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a. Abstract 
This proposed research will develop central guidance and criteria (“top down”) by reviewing proposals and monitoring past and current projects that assess factors influencing salmon survival, salmon and habitat responses to offsite mitigation actions (RPA action 183) and provide perspectives for developing basinwide monitoring criteria (RPA action 180). RPA’s actions (183 and 180) that were identified by the Mainstem and Systemwide RM&E Gap Analysis indicate systemwide problems arising from ineffective coordination of proposal development, communication, monitoring, data quality control and systemwide sharing. Both RPAs 183 and 180 have been identified as high priority (FWP and BiOp) in accordance with Future Needs of the Solicitation and Systemwide Review Criteria. RPA action 183 calls for the study of the effectiveness of experimental design and hypotheses that evaluate the effects of management actions on physical/ environmental conditions and salmonid survival/condition. RPA action 180 indicates that although several current and planned projects provide information critical to status monitoring, there is considerable need for a structured, basinwide hierarchical monitoring program under which data collection, development, and analyses can proceed. This proposed project will further the goals of the NWPPC Fish and Wildlife Program by developing an central design that provides central guidance and criteria for independent projects and basinwide monitoring. The project objective is to design and apply central guidance and criteria to the development of protocols for independent research proposals and basinwide monitoring criteria. Tasks A through D, will be used to accomplish this objective. Task A: Review proposals and monitor past and current projects (“bottom up information”) that assess factors influencing salmon survival, salmon and habitat responses to offsite mitigation actions (RPA 183) and for development of basinwide monitoring criteria (RPA 180). Task B: The identification of statistical methods that apply to appropriate project levels and landscape scales. Task C: Organize a Regional Monitoring Team (RMT) to consult on guidance and criteria development, review of design procedures and proposal requirements. RMT members will include representatives from projects of different Provinces and Action Agencies. Task D: Develop and coordination a WEB SITE in cooperation with CBR (UW) and the RMT. Products of this project will include

· The development of effective research proposals, for example:

· Evaluation of effectiveness of management actions

· Detailed guidance and criteria are developed for offsite habitat and monitoring proposals

· Ensure generation of the right mix of monitoring proposals

· Comprehensive set of criteria for review of such proposals

· Coordination of current and future projects, and data quality control

· Systemwide communication and sharing of information (e.g., literature and data)

· Transfer of the WEB SITE to the Council to improve communication.

b. Technical and/or scientific background
RPA’s actions (183 and 180) that were identified by the Mainstem and Systemwide RM&E Gap Analysis indicate systemwide problems arising from ineffective coordination of proposal development, communication, monitoring, data quality control and systemwide sharing. Additional guidance for RPA action 183 indicates a clear need for the development of an overall design that provides central guidance and criteria (“top down management”) for independent projects to improve proposal development, effectiveness and avoid duplication. RPA action 183 calls for the study of the effectiveness of experimental design and hypotheses that evaluate the effects of management actions on physical/environmental conditions and salmonid survival/condition. RPA action 180 indicates that although several current and planned projects provide information critical to status monitoring, there is considerable need for a structured, basinwide hierarchical monitoring program under which data collection, development, and analyses can proceed.

We propose to develop central guidance and criteria by reviewing proposals and monitoring past and current projects that assess factors influencing salmon survival, salmon and habitat responses to offsite mitigation actions (RPA action 183). Data provided by reviews of proposals and monitoring the status of projects will be augmented by published studies (e.g., salmon and habitat responses to management actions, hierarchical watershed/habitat information, response models, and monitoring programs). These sources of data will also be used to develop basinwide monitoring criteria (RPA action 180).

We surmise that strict watershed assessment and hierarchical classification schemes do not provide process based information required to develop multi-scale studies of watershed, reach and habitat interactions, basinwide monitoring programs, ecological responses (e.g., salmon survival) and to identify habitat mitigation and restoration opportunities. However, for any given watershed and riverine domain, different geomorphic and fluvial processes can be related to different time and space regimes (Montgomery and Buffington, 1993). Related multi-scale research on salmon and habitat responses to physical/environmental conditions and management actions can be found in section d and Appendix A of this proposal.

 Recent information proposes that evaluations of ecological problems should incorporate such process concepts into watershed/habitat assessments and adaptive management approaches (Collins and Pess 1997). The overall success in applying this information in adaptive management (e.g., habitat mitigation and restoration strategies) will depend on three components: specific objectives, decision criteria and monitoring records. Specific objectives can reduce uncertainties by being expressed as questions that are justified by scientific information. Provisions for decision criteria can allow for documenting the accountability and performance of the adaptive process. Monitoring records can be used to assess the effectiveness of management objectives, decision criteria and adjustments (Wissmar 1993; Wood et al. 1997; Toth et al. 1997). 

c. Rationale and significance to Regional Programs
This proposed project addresses an integral component of the Action Agency’s (AA) conceptual framework in the ESA Implementation Plan for the FCRPS Biological Opinions. The project focuses on goals and specific RPA’s actions identified by the Mainstem and Systemwide RM&E Gap Analysis, Tributary Habitat Effectiveness (NMFS RPA 183) and Monitoring Program (NMFS RPA 180). This project address the need to study linkages between three processes documented in the additional guidelines for RPA action 183 (processes: Management Action, Physical/Environmental and Fish Survival/Condition) and the need for a basinwide monitoring program (RPA action 180).

This proposed project will further the goals of the NWPPC Fish and Wildlife Program by developing an central design that provides central guidance and criteria for independent projects and basinwide monitoring. The project will provide data and analyses useful for assessing factors that influence salmon survival, salmon and habitat responses to offsite mitigation actions. Central guidance and criteria will be developed by reviewing proposals and monitoring past and current projects. This information and published process studies (salmon and habitat responses to management actions and hierarchical watershed/habitat classification and monitoring programs) will also be used to develop basinwide monitoring criteria. Reviews proposals and monitoring of past and current projects (“bottom up information”) will provide important sources of data for designing central guidance (“top down”), proposal criteria and basinwide monitoring criteria. The developmental processes will involve the assessment of questions addressed by projects at different levels. 

An important contribution offered by this project will be interactive guidance and criteria pathways for: 1) assessing and monitoring salmon and offsite habitat responses to mitigation actions, and 2) developing and implementing a basinwide hierarchical monitoring program. These tools will facilitate: the development of effective research proposals; coordination of current and future projects; and data quality control and systemwide sharing.

Both RPAs 183 and 180 have been identified as high priority (FWP and BiOp) in accordance with Future Needs of the Solicitation and Systemwide Review Criteria (Table 1). RPA 183 places priority on initiating three tier 3 studies within each ESU with at least two studies focusing on each management action. RPA 180 calls for the development and implementation of a basinwide hierarchical monitoring program. The RPA 180 program would determine population and environmental status and allow ground-truthing of regional databases (see Tables A5 and A8 of the Mainstem and Systemwide RM&E Gap Analysis). Program summaries and the RM&E Gap Analysis indicate that RPA actions 183 and 180 apply to all provinces/geographical areas and all life stage/ESU/ and species (Table 1).

Table 1. Summary of RM&E Gap Analysis and Future Needs for RPAs Tables A5 and A8 Data from Tables A5 and A8 of the Mainstem and Systemwide RM&E Gap Analysis and Future Needs priorities for the Fish Wildlife Program Solicitation. Both RPAs 183 and 180 have Project ID B69.


RPA#
Agency  
RM&E  

Priority  
Province/
Life Stage/



  Cat. 1   
Cat. 2

BiOp/FWP
Geogr. Area
ESU/Species


183
BPA
2. Action
2. Tributary
1/1

All

All/All/All



Effectiveness
Actions



Research

180
BPA
1. Status
1. Ecosystem
1/1

All

All/All/All



Monitoring
Status









d. Relationships to other projects 
This project will work with all Actions Agencies. A major activity will include the development of a web site with CBR (James J. Anderson, University of Washington) for coordination purposes. Program summaries and the RM&E Gap Analysis show that RPA actions 183 and 180 have no funded related projects (BPA Project #s, Corps project#s) and USFWS RPAs. However, Tables A5 and A8 of the Mainstem and Systemwide RM&E Gap Analysis) indicates that RPA actions 183 and 180 apply to all provinces/geographical areas and all life stage/ESU/ and species.

Relationships and links between this project and other relevant research include the proposal’s PI (R. C. Wissmar) and his research group at the University of Washington. We have been evaluating management efforts that relate to river basin management (e.g., flood reduction facilities, water availability, and urban growth patterns) and related management actions for restoring riparian and salmon habitats (Hall et al. 2000; Wissmar and Bisson, in press). Our research uses GIS and spatial models to evaluate how changes in land-uses and hydrological balances throughout drainages alter fish and habitat functions. We have recently completed and published our assessment of changes in land cover within the Cedar River drainage between 1991 and 1998 (Wissmar et al. 2000) (See Appendix A).

Work related to management actions for restoring river ecosystems and salmon habitats (Wissmar and Bisson, in press) involves the production of a book (Strategies for Restoring River Ecosystems: Sources of Variability and Uncertainty in Natural and Managed Systems) with 11 chapters (multi authors). The purpose of this book is to integrate perspectives on sources of variability in physical and biological functions of river ecosystems, and origins of uncertainties encountered when managing these systems, into strategies for renewing and conserving rivers.

e. Project history (for ongoing projects) 

This is a new proposal. Data provided by reviews of proposals and monitoring the status of projects will be augmented by published studies (e.g., salmon and habitat responses to management actions, response models, hierarchical watershed/habitat information, and monitoring programs). Applications of proposal, project and literature characterizations of salmonid responses within tributary watersheds and habitats should improve understandings of how ecological and physical systems respond to changes in management actions (e.g., mitigation and restoration) This information should facilitate the development of basinwide monitoring plans that support adaptive management.

Our concept of adaptive management recognizes shortcomings in knowledge and degrees of uncertainty in management, but advocates the monitoring of ecosystems so that adjustments in management can be made when needed (Holling 1978; Walters 1986). Adaptive management requires a basic understanding of the major sources of physical and ecological variability in ecosystems and sensitivities to human actions. Such information may provide enough confidence to develop and manage river offsite mitigation and restoration programs. Adaptive management in restoration strategies can operate by compensating for management mistakes and redirecting efforts towards methods that more effectively accomplish objectives.

f. Proposal objectives, tasks and methods

We propose to develop central guidance and criteria (“top down”) by reviewing proposals and monitoring past and current projects that assess factors influencing salmon survival, salmon and habitat responses to offsite mitigation actions (RPA action 183) and provide perspectives for developing basinwide monitoring criteria (RPA action 180). 

Objective: The project objective is to design and apply central guidance and criteria to the development of protocols for independent research proposals and basinwide monitoring criteria. Tasks A through D, will be used to accomplish this objective.

Task A:  Involves review of proposals and monitor past and current projects (“bottom up information”) that assess factors influencing salmon survival, salmon and habitat responses to offsite mitigation actions (RPA 183) and for development of basinwide monitoring criteria (RPA 180). Data provided by reviews of proposals and monitoring of projects will be augmented by the assessment of published studies (e.g., salmon and habitat responses to management actions, hierarchical watershed/habitat information, response models, and monitoring programs) and response models that apply to fish and habitat responses at local and river reach scales. The identification of effectiveness research studies, stratification variables, physical/environmental variables and salmonid life stage indicators as been provided by the additional guidance document for RPA action 183 will be used in the initial screening stages of this research. Table 2 presents a summary of information provided by the RPA 183 guidance document.

Task A will identify and evaluate for proposals and monitor past and current projects:

· Common management actions;

· Effectiveness of management actions in terms of successes and failures;

· Common factors and data sources

· Differences in methods

· Applicable response models

This information will facilitate our decisions concerning the use of information appropriate for the development of central guidance and criteria protocols and the identification of possible adaptive management approaches.

The review of the literature and response models will help distinguish functional attributes of biophysical process (physical and ecological) within different riverine systems. The initial analysis of salmon and habitat responses can provide a basis for developing proto-type criteria that indicates the resolution required for survival rate estimations to be in compliance. Here the initial guidelines and criteria can be expressed as the “range or frequency of survival rates” for different salmonid species (e.g., coho and chinook) within different habitats. This analysis will provide information on the variability of survival rates for different habitat types. Habitat types will be initially defined by comparing project habitats of different provinces to literature information that documents major characteristics and indicator variables (e.g., spawnable habitat quality and areas in terms of sediment sizes, temperature, etc) (Beechie et al. 1994; Koning and Keeley 1997; Slaney and Zaldokas 1997; Roni et al. 2002). Regional screening of habitat variables will involve the assessment of the frequency of habitat characteristics for different habitat types at appropriate scales (reach scale with river drainages of different regions). We will also attempt to identify information for survival rates and habitat that provides: pre- and post- mitigation and restoration conditions; assessments of management effectiveness through comparison to reference systems (“controls”); and the identification of statistical methods that apply to appropriate project levels and landscape scales (see Task B).

The central design criteria might include characteristics for survival rates by habitat type for the entire system (all provinces). This information could become an integral component of RFP criteria for project proposals to submit plans for experimental designs, data acquisition and analysis. The central design will be developed in cooperation with existing projects and related research efforts of the other agencies and universities. We will organize a Regional Monitoring Team (RMT) to facilitate this process (see Task C).

Theoretically, the development of central guidance and criteria for reviewing and coordinating proposals and providing basinwide monitoring criteria can be based on functional attributes that can be recognized by applying a series of watershed and channel response models that link physical and biological processes. Examples include channel conveyance, sediment transport, and woody debris dynamics, to connectivity attributes of channels and salmon responses to changing habitat conditions (Reice et al. 1990; Wissmar 1993; Sear 1994; Reeves et al. 1995; Turner et al. 1995; Wissmar and Beschta 1998; Wissmar 1998; Beechie et al. 2000).

Task B. The identification of statistical methods that apply to appropriate project levels and landscape scales will be facilitated through consultation with C. Paulsen and a subcontract with J. Skalski (CBR, University of Washington). Both researchers have published information (Paulsen and Fisher 2001; Skalski  1996) important to the ESA Implementation Plan for the FCRPS Biological Opinions and the RPAs to be studied in this proposed project. We will also coordinate with the different members (e.g., A. Steele and G. Pess) of the NMFS Watershed Research Team in Seattle, WA.

Task C. Organize a Regional Monitoring Team (RMT) to consult on guidance and criteria development, review of design procedures and proposal requirements. RMT members will include representatives from projects of different Provinces and Action Agencies. Potential participants will be initially identified by contacting researchers involved in habitat-oriented effectiveness research studies of different provinces and affected ESU’s (Table 2). We will develop coordination teams to help accomplish Task A acquisition and assessment of data sources, link proposal and research efforts and share expertise. Select RMT will also be requested to develop specialist team that can perform select measurements at different research sites and provinces. These team will provides the capability to increase communication, share common methods and data, increase quality control, and economize on equipment costs.

Task D. Develop and coordination a WEB SITE in cooperation with CBR (James Anderson, UW) and members of Regional Monitoring Team (RMT). Both the RMT and the WEB SITE will permit this project to offer interactive guidance and criteria pathways for: 1) assessing and monitoring salmon and habitat responses to mitigation actions; and 2) developing and implementing a basinwide hierarchical monitoring program. The purpose of the WEB SITE is to provide a meta-site for offsite habitat proposal preparation and research.

All Tasks, the WEB SITE and RMT will facilitate the following Products:

· The development of effective research proposals, for example:

· Evaluation of effectiveness of management actions

· Detailed guidance and criteria are developed for offsite habitat and monitoring proposals

· Ensure generation of the right mix of monitoring proposals

· Comprehensive set of criteria for review of such proposals

· Coordination of current and future projects; 

· Data quality control; and 

· Systemwide communication and sharing of information (e.g., literature and data)

· Transfer of the WEB SITE to the Council or Stream Net.

Table 2. Summary of the major sources of information for RPA actions 183 and 180 research. This information was presented in Tables 1 to 4 of the RPA action 183 guidance document (March 27, 2002).










RPA Tables

Table 1. Distribution of habitat-oriented effectiveness research studies, by province, affected ESU’s, project category and examples that pertain to requests in RPA action 183 of the 2000 FCRPS Biological Opinion.








Table 2. List of stratification variables that will be used as part of effectiveness research within tributary habitats in the Columbia River basin. Stratification variables are hierarchically organized by spatial scale, general characteristics, recommended variables and protocols.

Table 3. List of physical/environmental habitat indicators that should be incorporated into effectiveness research plans and each type of management action identified in the 2000 FCRPS Biological Opinion.

Table 4. Salmonid life stage survival/condition indicators and possible methods of sampling and detection.










Appendix A

Changes in land cover points to risks related to implementing local governmental programs mandated by the growth management act (GMA) (e.g., Urban Growth Boundary and open spaces). Our findings point to the efficacy of our developed land cover layers for identifying the spatial extent and temporal changes in impervious areas. Specific attributes include the ability to: 1) identify variations in impervious areas; 2) facilitate the assignment of model parameters; 3) facilitate the monitoring and comparison of change over time; 4) facilitate planning and implementation and evaluation of restoration-river management initiatives; and 5) use of land cover layers in a spatially explicit hydrology model to simulate flow regimes at different spatial scales. 

We have been evaluating the effects of land-use change on basin hydrology using the Distributed Hydrology Soil Vegetation Model (DHSVM)( Logsdon et al., in review). To facilitate application to the lower Cedar River drainage, our representations of impervious areas and associated land covers are being incorporated into the DHSVM model. Model calibration and testing has been completed on separate tributary basins of the lower Cedar River drainage. We our presently preparing three publications that relate to  these topics: “Landscape classification of impervious areas” Logsdon et al., in review), “Effect of land use change on basin hydrology” (Timm et al, in prep.), and “Multi-Scale prioritization of available habitat restoration sites” (Timm et al, in prep.).

We have been using our land cover layers (Wissmar et al., 2000) and additional information (e.g., habitat and socio-economic) from King County and other agencies to assess are how human developments and conflicts (e.g., land values and zoning; road and flood control facilities) affect salmon and riparian habitats along the lower Cedar River channel. We are also evaluating if restoration efforts make the river ecosystem and habitats more resilient to human influences. We are currently developing a GIS-based model to identify areas most amenable as restoration sites as well as location where human influences most compromise habitat functions.

Our habitat restoration research is assessing how different geomorphic and fluvial conditions influence channel and floodplain habitat characteristics, their hydrological connectivity with the river channel, and habitat preferences of spawning and juvenile salmon. Our research shows how river discharge and stage height controls surface and subsurface flows between river channels and off-channel floodplain areas, habitat availability, and access by adult and juvenile fish (Hall et al., 2000). We are demonstrating that off-channel habitats are especially attractive in river systems where flow extremes and channel instability make mainstem restoration projects impractical. We are evaluating these findings by our simultaneous study of newly created spawning habitats at both the Elliott and Rock Creek-Wetland 79 reaches. Colonization by spawning salmon and resultant abundances of recently hatched juveniles within these restored reaches and habitats, demonstrates the feasibility of reach-habitat scale restoration initiatives.

The purpose of the book by Wissmar and Bisson (in press) (Strategies for Restoring River Ecosystems: Sources of Variability and Uncertainty in Natural and Managed Systems) is to integrate perspectives on sources of variability in physical and biological functions of river ecosystems, and origins of uncertainties encountered when managing these systems, into strategies for renewing and conserving rivers. We surmise that a better understanding of variability and uncertainty is critical to the success of manager’s implementation of mmanagement and restoration programs (National Research Council 1992; 1996; 1999). A major question facing the development and implementation of restoration strategies is how can we use information about natural variability and anthropogenic-induced uncertainty to better manage and restore river ecosystems? Likewise, how do we use this information to develop restoration tools? This book addresses these questions by expanding on several concepts of variability and uncertainity.

g. Facilities and equipment
The initial phases of the research will be conducted at CBR and at the University of Washington School of Aquatic and Fishery Sciences, Seattle WA.  
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Table 3.  Staff, position, duties

	Name
	FTE
	Position
	Duties

	Wissmar, Robert
	0.50
	Principal Investigator, Faculty School of Aquatic and Fisheries Sciences
	Coordinate project, participate in all Tasks

	To be determined
	0.08
	Staff support
	Develop and coordination a WEB SITE

	To be determined
	0.58
	Graduate Student in Ph.D program
	Participate in all Tasks and publish thesis.

	To be determined
	0.15
	Staff scientist
	Organize a Regional Monitoring Team (RMT), participate in all Tasks, and author papers.


Subcontract to John Skalski, CRB, University of Washington, 20%. Participate in the identification of statistical methods that apply to appropriate project levels and landscape scales. Work with C. Paulsen to assess statistical contributions important to the ESA Implementation Plan for the FCRPS Biological Opinions and the RPAs (183 and 180) to be studied in this proposed project. 

Robert C. Wissmar, Professor

SCHOOL OF AQUATIC AND FISHERY SCIENCES

Fishery Sciences Building, 355020, University of Washington, Seattle, WA  98195-5020

(206) 543-7467, FAX (206) 685-7471

wissmar@u.washington.edu
http://www.fish.washington.edu/people/wissmar
Education
B.S., Zoology, University of Utah, 1965

M.S., Zoology, University of Idaho, 1968

Ph.D., Zoology, University of Idaho, 1972

Current Employment

1990-

Professor, School of Aquatic and Fishery Sciences, University of Washington

Recent Employment

1984-1991
Research Professor, School of Aquatic and Fishery Sciences, Univ. Wash.

Expertise

Conduct research designed to improve our scientific understanding of land–water interactions, enhance management expertise, and restore and protect ecosystems. 

· Restoration of salmon (Oncorhynchus spp.) habitats in river ecosystems 

· Salmon life history, survival, and ecology in altered and natural environments 

· Responses of ecological and human systems to policy changes that influence salmon management plans (e.g., Endangered Species Act, Habitat Conservation Plans)

· Influence of land-use practices upon stream, river, and estuarine habitats and fish Landscape scales and functions of freshwater ecosystems: 
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