to date are identifying areas where fish monitoring is being done well, in addition to uncovering inferential weaknesses and data gaps that will be important to address in CSMEP’s monitoring design work. Though excellent monitoring does exist in many subbasins, a common weakness is the fact that sampling sites were not typically chosen through a rigorous process that allows generalization to larger spatial scales. A preliminary overall synthesis of strengths and weaknesses across the pilot subbasins is available on the CSMEP website (link to come). This synthesis will be further developed in FY 2006 (i.e., are there strengths and weaknesses in regards to monitoring of particular performance measures that are common across the subbasins?)

Table E.2.
Data strengths and weaknesses analyses completed in FY 2004/05 by subbasin and species (hyperlinked to the Table B2 summaries on the CSMEP website).

	State
	Subbasin
	Species

	Idaho
	South Fork Salmon River
	spring/summer chinook

	
	Clearwater, Selway River 
	chinook (spring, summer)
steelhead (summer)
bull trout

	Oregon
	Imhaha 
	chinook (spring)
steelhead (summer)

	
	Lower Columbia
	fall chinook

	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)


Objective 5: 
Collaboratively design improved monitoring and evaluation methods 

Significant progress has been made on CSMEP’s goals of collaborative design of improved M&E methods. Six multi-agency monitoring design workshops have been held (three in FY 2004 and three in FY 2005) to explore how best to integrate the most robust features of existing monitoring programs with new approaches (e.g., Federal RME pilot studies, EPA EMAP). CSMEP is exploring the ability of these approaches to answer the questions in Appendix E1, and is attempting to lay out a structured approach to evaluating the costs, benefits and tradeoffs of different M&E strategies. Through the use of EPA’s Data Quality Objectives process (DQO) CSMEP is developing general ‘design templates’ 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. The CSMEP design process is outlined in the document: Proposed Evaluation and Design of Preliminary Design Templates (Parnell et al. 2005) available on the CSMEP website.  

CSMEP’s focus on developing its M&E designs employing EPA’s DQO process is intended to emphasize iterative learning within an adaptive management loop. CSMEP’s overall design process involves the following steps:

1. initial problem assessment to make explicit our current understanding of the system, clarify our understanding of management goals in the Columbia Basin, and identify the key uncertainties in evaluating agency management actions;

2. careful design of monitoring to evaluate management actions and reduce the key uncertainties;

3. monitoring of key performance measures to test key management hypotheses and assess progress towards management goals;

4. evaluation of monitoring results against the goals defined in the assessment phase; and

5. adjustments in our understanding of the system and the effects of management actions; and proceed back to step 1.

In FY 2005, five CSMEP subgroups (Status and Trends, Habitat, Harvest, Hydro and Hatcheries) have been applying the 7-step EPA Data Quality Objectives  (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. As a pilot example of this design process, CSMEP has focused their efforts to date principally on the Snake River Basin spring/summer chinook ESU; this pilot exercise is however intended to illustrate the collaborative processes that will be required for further development of an integrated monitoring program across the entire Columbia River Basin.

Status and Trends Subgroup:

CSMEP’s Status and Trends Subgroup has focused on identifying monitoring design elements necessary to adequately address one of the most important management decisions in the Snake River Basin: has there been sufficient improvement in population status of a listed Snake River S/S Chinook ESU to justify delisting and allow removal of ESA restrictions?  This decision is based on the abundance, productivity and spatial structure & diversity of SRSS chinook salmon over the prior 10 years (IC-TRT 2005). The Status and Trends Subgroup’s summary of the design elements (DQO steps 1-7) for status and trends monitoring that are required to answer this question is provided on the CSMEP Website. A full description of the Status and Trends Subgroup’s work on DQO steps 1-5 for the Snake River Pilot is presented as a chapter in Marmorek et al. 2005. A brief PowerPoint presentation describing the Status and Trends Subgroup’s DQO steps 1-5 is also provided on the CSMEP website.

In FY 2005 as part of its work on DQO steps 6 and 7, the Status and Trends Subgroup began 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; this tool will be further refined in FY 2006. These design alternatives are intended to describe: 1) the location and temporal pattern of measurements (“sampling design”); 2) the specific types of measurements that are to be made (“response design”); and 3) the analyses to be performed to make a decision (“evaluation design”). Alternative design templates will be compared in terms of cost (dollars/yr) and probability of error in decisions that are associated with individual templates. The immediate objective of this tool is to evaluate alternative design templates for determining the status of SRSS Chinook salmon.  The ultimate objective is to develop a tool that can be adapted for monitoring designs in other basins and for other species. A draft document outlining the Subgroup’s DQO steps 6-7 modeling approach is provided on the CSMEP Website, as is a preliminary version of the alternative design spreadsheet that will feed this model. PowerPoint presentations on the subgroup’s approach to DQO steps 6‑7 (Presentation1, Presentation2) are provided on the CSMEP website.

Hydro Subgroup:

CSMEP’s Hydro Subgroup took on a subset of hydro management questions across several scales: individual projects, survival by different passage routes through the hydrosystem, and overall life cycle survival.  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. The choices that are available to improve the quality of information for hydrosystem decisions, and reduce the risks of making incorrect decisions, include: the number of years of data collected, the magnitude of tagging effort, the number of stocks that are monitored, the ability to filter out year to year natural variation and isolate the signal of management actions, and implementation of deliberate manipulations of hydrosystem operations to reduce uncertainty in effectiveness evaluations. For many of these questions, CSMEP has developed low, medium and high alternative designs and explored the strengths and weaknesses of each approach.

The Hydro Subgroup’s summary (to be updated)of the design elements (DQO steps 1-7) for hydro monitoring are provided on the CSMEP website. A full description of the Hydro Subgroup’s work on DQO steps 1-5 for the Snake pilot is presented as a chapter in Marmorek et al. 2005. A report on the Hydro Subgroup’s current progress on DQO steps 6-7 is provided on the CSMEP Website, as are PowerPoint presentations for the Hydro Subgroup’s DQO steps 1-5 and DQO steps 6-7 (Presentation1, Presentation2)

Habitat Subgroup:

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’s summary of the general design elements (DQO steps 1-5) for Habitat monitoring that can help address these questions is provided on the CSMEP website. A full description of the Habitat Subgroup’s current work on DQO steps 1-5 for the Snake River Pilot (at both intensive and extensive scales) is presented as a chapter in Marmorek et al. 2005.

The Habitat Subgroup has recognized, however, that there are serious challenges to the development of a generic template for habitat effectiveness monitoring. These include:

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.

The Subgroup is instead attempting to develop a consistent “process” that can be applied to development of individual monitoring designs dependent on the particular situation. They are piloting this approach within the Lemhi River Subbasin. A summary of the Habitat Subgroup’s detailed DQO steps 1-7 for the Lemhi River Subbasin is provided on the CSMEP website, as is a full Habitat report (to be updated) on this DQO process for the Lemhi Subbasin. PowerPoint presentations for the Habitat Subgroup’s DQO steps 1‑5 and DQO steps 6-7 (Presentation1, Presentation2) are also available on the CSMEP Website.

Hatchery Subgroup:

Throughout the FY 2005 contract period, the Hatchery Subgroup identified a number of questions important to the evaluation of hatchery management, and has reviewed numerous existing and proposed hatchery research, monitoring, and evaluation (RME) plans within the Columbia River Basin. Following this review, the Hatchery Subgroup has concluded that existing and proposed hatchery RME plans (if fully implemented) are likely to address the majority of the management questions identified by the Subgroup.  However, the Hatchery Subgroup has also concluded that a number of questions regarding the effectiveness of hatcheries as a class of actions are unlikely to be adequately addressed by existing and proposed hatchery RME. These hatchery effectiveness questions (identified in the Hatchery Subgroup’s Summary (to be updated) on the CSMEP website) will likely be efficiently and comprehensively addressed only through the implementation of a stratified and representative study design that spans the entire Columbia River Basin.  With appropriate stratification, this diversity can be leveraged to identify the mechanistic linkages of individual programs to broader monitoring questions that evaluate the overall effectiveness of hatchery strategies at the regional scale. These broader-scale hatchery program effectiveness questions (as opposed to individual hatchery operation questions) will become the focus of CSMEP designs intended to address larger scale multi-hatchery questions that can be stratified across the region. 

The Hatchery Subgroup has focused much of their initial efforts on developing alternative monitoring designs that could help answer two of these critical questions relating to hatchery effectiveness:

1.
What is the magnitude and distribution of hatchery strays into natural populations, and 

2.
What is the relative reproductive success of naturally spawning hatchery fish and natural origin fish? 

Insights into approaches gained from the CSMEP analyses required to address these two questions will provide a foundation for tackling additional hatchery questions in a prioritized manner in FY 2006. The Hatchery Subgroup’s summary of the design elements (DQO steps 1-7) for hatchery monitoring that are required to answer these and other questions are provided on the CSMEP website. A full description of the Hatchery Subgroup’s work on DQO steps 1-5 for the Snake pilot is presented as a chapter in Marmorek et al. 2005. A report on the Hatchery subgroup’s current progress on DQO steps 6-7 is provided on the CSMEP website, as are PowerPoint presentations for the Hatchery Subgroup’s DQO steps 1-5 and DQO steps 6-7.

Harvest Subgroup:

Targeted fisheries on salmon are managed by setting allowable catch, catch allocations and open periods for each fishery prior to opening a fishery (considering escapement goals and preseason/updated run predictions) and then adjusting those regulations as runs develop. However, both mark-selective and non-selective fisheries can exert mortality on non-targeted stocks of anadromous, adfluvial, and resident species that are incidentally intercepted.  Removal of fish in fisheries can potentially affect spawners, life history diversity and the spatial structure of populations. The Harvest Subgroup has therefore been focused on developing alternative monitoring designs that can answer two general classes of Harvest questions:

1.
What are the inseason 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 nontarget harvest and when is it projected to reach allowable levels?

The Harvest Subgroup’s summary of the design elements (DQO steps 1‑7) for harvest monitoring that are required to answer these questions is provided on the CSMEP website. A full description of the Harvest Subgroup’s work on DQO steps 1‑5 for the Snake pilot is presented as a chapter in Marmorek et al. 2005. A report on the Harvest Subgroup’s current progress on DQO steps 6-7 is provided on the CSMEP Website, as are PowerPoint presentations for the Harvest Subgroup’s DQO steps 1-5 and DQO steps 6‑7 (Presentation 1, Presentation2).

Integration of monitoring across the CSMEP subgroups:

A CSMEP Monitoring Integration Group has been formed to explore the integration of the individual RME 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 monitoring efforts is a challenge faced by all subbasins; hence the results will be of general benefit basin wide. The Integration 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 is providing 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. The Monitoring Integration Group is also pursuing a simulation analysis to assess the cost/benefit of a large integrated PIT-tagging program designed to address a range of key monitoring questions across the subgroups. The ultimate intent is to evaluate what intensities of basin-wide PIT-tagging (and at what life-stages) would/would-not-be sufficient to achieve adequate statistical power and at reasonable cost to address the suite of Subgroup questions at various spatial scales. Initial analyses for this exercise are presented as a draft report (PIT tag V2 10-17-05.doc) (to be updated) on the CSMEP Website. The Integration Group will be working to further quantify this analysis in FY 2006 and intends to extend this approach into other sampling protocols that have the potential for integration across the monitoring subgroups.

Objective 6:
Assist implementation of pilot projects/large scale monitoring programs

CSMEP’s ongoing work on the Snake Basin Pilot Project is directly feeding into the NOAAF /BPA Salmon River Subbasin Pilot Study, and has assisted in the development of M&E designs for the Lemhi River Subbasin Habitat Conservation Plan (HCP). 
Objective 7:
Evaluate new monitoring program results and propose revisions to monitoring approaches
CSMEP workshops throughout FY 2004 and FY 2005 have provided continuing opportunities for biologists and biometricians from across the region to meet and discuss recent advances in M&E approaches (e.g. EMAP 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. Ideas expressed at these workshops are being incorporated into the developing CSMEP M&E designs. Workshop presentations given by participants at the CSMEP monitoring design workshops in FY 2004 and FY 2005 are provided on the CSMEP website. An equally important focus of CSMEP has been our efforts to work closely with managers to bridge the gap between science and policy, and support better management decisions

CSMEP has grown into a cohesive team of analysts and biometricians with a clear understanding of the issues involved in developing more efficient, integrated approaches to M&E for fish and wildlife across the Columbia River Basin and with the technical expertise to make real progress in this regard. Appendix E2 provides a listing of the range of technical products directed towards the improvement of regional M&E that have been developed by CSMEP in the first two years of the project (FY 2004 and FY 2005). 

.

Appendix E1: Summary of CSMEP Questions

(used to guide both assessments of existing data and the development of robust monitoring designs)

	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? 

	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?

	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 E2: Other CSMEP Work Products 

(FY 2004 and FY2005)

	Title
	Hyperlink to CSMEP Website

	Survey of relevance of monitoring questions to regulatory agencies
	http://www.cbfwa.org/Committees/CSMEP/meetings/2005_1028/Survey%20of%20Mtr%20Questions%20CSMEP.xls

	Template for integrated PIT tag monitoring and evaluation (to be updated)
	http://www.cbfwa.org/Committees/CSMEP/meetings/2005_1108/PIT%20tag%20V2%2010-17-05.doc

	Comparative summary of the statistical and cost properties of different methods for estimating CSMEP fish performance measures
	http://www.cbfwa.org/Committees/CSMEP/Documents/Project/ComparativesummaryofPMmethods032105.pdf

	Definition and Evaluation of CSMEP Design Templates
	http://www.cbfwa.org/Committees/CSMEP/Documents/Project/DraftDesignTemplate.doc

	Summary of CSMEP Design Workshop June 9-11th, 2004 Welches, OR
	http://www.cbfwa.org/Committees/CSMEP/Meetings/2004_0609/2004_0818CSMEPDesignWorkshop2004_0609Summary.doc

	Summary of the CSMEP Design Meeting July 21-22, 2004 Corvallis, OR.


	http://www.cbfwa.org/Committees/CSMEP/Meetings/2004_0721/2004_0721SummaryofWorkshop.doc

	Relationship of the CBFWA Collaborative System-wide Monitoring and Evaluation Project to other Research, Monitoring and Evaluation and Data Management Efforts in the Columbia River Basin
	http://www.cbfwa.org/Committees/CSMEP/Documents/Reports/031804CSMEProleVer4.doc

	Data management issues facing CSMEP monitoring programs
	http://www.cbfwa.org/Committees/CSMEP/documents/Reports/CSMEPdataManagementIssuePaper10-12-05.pdf

	Guidance in applying EPA’s Data Quality Objectives (DQO) Process to CSMEP’s FY05 design task


	http://www.cbfwa.org/Committees/CSMEP/Meetings/2004_1214/AnnotatedDQOtemplatefinal112904.doc

	Summary of meeting 10/15/04 regarding Snake River Chinook Salmon and O. mykiss Genetics Standardization
	http://www.cbfwa.org/Committees/CSMEP/Documents/Reports/GeneticsMtgSummary101504.doc

	Summary of regional fish habitat data servers
	http://www.cbfwa.org/Committees/CSMEP/Meetings/2004_0831/HabitatDataServers.doc

	Summary of the Interactive Biodiversity Information System (IBIS)
	http://www.cbfwa.org/Committees/CSMEP/Documents/Reports/IBIS_summary.doc

	Summary of the Interior Columbia Basin Ecosystem Management Project (ICBEMP)
	http://www.cbfwa.org/Committees/CSMEP/Documents/Reports/ICBEMP.doc

	Summary of federal (Canada) and provincial (British Columbia) fisheries data and data portals
	http://www.cbfwa.org/Committees/CSMEP/Documents/Reports/FederalCanada-Provincial-BritishColumbia-FisheriesDatabases.doc

	Summary of evaluations of independent salmonid populations by the Willamette/Lower Columbia and Interior Columbia Technical Recovery Teams
	http://www.cbfwa.org/Committees/CSMEP/Documents/Reports/TRTindependentPopulationsSummary_May 26-04.doc

	Comments of Precision and Accuracy of Chinook Salmon Spawning Escapement Estimates in Washington.
	http://www.cbfwa.org/Committees/CSMEP/Meetings/2004_0514/PrecisionAccuracyofChinookSalmonEscapements.doc

	Summary of the CSMEP RME Workshop July 20-21, 2005 Bonneville, WA


	http://www.cbfwa.org/Committees/CSMEP/meetings/2005_0826/RMEjuly20-21WorkshopSummaryBonneville2005Formatted072905.doc

	Review of CSMEP genetics data entries
	http://www.cbfwa.org/Committees/CSMEP/Meetings/2004_0701/ODFWcommentsgeneticperformance063004.doc

	Table B2. Strengths and Weaknesses Assessements, template
	http://www.cbfwa.org/Committees/CSMEP/Meetings/2004_0428/TableB2TextFormattedmporter.doc

	Survey form for relevance of monitoring questions to regulatory agencies
	http://www.cbfwa.org/Committees/CSMEP/meetings/2005_1028/Survey of Mtr Questions CSMEP.xls

	Summary of Upper Columbia EDT habitat data holdings and quality
	http://www.cbfwa.org/Committees/CSMEP/Meetings/2004_0723/UpperColumbia4Cdraftwolf072204.pdf

	Summary of EDT habitat parameters
	http://www.cbfwa.org/Committees/CSMEP/Meetings/2004_0715/EDTparametersDaveFast.xls

	Viability datasets for Idaho
	http://www.cbfwa.org/Committees/CSMEP/Meetings/2004_0319/Table C2_ Viabilitydatasets_Idaho1.xls

	CSMEP draft Looking Outward Matrix for evaluating subgroup performance measure interdependencies for integrated monitoring 
	http://www.cbfwa.org/Committees/CSMEP/meetings/2005_1108/Revised LOM in Table C1 format1.xls

	CSMEP DQO Steps 1-5 for Status and Trends, Habitat, Harvest, Hatchery and Hydrosystem Assessments – Policy Interpretations (Snake Basin Pilot)
	http://www.cbfwa.org/Committees/CSMEP/meetings/2005_0412-14/CompositeDQOInterpretations0517051.pdf

	CSMEP Hatchery Subgroup DQO Steps 6 and 7 (draft)
	http://www.cbfwa.org/Committees/CSMEP/meetings/2005_0720/HatcheryDQOSteps6-7DraftVer2.pdf

	CSMEP Hydro Subgroup DQO Steps 6 and 7 (draft) (to be updated)
	http://www.cbfwa.org/Committees/CSMEP/meetings/2005_0729/HYDRO_DQO Tasks 6 and 7 July 29.doc

	CSMEP Habitat Subgroup DQO Steps 6 and 7 – Lemhi Subbasin (draft) (to be updated)
	http://www.cbfwa.org/Committees/CSMEP/meetings/2005_0621/HabitatSubgroupDQOSteps6-7.pdf

	CSMEP Harvest Subgroup DQO Steps 6 and 7 (draft) 
	http://www.cbfwa.org/Committees/CSMEP/meetings/2005_1104/Harvest DQO 6_16.doc

	CSMEP Status and Trends Subgroup DQO Steps 6 and 7 (draft)
	http://www.cbfwa.org/Committees/CSMEP/meetings/2005_0720/DQOStatusTrendsSteps6-7.pdf

	Subbasin Metadata Inventories (CSMEP C1 Tables)
	http://www.cbfwa.org/committees/Documents.cfm?Commshort=CSMEP&Pull=Data - 9

	Subbasin Strengths and Weaknesses Assessments (CSMEP B2 Tables)
	http://www.cbfwa.org/committees/Documents.cfm?Commshort=CSMEP&Pull=Data - 10

	Subbasin Action Effectiveness Evaluations (CSMEP C4 Tables)
	http://www.cbfwa.org/committees/Documents.cfm?Commshort=CSMEP&Pull=Data - 16

	CSMEP PowerPoint Presentations from design workshops in FY04 and FY05
	http://www.cbfwa.org/committees/Documents.cfm?Commshort=CSMEP&Pull=Presentations
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�	Agencies: NOAA Fisheries, US Fish and Wildlife Service (USFWS), Columbia Fish and Wildlife Authority (CBFWA), 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, Confederated Tribes of the Colville Reservation, Yakama Indian Nation. Consultants: ESSA Technologies Ltd. (Facilitators), Eco Logical Research, Quantitative Consultants, Paulsen Environmental Research, KWA Ecological Sciences


�	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. Tiers 1 and 2 are defined differently in ISRP (2005; Retrospective Monitoring Memo), though Tier 3 is similar. 


� 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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