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a. Abstract 
Monitoring the actual impact of projects designed to affect the recovery of federally listed anadromous salmonids is a key part of the mandated recovery process in the Columbia River Basin.  Without knowledge about the effect of actions on salmon survival and abundance, our ability to plan effectively, or to evaluate the cumulative impact of management actions is seriously compromised.  Recognizing this need, a variety of agencies and groups (e.g. ISRP, NMFS FCRPS Biological Opinion) have called for rigorous effectiveness monitoring to assess the progress of off-site mitigation actions designed to improve habitat quality for listed fish. To date, however, few projects aimed at determining changes in salmonid survival associated with habitat improvement actions have been proposed or implemented.  

In this proposal, we provide a mechanism to:  1)  coordinate and prioritize the implementation of monitoring projects across the Columbia Basin; 2) provide design guidelines for monitoring projects; and 3) implement several monitoring pilot projects as a critical first step in a complete effectiveness monitoring program.   Specifically, we will form a multi-agency team that will work with habitat action proposers and regional agencies and biologists to implement projects in a statistically rigorous experimental framework.  Results from these experiments can be used to support “check-ins” mandated by the 2000 FCRPS BiOp, to refine regional modeling efforts, and to develop new, rigorous planning tools.  While experiments and guidelines will be developed with the specifics of the Columbia River Basin ecosystem in mind, it is our hope that many of the principles will be extensible, with minimal modification, to meet effectiveness M&E requirements across the range of listed Pacific salmonids.

b. Technical and/or scientific background
Currently, a wide variety of habitat restoration and improvement activities aimed at anadromous salmonids are being conducted across the Columbia River Basin.  Because these efforts are manipulations of the environment, they provide the opportunity to evaluate the effect of specific actions on both habitat and salmon population characteristics.   However, few habitat projects include any assessment of their impact on salmon survival or fitness.  This leaves a tremendous gap in our knowledge, and limits the region’s ability to plan recovery efforts effectively, both biologically and economically.  

Project proposers currently face at least two challenges in developing monitoring that would fill this gap.  First, due to the extreme temporal variability in likely response variables (both salmonid and habitat), experiments based on individual projects may lack power to detect change in a timely fashion.  Second, developing appropriate protocols and experimental design, particularly for experiments that may (and should) be used in a larger framework, will require some knowledge of other experiments and consistency across them.  Thus, there is a great need for coordination of effectiveness monitoring projects across the region, as well as development of statistically rigorous design in those experiments.

Consistent, coordinated action-effectiveness experiments will contribute to technical aspects of regional recovery efforts in a variety of ways.  First, they determine the effect of individual actions, allowing the region to ensure that its resources are well-allocated.  Second, they can provide the basis for “check-ins” mandated by the 2000 FCRPS Biological Opinion.  These check-ins require evidence that off-site mitigation actions are having their intended effects.  Without experimental monitoring this will be difficult if not impossible to achieve.  In addition, results from action-effectiveness experiments can be used to refine (or alter) currently used models, such as EDT, which currently rely on expert opinion.  Finally, the real data acquired from such experiments may provide the opportunity to develop new, more rigorous planning tools.

c. Rationale and significance to Regional Programs

This proposal addresses several tasks defined by the RME RPA Action Items in the 2000 FCRPS BO.  Among them is the proscription to develop a multi-component monitoring program to assess the impacts of actions called for under the RPA section of the BO.  A specific mandate for the monitoring program—both for status and effectiveness components of monitoring--is provided in section 9.4.2.8 of the BO

Action 9: The Action Agencies, with assistance from NMFS and USFWS, shall annually develop 1- and 5- year plans for research, monitoring, and evaluation to further develop and to determine the effectiveness of the suite of actions in this RPA.

Importantly, this section sets a timetable for the development of a monitoring program as well defining the scope to include effectiveness monitoring. 

Research, monitoring, and evaluation will provide data for resolving a wide range of uncertainties, including determining population status, establishing causal relationships between habitat (or other) attributes and population response, and assessing the effectiveness of management actions. Progress on resolving these uncertainties will be a primary consideration in the 1- and 5-year planning process as well as in the 5- and 8-year check-ins. (FCRPS BO page 9-31) 
Within this overarching mandate for monitoring, research on the usefulness of off site mitigation efforts intended to improve salmon population health through improvements in habitat quality are specifically identified in RPA 183:  

Action 183: Initiate at least three tier 3 studies (each necessarily comprising several sites) within each ESU (a single action may affect more than one ESU). In addition, at least two studies focusing on each major management action must take place within the Columbia River basin. The Action Agencies shall work with NMFS and the Technical Recovery Teams to identify key studies in the 1-year plan. Those studies will be implemented no later than 2003.

In addition, section 9.6.5.3.3 of the FCRPS BO states that 

Each major habitat or hatchery management action should be assessed immediately to obtain enough information for a complete evaluation at the 5- and 8-year check-in points. (FCRPS BO page 9-170) 
This proposal outlines a strategic plan for a team of experts constituted to guide the development of an effectiveness monitoring program that will satisfy RPA’s 9 and 183 as well as other regional effectiveness monitoring needs. 

In addition to the language cited above for RPA Action 9, there is the following:

The Federal Action Agencies, working with CRI and EDT analysts, have established preliminary hypotheses linking habitat strategies and measures to key habitat attributes. The next steps will be as follows: 

· Establish an initial set of performance standards and measures—ecological and management indicators—expressed as desired habitat trends.

· Implement pilot studies designed to test and confirm key assumptions that relate habitat improvements to life-stage survival improvements for listed fish species.

The studies needed to assess the specific ecological and management targets will be integrated into tier 3 of the research, monitoring, and evaluation program described in Section 9.6.5. The studies and the objectives may be refined in the first few years through targeted research, subbasin assessments, and finer-scale analysis. Subbasin assessments will use available tools for evaluating habitat quality and quantity and salmon productivity, including EDT, the Salmon Watershed Enhancement Model, and the CRI analysis. The initial 5-year plan (due on March 31, 2001) must include tests of intermediate-stage (egg-to-parr, parr-to-smolt) survival in selected places to check the effectiveness of habitat actions. The tests must be designed to support assessments at the 5- and 8-year checkpoints described in Section 9.5. They will enable policymakers to evaluate and refine hypotheses, adjust habitat measures, and reach further decisions on the contribution to recovery of habitat protection and restoration. They are high priority projects for early implementation in fiscal year 2001. (FCRPS BO page 9-18)
In addition, because habitat actions may require time beyond the BO planning horizons to manifest fish survival effects, there is a need to establish cause-and-effect relationships between tributary actions and physical/environmental effects that may be more immediate.  The information developed through these studies will be integrated with status monitoring, other types of action effectiveness research, and critical uncertainties research as part of the broader comprehensive RME Program that is called for by the BO, the Federal Caucus Basinwide Strategy, and the Columbia River Basin Fish and Wildlife Program, and outlined in the Action Agencies Implementation Plans.

d. Relationships to other projects 
 
There are no specific projects currently in place to meet this need. 

On the project sponsorship side, there are several programs currently in place to fund recovery actions.  In particular, numerous projects are funded through the NWPPC/CBFWA sub-basin planning process.   In addition, the states of Washington, Oregon and Idaho, along with numerous municipalities and tribal entities, fund individual recovery projects all over the region.  In particular, the Washington State Governor’s Comprehensive Monitoring Strategy calls for an organized program that includes effectiveness monitoring.   In addition, the Army Corps of Engineers is executing a large scale program to remove numerous passage barriers in the John Day basin, collaboration with which may prove to be an important test platform for the tasks outlined in this proposal. 

Universally these programs require some form of compliance monitoring to validate that funds were spent appropriately.  However, effectiveness monitoring that includes an explicit demonstration of a link between recovery actions and biological population response is currently almost completely absent from the region. Beyond that there is no program to coordinate all these initiatives that would work to increase the net value of the collected information and capitalize on parallel agendas to increase potential efficiencies of effort.

As pointed out below, one of the critical determinants of success in this enterprise, is the free and rapid exchange and sharing of data.  Successful coordination of these diverse actions requires it.  Currently, there are three programs of which we are aware that should interact with the effectiveness monitoring program: The Data Management Work group of the BPA RME program, StreamNet, and the Salmon Data Center of the NWFSC of NMFS.

e. Project history (for ongoing projects) 

This is a proposal for a new program.

f. Proposal objectives, tasks and methods
This proposal aims to 1) develop a mechanism for coordinating effectiveness monitoring projects across the provinces of the Columbia River Basin containing anadromous salmonids; 2) develop technical guidance for effectiveness monitoring across the Basin; and 3) implement 2-3 pilot studies as a first step toward a comprehensive set of effectiveness monitoring projects.

Task 1:  Form Action Effectiveness Monitoring Team

Because effectiveness monitoring is the concern of many organizations and entities, we propose to form a technical team composed of 8-10 members, screened for technical suitability, from a variety of agencies and interests in the Basin.  This team will have responsibility for conducting Tasks 2-4, below.
Task 2:  Develop technical guidance for effectiveness monitoring

Task 2a:  Provide policy-makers with technical information for decision about necessary precision and power for program.  The Team will perform necessary analyses to demonstrate the range of expected time to detect a response, and confidence in that response, given differing numbers of replicates, etc.  These analyses will be conducted for a range of response variables.  This will allow policy makers to determine the level of confidence desired, over an appropriate time period.  

Task 2b:  Determine needed number of replicates,  distribution of replicates across the Columbia River Basin to achieve desired power.   Once a decision about confidence and time period has been made, the Team will determine the necessary number of replicates for each action type.  In addition, the Team will determine the most appropriate and power distribution of projects across the Columbia River Basin, considering the need for the need for stratification of those replicates across habitat or other variables.

      This rigorous experimental design will be necessary to ensure that the combined set of projects can adequately determine the impact of the specific action, as well as any situations in which this type of action works particularly well or poorly.
Task 2c:  Determine appropriate protocols to be used consistently in effectiveness monitoring.  The Team will examine the variety of protocols available to measure important response variables.  Considering factors such as sampling error associated with the protocol, the Team will choose protocols that should be used in effectiveness monitoring studies to ensure consistency and compatibility across datasets throughout the region.

Task 3:  Coordinate effectiveness monitoring projects across the provinces of the Columbia River Basin containing anadromous salmonids.

Task 3a:  Review and prioritize proposals and projects in the Columbia River Basin for effectiveness monitoring projects.

     Given the distribution and replicate needs identified in Task 2,  the Team will identify specific projects and areas that are particularly amenable to being included in an effectiveness monitoring program.  Factors considered will include spatial distribution, probability of detecting change and needed number of replicates as well as other appropriate factors.

Task 3b:  Work with proposers, agencies, tribes, and scientists as necessary to develop specific effectiveness studies.  Once a general sense of the distribution and number of projects has been developed, the Team will work with appropriate local and regional entities to develop and implement effectiveness monitoring projects that are consistent with its guidelines.  This may involve development of new proposals for monitoring, or of new projects in combination with monitoring.

Task 3c:  Work with regional data management groups to arrange for timely, thorough data dissemination.  The Team will work with appropriate data management efforts to ensure that data collected in effectiveness monitoring projects is archived appropriately and readily available to regional agencies and scientists.

Task 4:  Implement 2-3 pilot studies of effectiveness monitoring

This task will occur concurrently with Tasks 2 and 3, and is anticipated to provide information that will improve the products of those tasks.  The FCRPS Biologica Opinion identifies nine high priority areas for habitat actions:  instream flow restoration; nutrient enhancement; barrier removal; water diversion screen placement; grazing control; road closures; buffer improvement/generation; active restoration efforts; and stream complexity restoration.  Our preliminary intent is to develop pilot projects aimed at grazing control in the Snake and Blue Mountain provinces; barrier removal in the Columbia Plateau and Gorge provinces; and irrigation diversion screen placement in the Columbia Plateau province.  These areas were chosen by the availability of currently funded projects (Table 1), and offer the opportunity to test and refine protocols and guidelines in development.

Task 4a:  Identify specific projects for inclusion, and work with proposers and local agencies to develop and fund pilot projects. (Task 4 funding to be used for these projects.)  

Task 4b: Implement projects, following guidelines established by the Team. 

Task 4c:  Refine protocols and guidelines as necessary, based on results of pilot studies

Table 1.  Matrix of Action Categories and funded projects by Province.
	Province
	Lower Columbia & Columbia Estuary
	Columbia Plateau & Columbia Gorge
	Columbia Cascade
	Mountain Snake & Blue Mountain

	                    ESU

Project Type
	Chum
	LC Steelhead
	LC Chinook
	UW Steelhead
	UW Chinook
	MC Steelhead
	UC Spring Chinook
	UC Steelhead
	Snake River Spring/Summer Chinook
	Snake River Steelhead

	In stream Flow
	X
	0
	7
	4
	2

	Nutrient Enhancement
	0
	1
	0
	0
	1

	Barrier Removal
	1
	2
	6
	4
	3

	Diversion Screen
	X
	2
	7
	2
	3

	Grazing Control
	0
	0
	3
	3
	6

	Road Closing
	X
	0
	1
	3
	1
	4

	Buffer
	0
	1
	6
	0
	1

	In stream Structure
	1
	2
	5
	5
	5

	Active Restoration
	2
	2
	5
	6
	11


g. Facilities and equipment
For the Action Effectiveness Monitoring Team efforts, little additional equipment is needed.  Necessary equipment for pilot projects will be acquired during the pilot project funding.
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