Second Annual Research, Monitoring 
and Evaluation (RME) Workshop for 
Decision-Makers, Program Managers,
Scientists and Field Practitioners

March 16‑17, 2006

D R A F T
October 17, 2006

[image: image2.png]



The Pacific Northwest Aquatic Monitoring Partnership (PNAM[image: image3.png]CSMEP



P)

&

The Collaborative Systemwide Monitoring & Evaluation Project (CSMEP)


Contributors:

	Name
	Affiliation

	Angus Duncan 
	Bonneville Environmental Foundation

	Tracy Hillman 
	BioAnalysts, Inc.

	Jim Geiselman 
	Bonneville Power Administration

	Tracey Yerxa-Graf 
	Bonneville Power Administration

	Nancy Molina 
	Cascadia Ecosystems

	Brian Lipscomb 
	Columbia Basin Fish & Wildlife Authority

	Frank Young
	Columbia Basin Fish & Wildlife Authority

	Neil Ward
	Columbia Basin Fish & Wildlife Authority

	Tom Iverson 
	Columbia Basin Fish & Wildlife Authority

	Bill Towey 
	Confederated Tribes of the Colville Reservation

	John Arterburn 
	Confederated Tribes of the Colville Reservation

	Dale Chess 
	Coeur d’Alene Tribe

	Ron Peters 
	Coeur d’ Alene Tribe

	Scott Downie 
	California Department of Fish & Game

	Chuck Peven 
	Chelan County Public Utility District

	Hyun Saang-Yoon
	Columbia River Intertribal Fish Commission

	Phil Roger
	Columbia River Intertribal Fisheries Commission

	Jesse Schwartz 
	Confederated Tribes of the Umatilla Indian Reservation

	Nick Bouwes
	Eco-logical Research

	Robert Al-Chokhacy
	Eco-Logical Research

	Gretchen Hayslip
	Environmental Protection Agency

	Lillian Herger
	Environmental Protection Agency

	Phil Larsen
	Environmental Protection Agency 

	Dave Marmorek 
	ESSA Technologies

	Marc Porter 
	ESSA Technologies

	Darcy Pickard 
	ESSA Technologies

	Steve Leider 
	Washington Governor’s Salmon Recovery Funding Board 

	Scott Brewer
	Hood Canal Coordination Council

	Claire McGrath
	Idaho Department of Fish & Game

	Sam Sharr
	Idaho Department of Fish & Game

	Carlton Yee 
	Independent Multidisciplinary Science Team

	Neil Christensen 
	IMDST

	Brian Murray 
	King County Department of Natural Resources and Parks

	Gino Lucchetti 
	King County DNRP

	Hans Berge 
	King County DNRP

	Jonathon Frodge 
	King County DNRP

	Keith Wolf
	KWA Colville Tribes

	Jeff Breckel
	Lower Columbia Fish Recovery Board

	Steve Manlow
	Lower Columbia Fish Recovery Board

	Jill Leary 
	Lower Columbia River Estuary Partnership

	Matt Burlin
	Lower Columbia River Estuary Partnership

	Scott McEwen
	Lower Columbia River Estuary Partnership

	Mike Hurley 
	M&M Environmental

	Stewart Toshach 
	Northwest Environmental Data Network 

	Rob Walton 
	National Oceanic & Atmospheric Administration

	Russell Scranton 
	National Oceanic & Atmospheric Administration

	Steve Katz 
	National Oceanic & Atmospheric Administration

	Doug Marker 
	Northwest Power and Conservation Council

	Steve Waste
	Northwest Power and Conservation Council

	Alison Tompkins 
	Nez Perce Tribe

	Clint Chandler
	Nez Perce Tribe

	Dave Statler
	Nez Perce Tribe

	Heidi Roberts 
	Nez Perce Tribe

	Jay Hesse
	Nez Perce Tribe

	Bruce Davies 
	Northwest Indian Fisheries Commission

	Aaron Borisenko
	Oregon Department of Environmental Quality

	Doug Drake 
	Oregon Department of Environmental Quality

	Greg Petit 
	Oregon Department of Environmental Quality

	Mike Mulvey
	Oregon Department of Environmental Quality

	Shannon Hubler 
	Oregon Department of Environmental Quality

	Tim Dalton 
	Oregon Department of Environmental Quality

	Andrew Yost 
	Oregon Department of Forestry

	Audrey Hatch
	Oregon Department of Fish & Wildlife

	Dave Ward 
	Oregon Department of Fish & Wildlife

	David Jepsen
	Oregon Department of Fish & Wildlife

	Eric Tinus 
	Oregon Department of Fish & Wildlife

	Erin Gilbert 
	Oregon Department of Fish & Wildlife

	Jeff Rodgers 
	Oregon Department of Fish & Wildlife

	Tom Rien 
	Oregon Department of Fish & Wildlife

	Tony Nigro 
	Oregon Department of Fish & Wildlife

	Amy Dolan
	Oregon Museum of Science & Industry

	Dan Calvert 
	Oregon Museum of Science & Industry

	Bob Hughes 
	Oregon State University

	Bobbi Riggers
	Oregon Watershed Enhancement Board

	Courtney Shaff 
	Oregon Watershed Enhancement Board

	Charlie Paulsen 
	Paulsen Environmental Research

	Heida Diefenderfer 
	Pacific Northwest National Laboratory 

	Bruce Schmidt
	Pacific States Marine Fisheries Commission

	Mike Banach
	Pacific States Marine Fisheries Commission

	Chris Beasley 
	Quantitative Consultants

	Doug Taki
	Shoshone-Banncock Tribes of Fort Hall   

	Heather Ray 
	Shoshone-Banncock Tribes of Fort Hall   

	Bruce Crawford 
	Salmon Recovery Funding Board

	Allison Aldous 
	The Nature Conservancy

	Leslie Bach
	The Nature Conservancy

	Nathan Rudd 
	The Nature Conservancy

	Jennifer O' Neal 
	Tetra TechEC, Inc.

	Chris Caudill
	University of Idaho

	Blaine Ebberts
	United States Army Corps of Engineers

	Cal Sprague
	United States Army Corps of Engineers

	Mindy Simmons 
	United States Army Corps of Engineers

	Paul Ocker 
	United States Army Corps of Engineers

	Robert Wertheimer 
	United States Army Corps of Engineers

	Greg Gault 
	United States Bureau of Reclamation

	Mike Beaty
	United States Bureau of Reclamation

	Ken MacDonald
	United States Forest Service

	Linda Ulmer 
	United States Forest Service

	Steve Lanigan
	United States Forest Service

	Steve Haeseker
	United States Fish & Wildlife Service

	Dave Busch 
	United States Geological Survey

	Debra Niemann 
	United States Geological Survey

	Dorene MacCoy
	United States Geological Survey

	Jim Petersen
	United States Geological Survey

	Lief Horwitz
	United States Geological Survey

	Pat Connolly 
	United States Geological Survey

	Jen Bayer 
	United States Geological Survey

	Dylan Monahan 
	Washington Department of Ecology

	Glenn Merritt 
	Washington Department of Ecology

	Jim Garner 
	Washington Department of Ecology

	Julia Bos
	Washington Department of Ecology

	Rob Plotnikoff 
	Washington Department of Ecology

	David Price
	Washington Department of Fish & Wildlife

	Dick Stone
	Washington Department of Fish & Wildlife

	Peter Hahn
	Washington Department of Fish & Wildlife

	Lyman McDonald
	WEST, Inc.

	Bill Bosch
	Yakama Nation Fisheries

	Holly Hartman
	

	Jim Adams
	

	Paul Dorn
	


Citation:
Pacific Northwest Aquatic Monitoring Partnership (PNAMP) & The Collaborative Systemwide Monitoring and Evaluation Project (CSMEP). 2006. Second Annual Research, Monitoring and Evaluation (RME) Workshop for Decision Makers, Program Managers, Scientists and Field Practitioners.
Executive Summary

The Pacific Northwest Aquatic Monitoring Partnership (PNAMP) and the Collaborative Systemwide Monitoring and Evaluation Project (CSMEP) convened a joint workshop on March 16/17, 2006 to stimulate dialogue on key issues facing research, monitoring and evaluation (RME) practitioners in the Pacific Northwest. The workshop was attended by a total of 120 participants representing a mix of field biologists, biometricians, quantitative scientists and program managers from federal, state, county and tribal environmental organizations, as well as private consulting firms and universities. Organizations represented at the workshop included: BEF, BioAnalysts, BPA, Cascadia Ecosystems, CBFWA, CCT, Cd'AT, CDFG, Chelan County PUD, CC PUD, CRITFC, CTUIR, Eco-Logical Research, EPA, ESSA, GSRO, HCCC, IDFG, IMST, KC DNRP, KWA/CCT, LCFRB, M&M Environmental, NED, NOAA, NPCC, NPT, NWIFC, ODEQ, ODF, ODFW, OMSI, OSU, OWEB, PER, PNNL, PSMFC, Quantitative Consultants, SBT, SRFB, TNC, TTECI, UI, USACE, USBR, USFS, USFWS, USGS, WDE,  WDFW, WEST, and YN.
Specific objectives of this workshop were to:

1. Share, review and discuss results of recent surveys conducted by CSMEP and PNAMP of the relative importance of different resource management questions and information needs in the Columbia Basin (CSMEP) and Pacific Northwest (PNAMP).

2. Share, review and discuss current advances in research, monitoring, and evaluation (RME) (e.g., indicators, analytical approaches to evaluation, sampling designs, monitoring protocols, integrated M&E programs).

3. Share, review and discuss on-the-ground implementation issues from 2004 and 2005 field seasons with an eye towards learning how to increase scientific rigor and efficiency, standardize efforts and approaches, and improve coordination across regional monitoring efforts.

4. Host concurrent technical work sessions to assess current monitoring activities, approaches and methods, gaps, and critical problems associated with status and trend RME, action effectiveness RME, and their integration.

5. Provide feedback and recommendations to PNAMP and CSMEP and the entities involved in these groups.
The initial organizing structure for the workshop was a series of plenary presentations (and associated moderated discussion) on suggested directions from both scientific and policy perspectives for both identifying the key RME priorities and improving the coordination of regional programs to monitor fish and aquatic habitat in the Pacific Northwest. General discussions were then followed by a series of concurrent technical sessions that focused on identifying and proposing potential solutions to: 

1. Specific issues facing Status & Trends RME of both fish populations and fish habitat: (1A) Fish in Watersheds, (1B) Habitat Conditions in Watersheds;, (1C) Fish & Habitat in Large Rivers with Dams, and (1D) Fish & Habitat in Estuary/Nearshore Areas.
2. Specific issues facing Action Effectiveness RME of: (2A) Habitat Actions, (2B) Harvest Actions, (2C) Hatchery Actions, and (2D) Hydro Actions.
3. Specific issues facing efforts to create a better synthesis and integration of RME information across the various regional programs monitoring Status & Trends and action effectiveness.
The key RME issues identified during the workshop’s plenary and technical break out sessions and recommendations for improvements/solutions are presented below.

Prioritizing and Coordinating RME

Issues:

· The range of RME questions that can be addressed within current monitoring programs is limited; only some questions can be reliably answered.
· There is a sense that all agencies need to work together to maximize the efficiency of data collection, but no single agency is responsible to force it to happen. The region needs leadership in this regard.
· Limited time frames for many current RME funding processes is a significant problem.
· There is not enough communication between technical and policy staff on priorities for regional RME.
· Coordination is more than meeting to tell each other what we’re doing. Very hard currently to get out of corporate mindsets, takes time to convince people and make the required institutional changes to allow greater real coordination of RME to happen.
· The role of communities in also critical in restoration of stocks and habitat and is often overlooked in RME plans.
Overall conclusions/recommendations:

· RME needs to be given priority; needs to be planned up front and projects must be designed to include RME.
· RME needs to become an element of longer term funding across programs.
· RME will benefit from development and participation in regional processes to standardize data so that data can be shared and used effectively.
· Agencies need to support innovative approaches at the Executive policy level.
· As it is unlikely that we can afford to do monitoring for everything/everywhere we need to develop a clear hierarchical RME program across the stakeholders. We need to build a program that can provide some useful information (e.g., indicators) at a range of spatial and temporal scales, yet acknowledges that intensive monitoring can only be applied at certain critical scales.
· RME will benefit from the integration and cost-sharing of RME programs for more robust and cost-effective information targeting common needs.
· Scaled RME strategies must be developed that are coordinated with regional approaches and are designed to deliver information back to community and watershed councils.
Status and Trends Monitoring
I) Fish In Watersheds

Issues:

· There is uncertainty about the priority management questions that should inform appropriate fish sample designs and monitoring approaches

· Obtaining information about fish populations at appropriate scales (spatial/temporal) for Endangered Species Act (ESA), recovery planning purposes or local management issues can be a serious challenge
· Ability to answer management questions (as they have been so far identified) is limited by lack of adequate long-term funding. 
Overall conclusions/recommendations:

· Develop a framework for identifying the priority management questions across agencies, including identifying levels of required precision and appropriate evaluative approaches (CSMEP has begun this process)
· Identify “priority” fish populations for monitoring –this process should involve the recovery planning partners as well as the stake holders in tribal trust and other issues.
· Develop a monitoring plan to sample all populations at some low level of effort, while identified “priority” populations are monitored at higher levels of effort. 

· Encourage current efforts using EMAP probabilistic sampling for the development of a region-wide approach to assessing the basic questions of fish abundance, diversity, distribution, and productivity.
· Increase region-wide pit tagging as a way to improve assessments of fish populations from smolt to adult life stages

· Increase cross-walk comparisons of fish sampling approaches (e.g., comparison tests of census redd counts vs. reach or index based redd counts) to determine their reliability for evaluating S&T at different spatial scales 

II) Habitat Condition in Watersheds
Issues:

· Current funding/time commitments from management do not allow for technical RME to occur with confidence levels acceptable to the scientific community. 
· Scope and scale of current habitat sampling is not adequate to address the required scope and scale of management questions.
· Sharing of data and information on habitat and coordination between RME entities and private groups and individuals is poor.
Overall conclusions/recommendations:

· Establish standard metrics and protocols for habitat sampling.
· Set up good meta-data and data management systems to improve efficiency.
· Establish acceptable high level watershed indicators to measure status and trends of watershed health in relationship to stream and fishery RME.
· Facilitate implementation of a reference condition concept across the region.
· Establish broadscale tracking of watershed process and condition status; stream and habitat conditions; and biological status and trends.
· Develop Columbia Basin and region-wide status & trends monitoring designs for tracking of watershed process and condition status; stream and habitat conditions; and biological status and trends at evolutionary significant unit (ESU), minimum population group (MPG), and land ownership spatial scales.
· Promote ongoing workshops to develop consistency in RME and restoration priorities.
III) Fish and Habitat in Large Rivers with Dams
Issues:

· Lack of consistent, coordinated methods of data collection
· Difficult to integrate across required scales for monitoring: operational monitoring at projects, mainstem passage survival, smolt to adult returns (SARs), and whole life cycle
· Lack of dedicated funding for analysis and evaluation of existing information
· RME is Endangered Species Act (ESA) species-driven; little understanding of ecosystem baseline and long term threats
Overall conclusions/recommendations:

· Apply PIT-tagging, and active life-cycle tags to integrate across life history stages
· Develop broad status & trend monitoring to provide context for understanding limiting factors, effects of actions
· For contentious issues, use CSMEP Data Quality Objectives process to define management needs, systematically evaluate alternative RME designs
· Fund core indicators in perpetuity through central entity with shared resources
· Develop integrative indicators of stream condition
· Analyze threats over next 100 years (e.g. population, economic growth, water demands, climate change) to focus actions and RME appropriately
IV) Fish & Habitat in Estuary/Near Shore Areas

Issues:

· No single group responsible for tracking habitat permits, loss, and degradation in estuary and near shore habitats
· Limiting factors for estuaries are not well-defined, species specific, and some are unknown
· No consistent processes in place for data standardization/consistent methods, data dissemination among agencies relating to estuarine monitoring
· Natural variation in estuarine conditions broadscale monitoring very difficult
· Uncertain how to define and measure habitat connectivity for estuaries 
Overall conclusions/recommendations:

· Develop better conceptual models for understanding estuary processes

· Promote a range of new remote sensing approaches for improving estuary monitoring 
· Promote ongoing workshops to better define habitat connectivity and how to measure this

· Develop common indicators for estuaries and develop consistent standards (data collection, metadata formats, definitions) for publishing and sharing this data
· Work towards a universal survey design where appropriate
· Undertake a regional status and trend analysis of existing data

· Expand research on the impacts of toxics on salmonids and resident fishes

· Require a long term funding commitment to estuary RME

Action Effectiveness Monitoring
I) Habitat Actions
Issues:

· Difficult to quantify the change resulting from a specific habitat action, or from a group of actions
· Limited funding available for habitat effectiveness RME
· Monitoring is often of insufficient duration or spatial scope to measure broad changes associated with habitat actions (effects lost in environmental “noise”)
· Habitat action effectiveness studies are generally undertaken at smaller scales, very difficult to make inferences to larger watershed, population or ESU scales
· Very difficult to find independent “control” sites that are not also affected by human activities
· Approaches/techniques for measuring habitat change vary across agencies

· Information on habitat project planning, implementation and results are not readily available 
· Decision makers on habitat actions (e.g. forest supervisor vs. watershed council member etc.) often require different scale monitoring designs to address their particular questions
Overall conclusions/recommendations:

· Identify objective habitat parameters that can be measured accurately and precisely, are responsive to change, and can also be related to fish population changes, regardless of species
· Undertake protocol comparison tests to determine which sampling methods might be best for assessing habitat changes

· Develop common protocols and training for collection of habitat data (groundbased and remotely sensed) across the region to answer habitat effectiveness questions at a variety of scales 
· Encourage continuation and growth of a network of multi-agency collaborations (e.g., Columbia River Basin Pilot Projects, Intensively Monitored Watersheds (IMWs), Salmon Recovery Funding Board) for determining how best to evaluate habitat and fish response to habitat restoration actions at multiple spatial and temporal scales 
· Develop a regionally centralized and accessible database of information on habitat project planning, implementation and results 
· Develop paired-watershed analyses with controls to measure changes from habitat actions

· Expand remote sensing monitoring to evaluate habitat response at broader scales
· Develop approaches to assess the effects of multiple projects (determine what is really required to address such questions)
· Work to establish the analytical linkages and causal relationships between habitat/fish responses on a region by region basis
· Improve cost efficiencies for monitoring by developing a program of volunteers to collect field data and train/support them in this process and develop better arrangements between monitoring agencies and academic research groups
II) Harvest Actions

Issues:

· Unknown amounts of incidental/delayed mortality affect fishery estimates

· Limited ability to consolidate harvest data from different fisheries
· Harvest metrics are typically expressed as point estimates and do not characterize variation in accuracy or precision
· Current catch assessments do not allow assessment of fishery impacts at finer scales (e.g., population) 

· Uncertain what population or production parameters are impacted by harvest

Overall conclusions/recommendations:

· Develop more stock-specific information to monitor harvest
· Begin to monitor demographics of populations in addition to number
· Undertake more fish in, fish out analyses that should also address other viable salmon population (VSP) parameters (e.g., spatial structure and life history diversity)
· Determine what specific harvest information is required for Technical Recovery Teams (TRTs), and CSMEP analyses (and at what resolutions) and determine what harvest managers need to know about new policies or analyses related to the other H’s.

· Employ current stock assessment tools applied in fisheries harvest management (e.g., stock assessments, run reconstructions, forecasting, goal setting) at subbasin, province, population, MPG, etc. for use relative to other recovery and restoration actions
III) Hatchery Actions
Issues:

· Limited knowledge of harvest rates and ability of hatcheries to meet harvest goals
· Many current hatchery monitoring projects are viewed as case-specific (uncertain of inferences to broader scales or broader effectiveness questions)
· Many hatchery effectiveness questions require long time series of data (+10 years) 
· Operations and maintenance and RME funding for hatcheries are often improperly lumped
· While hatchery management has changed (e.g., from solely harvest augmentation to a mixture of purposes including supplementation), hatcheries generally still operate in the same way as historically (e.g., collect broodstock and release progeny in the same locations and at the same time every year)
· Comprehensive hatchery RME plans, with the capacity to address many of the decision makers prioritized information needs, have been developed but remain unfunded
Overall conclusions/recommendations:

· Develop and implement a sampling design across broad scales that could overcome the case-specificity of current hatchery effectiveness monitoring results
· Develop a regional database with well defined performance measures and data quality standards for hatcheries
· Promote the use of new technologies for improved marking and tracking of hatchery populations (genetics, PIT tags, sonic tags, automated trailers)
· Improve our understanding of hatchery effectiveness using rotating release schedules and other management alternatives
· Promote the completion, technical review and funding of broad hatchery RME plans
IV) Hydro Actions

Issues:

· Current understanding of hydrosystem effects varies by fish species or type (e.g., hatchery fish better understood than wild fish, chinook better understood then sockeye or lamprey, etc.)
· Hydrosystem effectiveness evaluations require information collected across multiple lifestages and scales
· A lack of explicit decision rules regarding smolt to adult survival rates (SARs), Transport/Control (T/C) ratios, which species are most important, etc.
· Hydro RME studies are often prohibited if deemed too costly in terms of revenue generation, regardless of the opinions of environmental agencies
· Uncertainty over flow-survival relationships
· Uncertainty as to the proximate causes for D (i.e., the ratio of transport vs. in-river posthydrosystem SARs) and latent mortality
Overall conclusions/recommendations:

· There is good current monitoring of SARs, need to establish specific goals in this regard
· Increase PIT-tagging efforts to attain better evaluations of D and integrate information needs across the varied scales of hydrosystem evaluations
· Implement EPA’s Data Quality Objectives (DQO) process for policy-level question identification and clarification (an approach currently being undertaken by CSMEP)
· Identify hydrosystem effectiveness questions that will require longer time scales and cannot be completed in the short term regardless of the level of investment
· Develop greater interaction of BiOp planners/policy people on hydro goals with technical groups
· Develop experimental designs for deliberate contrasts in actions (flow, spill, transport, hatchery releases) to strongly test alternative hypotheses

RME Synthesis and Integration
Issues:

· Integration of current regional status monitoring projects is poor
· Difficult to identify M&E commonalities across agencies and determine how to allocate effort 
· Limiting factors that affect fish populations will vary across MPGs and ESUs
· Unclear how to effectively share data and information

· Can’t develop or prioritize integrated M&E objectives at a technical level – balancing Status & Trends  and “4 Hs” (Hatchery, Harvest, Hydrosystem, Habitat) questions across agencies requires prioritization at higher policy level
Overall conclusions/recommendations:

· Identify limiting factors at population/watershed scale and focus on these for integrated monitoring
· Improve Status & Trends monitoring by extending and integrating existing index sites (trend evaluations) with the USEPA Environmental Monitoring and Assessment Program (EMAP) probabilistic samples (status evaluations)
· Identify information inputs that are common across the Status & Trends  and “4 Hs” (Hatchery, Harvest, Hydrosystem, Habitat)
· Move away from single use data collection efforts; build a core set of variables that can serve multiple uses

· Integrate sampling design and monitoring techniques across shared areas of interest

· Develop common protocols for both Status & Trend and action effectiveness M&E programs, and provide common training materials to reduce error drift 

· Identify potential connections with ongoing national programs (and perhaps tie project funding to some degree of coordination with such programs)
· Use limiting factors analyses to focus monitoring resources

· Use life cycle models to initially evaluate each H’s impacts that will have most effects on fish survival; concentrate your monitoring on what the model has identified as highest risk elements or highest uncertainty (where, when, what) relative to costs
· Undertake continuing and regular shared stakeholder meetings, workshops, retreats

· Educate policy groups on options and trade-offs of monitoring choices
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1. Introduction and Background

1.1
Workshop Rationale
Across the Pacific Northwest many federal, state, tribal, local and other entities require research, monitoring and evaluation (RME) to make sound decisions on the management of fish populations and their habitats (Figure 1). While the mandates, regulatory drivers and information priorities of these entities understandably differ, there are also many common elements and associated information requirements. The ‘RME toolbox’ of concepts, designs, methods, recommendations and plans is growing steadily. Agencies with interests in monitoring are beginning to identify and select appropriate elements from the RME toolbox to meet their specific needs. At the same time, the Pacific Northwest (considered as a whole) would benefit from maximizing the consistency of RME approaches to allow meaningfully aggregation of results to address diverse monitoring questions and policy needs at multiple spatial and temporal scales.
To advance the process of RME standardization, aggregation and integration a shared Pacific Northwest Aquatic Monitoring Partnership (PNAMP) and the Collaborative Systemwide Monitoring and Evaulation Project (CSMEP) workshop (the Second Annual Research, Monitoring and Evaluation (RME) Workshop for Decision-Makers, Program Managers, Scientists and Field Practitioners) was convened in Portland, OR on March 16 - 17, 2006. The workshop was intended to stimulate dialogue on common management needs, clarify recent RME advances, and make progress on how to best apply available RME approaches toward identified needs. Workshop discussions were intended to lead towards the next steps for improving regional coordination, as well as acceptance and eventual adoption of reliable, relevant, cost-effective, and consistent RME approaches.
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Figure 1.
The workshop was intended to stimulate dialogue and integration across all necessary RME components and people. The three scientific roles shown at left (quantitative scientists, biometricians, field biologist) need to be involved jointly in all three of the associated RME components (evaluation designs, sampling designs and monitoring protocols), which serve the needs of decision makers and program managers.

1.2
Workshop Objectives
1. Share, review and discuss results of recent surveys conducted by CSMEP and PNAMP of the relative importance of different resource management questions and information needs in the Columbia Basin (CSMEP) and Pacific Northwest (PNAMP).

2. Share, review and discuss current advances in RME (e.g., indicators, analytical approaches to evaluation, sampling designs, monitoring protocols, integrated M&E programs).
3. Share, review and discuss on-the-ground implementation issues from 2004 and 2005 field seasons with an eye towards learning how to increase scientific rigor and efficiency, standardize efforts and approaches, and improve coordination across regional monitoring efforts.
4. Host concurrent technical work sessions to assess current monitoring activities, approaches and methods, gaps, and critical problems associated with status and trend RME, action effectiveness RME, and their integration.

5. Provide feedback and recommendations to PNAMP and CSMEP and the entities involved in these groups.
1.3
Workshop Products

1. Preliminary results of surveys of resource management agencies’ ranking of management questions.
2. Assessment of the current status of technical products and on the ground implementation for status and trend RME, action effectiveness RME and data management systems development.
3. Recommended strategies for improving dialogue to maximize the relevance and rigor of RME, as well as coordinating future work on regional RME activities and implementation processes to maximize the regional consistency of RME programs and activities.
1.4
Workshop Report Structure
The workshop document provides short descriptions of key discussion points within each of the workshop’s plenary sessions and breakout work groups. Where available, each report section is linked to an accompanying document or PowerPoint presentation on the PNAMP or CSMEP websites. The reporting structure for workshop summaries varies somewhat across the technical sessions as there were many different facilitators and recorders employed across the diverse range of RME workgroups active at the workshop (see Workshop Agenda: Appendix A). However, all workgroup facilitators/recorders followed a standard reporting template (Appendix B) that ensured that a common set of key RME questions were discussed within each technical workgroup. The raw notes recorded for each technical workgroup are available in Appendix C.
2. Opening Plenary Presentations and Discussion

2.1
The role of coordinated research, monitoring and evaluation in aquatic monitoring for the Pacific Northwest (Angus Duncan, Bonneville Environmental Foundation) 
· Role of science is critical in environmental monitoring
· Assess conditions, identify limiting factors

· Establish threshold requirements for watershed health

· Guide restoration with priorities and information feedback loops – provide choices to decision-makers

· Direct scarce resources to critical needs

· Provide a neutral intermediator(a negotiator who acts as a link between parties) 
· Role of Communities is critical and is often overlooked

· Bring stakeholders and community groups together, facilitate landscape-scale solutions

· Understand and apply the science

· Develop, apply innovative and local solutions

· Reconcile consumptive activities with watershed health thresholds
· Compare and contrast “Regional Approach” vs. “Community Approach”

· Regional Approach

· Focus on ESA-Listed anadromous species at provincial and sub-basin level

· Geographic focus below basin blockages

· Priority focus is tracking for ESA compliance purposes
· Accountability to regional fish management agencies and federal ESA agencies;

· M&E strategy designed to deliver information back up the agency chain

· Year-to-year funding, making long-term planning, protocols and commitments difficult

· Focus on public land remediation; reliance on public land managers

· Scalability down?
· Community Approach

· Focus on watershed restoration at a community level; watershed-specific, encompassing resident and anadromous fish (and other ecosystem biota)

· Geographic focus basin-wide, above and below blockages

· Priority focus is feedback-loop for informing and guiding community (including tribal) watershed recovery efforts
· Accountability is at community level, with continuous feedback loops periodically subject to independent peer review;

· M&E strategy designed to deliver information back to community and watershed council

· Ten-year funding commitment, predicated on year-to-year review, periodic independent peer review, specific biological/ecological benchmarks

· Focus is watershed-specific, with emphasis on private landowner initiatives mediated through community watershed councils

· Scalability up?
· Opportunities for Collaboration

· Coordinate data collection, evaluation, lessons learned especially in IMW, BEF focus watersheds

· Tie regional priority support to community watershed programs with long-term, peer-reviewed M&E

· Consistency between sub-basin and community programs in selecting watershed health indicators, language, protocols = more cost-effective M&E
· Need to coordinate approaches: strive for Regional Approach + Community-based approach

· Adopt Common or Overlapping M&E language
· Protocols, Quality Control

· Link Community-Based M&E to Sub-basin Plans

· Shared Data, Findings

· Expanded Range of Watersheds

· Increased Biological and Program Diversity
2.2
Surveys of regional entities’ relative priorities for addressing different management questions
2.2.1
CSMEP Survey 
Purpose:
To obtain information from policy-level personnel on the relative importance of monitoring questions across various spatial scales for six listed stocks of focus in CSMEP: spring/summer Chinook salmon, fall Chinook salmon, steelhead trout, sockeye salmon, coho salmon, and bull trout.  CSMEP scientists will use this information obtained from this survey to guide its work on monitoring designs.  
Elements of the Survey:

· Identify priorities in data needs for monitoring the status and trends of listed fishes, as well as the effectiveness of habitat, harvest, hatchery and hydrosystem actions.  
· Respondents were asked to rate the importance of 27 monitoring questions. 
· For any given question, it was expected that its importance would vary across respondents, species, and spatial scales 
· Species of interest included: spring/summer Chinook salmon, fall Chinook salmon, steelhead trout, sockeye salmon, coho salmon, and bull trout
· Spatial scales of interest included: (1) sub-population, 2) population, 3) major population group (MPG), 4) evolutionary significant unit (ESU) or distinct population segment (DPS), and 5) Columbia basin).
Respondents:

· Idaho Department of Fish and Game
· Montana Fish, Wildlife, and Parks
· Oregon Department of Fish and Wildlife
· Washington Department of Fish and Wildlife

· U.S. Fish and Wildlife Service

· Coeur d’Alene Tribe
· Colville Tribe

· Nez Perce Tribe
· Confederated Tribes of the Warm Springs Reservation
· Confederated Tribes and Bands of the Yakama Nation.

Results: (full text of report available via the CSMEP website)
Rating of Tier 1 and 2 monitoring questions for status and trends of fishes across spatial scales.  
· For the anadromous species, questions regarding broad scale status and trends were rated as very important, particularly at scales of population, MPG, and ESU.  
· Variation in responses for the population and ESU scales were less than for sub-population and MPG scales.  
· For anadromous species, questions regarding habitat were rated as less important.  Similarly, the question regarding life history types was rated as less important.  

· For bull trout, questions regarding broad scale status and trends were rated as very important. Questions about the timing of resident species spawning and life history types were also rated as important, across most spatial scales.  Questions regarding habitat were rated as important, particularly at the sub-population and population scales.  In general for bull trout, the population scale was rated as most important, but the sub-population, MPG, and ESU/DPS scales also were rated as important.  Variability in response was great for bull trout than for the anadromous species. 

Rating of Tier 3 questions for action effectiveness monitoring across spatial scales.  
· For anadromous species, all questions regarding effectiveness of actions for habitat, harvest, hatcheries, and they hydrosystem were deemed important at one or more scales.  
· Hatchery questions were rated as highly important at the population, MPG, and ESU scales.  
· Habitat questions were most important at smaller (sub-population and population) scales, except for sockeye salmon.  
· For anadromous species, the basin scale became important for harvest questions, while hydrosystem questions were most important at the ESU scale.  
· In general, variability among respondents was similar for Tier 3 questions as for Tier 1 and 2 questions, with the exception that hydrosystem questions showed high variability in rated importance. 

· For bull trout, respondents rated habitat questions as most important, particularly at sub-population and population scales.  Harvest questions were rated as the next most important.  Hatchery questions and hydrosystem questions were less important to most, but not all, agencies.  There was high variability in ratings for questions regarding the effectiveness of harvest, hatchery, and hydrosystem actions; variability in ratings for habitat action effectiveness was lower.

Some key comments from respondents:

· Several tribes would not rate species with different levels of importance as a matter of tribal policy.

· The survey omitted some anadromous and native fish species that some respondents consider as very important.  Respondents named chum, lamprey, sturgeon, coastal cutthroat trout, and, in general, “native species”.
Implications of the survey and emerging priorities  
· Respondents placed high importance on questions that address the status and trends of fish.  In general, highest priority was placed on answering these questions at the population scale, though the MPG and ESU scales also were rated as important.  These results imply that development of a coordinated, consistent, basin-wide approach is appropriate for status and trends monitoring.  

· There was substantial variability in the importance ratings for questions pertaining to action effectiveness monitoring.  This variability likely reflects the diverse mandates of different agencies and tribes.  In addition, variability in response probably reflects regionally varying stressors on aquatic systems.  This implies that action effectiveness monitoring will need to vary regionally to reflect the diversity in priorities among agencies and tribes, as well as the diversity in regional stressors and aquatic ecosystem conditions.  

2.2.2
PNAMP Survey 
Purpose:
Needed to facilitate the integration and cost-sharing of these programs for more robust and cost-effective information targeting common needs
Elements of the Survey:
· Seek agency-specific confirmation that these are the key fish and aquatic habitat management questions of common interest

· Identify the relative importance of these questions

· Identify the spatial scale of importance
· Regional tribes, state and federal agencies responsible for aquatic resource decision-making were asked to participate

Who has responded at the time of the Workshop:

· Bonneville Power Administration

· Bureau of Land Management

· California Department of Fish and Game

· Colville Confederated Tribes

· Idaho Department of Fish and Game

· Nez Perce Tribe

· Oregon Department of Environmental Quality

· Oregon Department of Fish and Wildlife

· US Army Corps of Engineers - NW Division

· USDA Forest Service

· WA Governor's Salmon Recovery Office

· WA Office of the Interagency Committee

· Yakama Nation
Preliminary Observations:
· Fish and Habitat Monitoring rated highest importance for both A and R - high variance R

· Fish Population and Habitat also had highest number of funding agencies

· Hatchery A and R and Hydro A status monitoring rated second highest

· Anadromous rated higher than Resident fish

· Spatial scale of importance was very dependent on the question

· Spatial scales tributary and species were rarely indicated as most important

· Appear to have a good representation of management questions of interest
Some key comments from respondents:

· ODEQ – Additional water quality and aquatic bio-community questions

· IDFG/BPA/COE – Resident fish responses apply to primary fish of concern; others may be less important

· Colville Tribes – Additional tribal trust and funding questions, and should capture diversity of responses in survey summaries

· USFS/USFWS – Invasive species questions

· ODFW/COE – Sturgeon are anadromous
Next steps:

· Additional survey responses accepted until April 30

· Summary report complete by July 31

· See www.pnamp.org for questionnaire
2.3
Policy panel discussion of RME priorities
2.3.1
Rob Walton, NOAA-Fisheries
What’s your perspective on issues of coordination?

· RME as orphan; know we need to work together, but no one agency is responsible to force it to happen, so we have a long way to go
· Institutional setting (lack of) is frustrating, the region needs leadership

· RME-should not be the last chapter, we need to do it up front, design projects to include RME

· NOAA will respond to PNAMP survey, is in middle of high stakes issues; effort is important, worth pursuing, although standardizing Management Questions may be impossible, should focus on sharing info/data
· NOAA supports CSMEP, PNAMP; need these efforts to accomplish what NOAA needs
· Need to figure out how to get beyond planning and instead work towards implementation of plans
· Need to better understand basic indicators and the data needed; develop metadata; improve on data quality

What’s your perspective on the survey results?

· Hard to answer questions to fit wide range of needs
· Better to focus on information needed than to try to standardize management questions
Where do you think the Pacific Northwest needs to head in terms of RME priorities?

· Need local workshops to get practical in terms of what is needed to go into recovery plans by December 2006
· Annual funding process is a problem, need to find solutions to create long term funding
What guidance do you have for technical participants at this workshop regarding RME priorities?

· Developing and participating in regional processes to standardize data so we can share and use data is a priority
· Hard for NOAA to find staff to participate in coordination efforts, but NOAA does support efforts

2.3.2
Bill Towey, CCT
What’s your perspective on issues of coordination?
· Planning has occupied us for so long…now have good plans, projects identified within these plans, good jumpstart to inform wise use of resources (funding)
· Good work right now will allow us to go past planning to implementation & monitoring tasks

Where do you think the Pacific Northwest needs to head in terms of RME priorities?

· Projects need capacity to collect as much information as possible, using good practices, identifying limiting factors, setting targets (fish populations, water quality , --need to identify metrics)

· By monitoring results of projects, we then are able to adaptively manage results

· Need this information to inform decision makers; “reader’s digest” form is helpful; need to boil down to concise understandable formats
What guidance do you have for technical participants at this workshop regarding RME priorities?

· Need integrated, consistent RME through the Columbia River Basin, glad to see the wide range of participants at this workshop
· Need to have more community connection (as Angus Duncan also suggested earlier)

2.3.3
Bruce Crawford, WA Governor’s Forum on Monitoring

What’s your perspective on issues of coordination?

· Emerging megatrend due to information technology explosion has brought concept to the public and government that integration and coordination is possible and expected
· No longer acceptable for each agency/programs/ etc to do your own work “over there”
· Coordination is more than meeting to tell each other what we’re doing
· We are faced with difficult goal of placing needs of greater good above individuals, brought about due to emergency conditions facing us
· Requires mutual trust, agreement that core value/goal is shared

· Transparency of information is critical. “Information as power” (i.e. withholding information as a control mechanism) will not work

· Executive policy level consent is required. Not enough communication between technical and policy staff
· Monitoring is like brushing your teeth…need to do it consistently, but often is the last priority

· Funding is tight: therefore we must concentrate on shared resources, shared information, shared responsibility

· We need to support innovative approaches—very hard to get out of corporate mindsets, takes time to convince and make institutional changes to allow it to happen

What’s your perspective on the survey results?

· The results confirm Washington Governor’s Forum and Salmon Recovery Funding Board views that local and high level policy people concur, but can’t address each question in full
· If we want funding to keep coming, we must be able to tell Congress that funding received meant something. Must reconcile that this does not always answer local needs; need to address dichotomy of scale

Where do you think the Pacific Northwest needs to head in terms of RME priorities?

· Must be able to tell the story to public, congress, state legislators. If not communicated effectively the funding for RME may go away
· THREE THINGS are critical to fish: 1) Status and trend of watershed conditions is the highest priority; restoration actions need to be cost effective and responsive. Results need to be monitored; likely combination of on the ground & remote sensing techniques; 2) Water availability and use monitoring; 3) Water quality monitoring
· Fish in/fish out: abundance of pops. Need to demonstrate that habitat improvements work. Need to evaluate at scale of MPGs; can’t measure each creek

· Hydropower effects need to be quantified. Need to describe any improvements in survival from 10-20 years of hydrosystem changes
What guidance do you have for technical participants at this workshop regarding RME priorities?

· Participate in efforts to develop protocols, sampling designs, etc. We all need to work to better create communication between policy and technical players. Need to help policy staff understand how ability to evaluate change is dependent on spatial scale
2.4
RME insights from scientists (Jeff Rodgers, ODFW) 
Question driven monitoring is a start, but not good enough. We must consider:

· Who is asking the question, and do they matter?
· How are they going to answer the question with the monitoring data?

· What will result from the question’s answer?
Need to consider

· What are the priorities?
· What are the spatial scales?

· Policy/management and RME timelines may conflict

· Need to put more “R” (research) into “RME”

We face entropy now. Solutions:

· Identify leadership
· Constant attention

· Clarify roles and responsibilities of all participants (e.g. watershed councils, state agencies, federal agencies, etc.)
Bean counting trumps analysis. Solutions:

· Provide adequate staff and resources for analysis and synthesis
· Clear description of interim products and timelines

· Require periodic synthesis document

· Peer review
People do not share well. Solutions:
· Well funded and well thought out data management and information systems
· Merge protocols when possible

· Coordinate funding
Policy makers are from Mars, RME practitioners are from Venus. Solutions:

· Policy makers should not assume that RME staff understand their needs or that adequate data are being collected for decision support
· RME staff should not assume that policy makers understand the utility and limitations of the data
2.5
Moderated discussion on RME priorities
2.5.1
Questions from the audience
Question: How do we deal with as yet unknown questions; how is this being incorporated into the current processes?
Panel Responses:

· We need to agree on high level indicators. Maybe someone needs to write a short report (perhaps use IMW as example) on this; try to envision the future
· This is all a bit of deja vu…but this is really the first time to try this at large scale; however, still don’t see lot of work on developing the institution needed to support these ideas; official “cooperative” to establish region wide goals and priorities, see that funding is long term, need to coordinate everything
· Need adaptive management “trigger points” to indicate something is happening to start adaptive management process…then respond with an increase monitoring in that arena

Question: Do policy makers need a synthesis of current information to give interim answers to key questions?… is this a role for PNAMP, CSMEP currently?
· Yes. And remember, “PNAMP R US”. That is, PNAMP is a forum for your participation. It is not an independent entity with staff, funding, etc—it is all of us participating that will make this happen.
· Every project should have some minimum level of monitoring and evaluation
· Tribal perspective does not allow prioritization of species, natural resources.
Questions: We can’t do ME everywhere, but need clear hierarchical ME program. If identified, will agencies fund it? 

We need funding of annual status summary, synthesis, etc. published in a regional journal. Is this being considered in Columbia Basin Fish and Wildlife Program?
Panel Responses:

· Most subbasin plans lacked ME plans, NPCC decided to support regional coordinated approach instead (PNAMP, CSMEP). NPCC understands funding needs to be long term, does support the concept of a CRB Journal. CBFWA is organizing status report; analogous to WA State of the Salmon Report
· It is not feasible to do population viability for each population; not legally required; not feasible; NOAA will look at representative populations
· Funding is not sufficient to address all RME needs; we need to build a program that can accommodate multiple scales, yet acknowledges that funding will be directed primarily at certain scales
(Audience comment) How best to capitalize on data being collected right now? What will it take for sampling agencies to adopt data standards?
3. Summaries of Concurrent Technical Session 1 – Monitoring the Status and Trends of Fish and Habitat

3.1
Workgroup 1A: Fish in watersheds
Facilitators: Jeff Rodgers, Keith Wolf

Recorder: Jennifer O’Neal

Management Priorities: 

· Responding to management needs for the Endangered Species Act and working towards recovery planning and delisting are major drivers for many of the groups present at the discussion.  Each group also has localized issues that are drivers for collection of data about fish populations.  

Q1. Ability to Meet Decision Makers’ Priority Needs (e.g., high, medium, low)

Scientists need to understand the priority questions of decision makers so that appropriate sample designs and monitoring approaches can be developed. Assessment of these needs is difficult at times. A framework needs to be developed for identifying the priority management questions, what level of precision is required for the answers, and how the data will be analyzed. These details need to be clarified before monitoring programs are designed. TRTs are coming forward with some of these questions, but the framework should be consistent so that monitoring efforts can try to address more than one question.

The ability to answer these questions (as they have been so far identified) is limited by lack of adequate long-term funding. This is one of the greatest challenges to creating consistent fish population monitoring regimes region-wide. The uncertainty of future funding is also limiting the ability to create/develop new far-reaching consistent programs. However, current efforts using the EMAP probabilistic sampling and mark-recapture are promising for the development of a region-wide approach to assessing the basic questions of abundance, diversity, distribution, and productivity.

Is it feasible to answer highest level management questions within current time scales?

Time scales for population response vary significantly by the parameter that is in question. Time scales for assessing the status and trends of fish populations are tied to the level of effort and funding that is put toward this effort. Generally, decision makers need answers in the short term, and sampling populations needs to be conducted over the long term to account for natural variability.  This difference in time scales represents a disconnect between management questions (and funding choices) and the need for well developed data to assess populations.  

Q2. Promising Approaches to Resolve Challenges

Promising approaches for assessment of fish populations include the following:

· Using the EMAP or “Universal Sample Design” to create the master network of sampling sites for the region to assess populations

· Following a group or subset of populations using a variety of methods and compare these data with the traditional index counts.  This could allow the development of a “crosswalk” between index data collected in the past and spatially representative data collected in the future.

· Further refinement of sampling approaches such as the comparison test of census redd counts with reach or index based redd counts for major population groups, and at other spatial scales.  The comparison should look at the performance of the two approaches across several spatial scales.  

· Pit tagging as a way to assess populations from smolt to adult without repeated handling.  

Q3. Recommended Next Steps

· Following a group or subset of populations using a variety of methods and compare these data with the traditional index counts.  This could allow the development of a “crosswalk” between index data collected in the past and spatially representative data collected in the future.  If not all populations can be sampled, the “priority” populations need to be identified –this process should involve the recovery planning partners as well as the stake holders in tribal trust and other issues.  

· Develop a plan to sample all populations at a low level of effort and some priority populations at a high level of effort. The intensively monitored watersheds are a good start to this and could be built upon.  

· Utilize opportunities at facilities like dams to take advantage of the ability to conduct counts at these facilities.  Combining these counts with pit tagging and smolt trapping could allow for a good estimate of abundance in those areas.

· Further refinement of sampling approaches such as the comparison test of census redd counts with reach or index based redd counts for major population groups, and at other spatial scales.  The comparison should look at the performance of the two approaches across several spatial scales.  

· Set up a matrix which identifies which type of information is needed for which management or recovery planning decision.  This matrix should include information on precision required (which changes based on the run size or population size).

Conclusion is that many new, standardized and agreed RME elements exist and are at a state requiring integration into a framework RME process/plan.  Continued work on optimization is necessary.  Surveys need more responses to draw more definitive conclusions.

3.2
Workgroup 1B-1: Habitat condition in watersheds 
Facilitator:
Steve Lanigan
Recorder:
Scott Downie
RME scale: nested from site, reach, sub-watershed (tributary), watershed, subbasin, basin, ESU, coastal region, coastal, statewide were identified. CA large scale watershed assessment uses so-called logical subbasins based on common natural and anthropogenic attributes within hydrologic context.

Management priorities:
· Restore and maintain water quantity and quality for fish and discharge permits

· Track recovery of fisheries and habitat for ESA purposes

· Detect trends and status of watershed processes and habitat conditions
Q1. Ability to Meet Decision Makers’ Priority Needs (e.g., high, medium, low)

Current funding and time commitments from management do not allow for technical RME to occur with confidence levels acceptable to the scientific community. Result is piecemeal activity that is inadequate to tell the story about how fish, waterbodies, and/or watersheds are doing regardless of listing pressures.
Upper Columbia program is setting up controls that will serve to promote good monitoring. On the OR coast coho effort, the initial questions were changed during the course of the assessment. At report time there were new questions that could not be answered. EPA has inadequate funds and time to get the level of science actually needed for water quality evaluation. In most cases, there is too little time to do acceptable QA/QC and analysis of collected data. Scope and scale of sampling is not adequate to address management questions’ scope and scale. There is a paucity of information on non-wadable stream habitat vis-à-vis fisheries information. Avenues for sharing data and information between RME entities and private groups and individuals are not adequate. 

Is it feasible to answer highest level management questions within current time scales?

No, managers need answers in the short term, and science usually needs a longer term to develop confident results. Managers are willing to, or are forced to make decisions in a shorter time frame with less confidence than is needed for scientists to provide information at an acceptable level of confidence. Could be feasible if questions were clear, funds were available, time was allowed; will it happen? Not likely. In fact, entropy is a threat to monitoring programs because of these short time frames necessary for producing results. Results are called for too frequently by management, often before any planned treatment projects have even occurred, let alone demonstrate a measurable response.

Challenges:

· Poor communication and coordination among technicians, and with managers.

· Myriad of programs, agendas, questions, and methods.

· Lack of coordination of similar RME efforts and programs.

· Unreal time lines to conduct RME.

· Unawareness of confidence needed to make management decisions.

· Lack of definition of necessary confidence levels on most RME projects.
Q2. Promising Approaches to Resolve Challenges

· Establish simple presentations (use multi-scale data pyramid) to communicate answers.

· Establish standard metrics and protocols. 
· Instil patience to establish a realistic monitoring timeline and budget commitment.

· Need to tie fishery, habitat, and watershed RME together in a methodological manner.

· Carefully formulate monitoring questions before designing and starting monitoring.

· Separate science from policy and provide for the scientists to do research as they wish.

· Need to know statistical decision rules as well as frame clear questions to answer. 

· Define acceptable levels of confidence related to policy questions, decisions, and consequence of error/actions (e.g., are scientists agonizing overly much?).

· Coordinate with like minded efforts to raise efficiency and cost effectiveness.

· Set up good meta-data and data management systems to improve efficiency.

Technical

· Pilot projects are hopeful (e.g., Protocol Builder, EPA EMAP probabilistic design - GRTS)

· GIS based data management and presentation lead to better communication

· Develop clear meta-data and presentation

· Collaboration among entities (e.g., John Day side-by-side test)

· Train technicians to use statistical tools to help design RME

· Green Lidar is the wave of the future for channel RME

· Enlist community groups in RME to capture management’s attention

· Use expert systems for transparency for the public and interest groups’ awareness

· House data in neutral locations accessible to public to build credibility and trust

· KISS, the modeling used today will not likely be around in 15 years or less

· Standardize and establish rigorous training for crews, leading to certification 

· Establish acceptable high level watershed indicators to measure status and trends of watershed health in relationship to stream and fishery RME. Need to track watershed process and condition status; stream and habitat conditions; and biological status and trends.

Policy x Technical

· Conduct community / entity workshops. Build mutual education between policy and tech.

· Need to build some decision process examples to share

· Identify cost vs. benefits related to RME programs and clearly present them 

· Define realistic RME programmatic deliverables and time frames to avoid impossible demands

· Develop partnerships with other entities to expand domain and access, especially on private lands

· Coordinate data collection efforts and analysis between public and private landowners

· Provide success and failure stories concerning dealing with policy managers
Q3. Recommended Next Steps

1-year time frame:

· RME newsletter and/or website and/or pages like WA www.swim.wa.gov website. It serves to provide portal and linkage to other related sites and serves up information from several sites on a single page.

· CA has a similar effort with access to the following sites: coastalwatersheds.ca.gov (fledgling stages); ncwap.ca.gov; calfish.ca.gov; and (Google) California habitat restoration program database (chrpd) 
3-year time frame:

· Ongoing workshops to develop consistency in RME and restoration priorities

· Support community program efforts like the NPCC is now doing

3.3
Workgroup 1B-2: Habitat condition in watersheds
Facilitator:
Phil Larsen

Recorder:
Marc Porter

Goal for PNAMP/CSMEP over next 1-3 years: Design a Columbia Basin wide status & trends monitoring design for core habitat attributes to address Status &Trends at ESU, MPG, and land ownership spatial scale (i.e. build it and they will come).

Caveat: This design is not meant to meet all needs, must retain flexibility to meet more localized monitoring needs. Should be “NEON” like, robust to management/policy priorities.

Key tasks to meet this goal (in no particular order):

· Work with policy/decision makers to get support/buy off/authority to proceed (make this a priority)

· Summarize what we have now to achieve and what the gaps are

· Identify a set of core habitat indicators to be used in a basin wide program (not a huge list)

· Define the key habitat questions

· Define the “performance” indicators (convert raw measurements into habitat indicators

· Describe the best field protocols for the indicators

· Select the best field protocols for the indicators

· To extent reasonable combine:

· core channel habitat indicators

· riparian indicators

· upslope indicators and build conceptual/analytical linkages

· Establish the analytical/canal linkages across biological indicators and the core habitat indicators

· Provide guidance and technical support to monitoring groups to facilitate scaling data up

· Facilitate formation of a data management system to ease data sharing

· Make sure this is “process based”

· Allow for site and agency specific sampling to address local issues, but include measurement of core habitat indicators

· Complete protocol comparison study as a step toward selection of core indicators

Other to do:

· Facilitate implementation of reference condition concept across the region

3.4
Workgroup 1C: Fish and habitat in large rivers with dams
Facilitator:
David Marmorek; 

Recorders:
Eric Tinus, Darcy Pickard
Scope: Large rivers with dams (Columbia, Snake, Skagit, Willamette, Deschutes), the fish species using these rivers (salmon, steelhead, predators, sturgeon, lamprey, bull trout), and the habitats these species require to be viable (e.g. spawning, rearing, passage, temperature, flow, velocity, gas).
Major RME challenges in meeting decision makers’ needs 
Objectives: Those with more decision making power dominate RME decisions; management objectives not weighted equally 
Methods: Lack of consistent, coordinated methods of data collection, processing, management and analysis make it tough to synthesize information; 
Scales: Difficult to integrate across scales: operational monitoring at projects, mainstem passage survival, SARs, and whole life cycle;

Management Standards: Biological vs. statistical significance unclear; standards change over time; standards vary across different dams (e.g. Corps dams on Snake / Columbia vs. PUD dams on U. Columbia vs. private dams on Deschutes and Willamette)
Funding: Can’t do long term status & trend funding with 1-year funding cycles; lack of dedicated funding for analysis and evaluation of existing information; flip-flops in priorities and funds jerk around RME programs and create holes in data sets; lack of equity in who pays vs. who benefits 
Focus: RME is ESA species-driven; little understanding of ecosystem baseline and long term threats; not enough synthesis of existing information
Promising approaches to resolve challenges / recommended directions
Objectives: For contentious issues, use CSMEP Data Quality Objectives process to define management needs, systematically evaluate alternative RME designs (recently worked well in collaborative design of RME for fall chinook transportation evaluation); generate mutual understanding of multiple, competing objectives of Columbia Basin management agencies and changing agency mandates with Washington DC shifts; separate collaborative scientific design of RME from stakeholder weighting of competing management objectives 

Methods: Adopt established protocols (e.g. USGS NAWQA, EPA EMAP, NED); master-sampling approach; use remote-sensing to get consistent estimates of habitat (and coarse population estimates); overlap old and new methods; use stock identification methods; automate field data entry

Scales: Apply PIT-tagging, and active life-cycle tags to integrate across life history stages, serve both status & trend and 4H evaluation, provide spatial contrasts in survival; have broad status & trend monitoring to provide context for understanding limiting factors, effects of actions 

Management Standards: Improve ecological relevance, and consistency over time and space

Funding: Fund core indicators in perpetuity through central entity with shared resources, prioritizing RME based on neutral expert panel; use improved methods of fiscal transparency & accountability

Focus: Develop integrative indicators of stream condition; analyze threats over next 100 years (e.g. population, economic growth, water demands, climate change) to focus actions and RME appropriately; include socio-economic indicators; use experts at meetings like this to synthesize information

3.5
Workgroup 1D: Fish & habitat in estuary/near shore areas
Facilitator:
Julia Bos

Recorder:
Jill Leary
Q2. Promising approaches to resolve challenges
Technical

· Conceptual Models for the estuaries

· Restoration Prioritization Tool

· Cumulative Effects of Restoration and Degradation 

· Data Portals

· Universal survey design where appropriate 

· Site specific protocols and sampling and standardized protocols

· Remote sensing (estuarine characterization)

· Acoustic telemetry tag size similar to PIT tag size

· Bathymetry-LiDAR (hydraulic modeling (water elevation and velocity) for the lower Columbia River)

· GIS data layer integration

· Acoustic listening for spawning (underwater videography)

· Underwater videography

· Columbia River Estuary Real-Time Observation and Forecasting System (CORIE) -water quality monitoring (temperature, salinity and dissolved)

· Shoreline Inventory

· Remote sensing for water quality monitoring (Alliance for Coastal Technologies)

· Toxics monitoring 

· Definition of habitat connectivity and call for a workshop on how to measure habitat connectivity

Policy x Technical

· 10 year commitment (long term funding commitment for RME)

· Monitoring agencies need to adopt data sharing agreements/standards and implement portal technologies

· Data progression: Data with metadata, consistent standards (collection, format, definitions), publishing data to web through distributed means

· Lessons learned on bringing data together (Coastal Coho Program) including data gaps

· PCSRF will be identifying limiting factors (development of data dictionary)

· Field trips to showcase field projects

· Conference invitations

· Brown bag seminar organized by PNAMP

· Develop similar conceptual models for decision makers and technical staff to tie problem importance, timeline, priority setting etc. to agreement on a framework

· Properly staff and commit long term to RME agencies

· Metadata agreement

· Ocean Observing Systems

· Limiting Factors Analysis

To resolve tradeoffs:

· Determine common needs and metrics

· Science

· Risk Analysis for competing objectives due to lack of information

· Coordination
Q3. Recommended next steps
· Finalize Metadata on existing data and then analyze existing data
· Properly staff and maximize staff

· Commit to long term funding of RME agencies

· Build a proper network to share monitoring data

· Complete the monitoring inventory

· Make data comparable (efficiencies) and available online

· Regional status and trend analysis of existing data

· Develop common indicators for estuaries

· Research which life histories are where when in the estuary

· Research on the impacts of toxics on salmonids and resident fishes

· PNAMP public outreach campaign outside of member agencies and within member agencies

· Communicate with managers about the need to include PNAMP as a part of each members’ workload

4. Summaries of Concurrent Technical Session 2 – Action Effectiveness Monitoring 

4.1
Workgroups 2A: Habitat actions
Facilitators:
Bruce Crawford, Nick Bouwes, Russell Scranton 

Recorders:
Jennifer O’Neal, Robert Al-Chokahchy, Marc Porter 
Scope: Ranges from sample, project and reach scales, up to the scale of the entire Pacific Region. Sampling design switches from a census-based to a probabilistic frame as you move up to the larger scales. For habitat action effectiveness evaluations at smaller spatial scales (e.g., reach, tributary) monitoring would best be undertaken at treatment and control areas (Before/After – Control/Impact (BACI) approach)). At larger scales (e.g. watershed and greater) a BACI approach is not generally feasible (i.e., treatments cannot be randomly allocated and variables cannot be controlled) and comprehensive status and trends monitoring would instead be required to determine if habitat actions are creating an effect. 

Management Priorities:

· What is the condition of watersheds, and are they improving as a result of restoration actions? 
· Are the limiting factors identified as being the largest threats to habitat condition being addressed?

· Have the habitat actions undertaken ultimately been effective in making more fish and thus justify the extensive funds being spent on these actions by both federal and state agencies (cost/benefit)?

4.1.1
Workgroup 2A-1

Facilitator:
Bruce Crawford 

Recorder:
Jennifer O’Neal
Major RME challenges in meeting decision makers’ needs 
1. Objectives: Difficult to quantify the change resulting from a specific habitat action, or from a group of actions; Effects of actions on fish populations can be lost in environmental “noise”, especially at larger scales; Extended time or extreme actions (i.e., large signals) may be required to interpret response

2. Methods: Action effectiveness studies are generally undertaken at smaller scales, very difficult to make inferences to larger watershed, population or ESU scales; Very difficult to find independent “control” sites that are not also affected by human activities; Approaches/techniques for measuring habitat change vary across agencies

3. Scales: Difficult to evaluate responses within reasonable time frame for reporting back to management programs and Congress; Difficult to evaluate the response of fish populations at spatial scales of relevance to Recovery Planning or the Council

4. Management: Decision makers on habitat actions (e.g. forest supervisor vs. watershed council member etc.) may require different scale designs to address their particular questions. Regional habitat questions may be addressed by Aquatic and Riparian Effectiveness Monitoring Program (AREMP) and PACFISH/INFISH Biological Opinion Effectiveness Monitoring Program, but these will not provide relevant information for smaller scale questions; Information on habitat project planning, implementation and results are not maintained in a regionally centralized and accessible database

5. Funding: Cost of implementing projects at densities required to detect change can be prohibitive; Cost of required long term monitoring is perceived as being more expensive than that of project implementation 
6. Focus: Typically asking whether habitat restoration actions are causing an increase in the local survival of migrating fish, or is condition and/or growth rate at these restoration sites increasing (generally not a long term monitoring, large scale monitoring question); Uncertain how current monitoring of habitat actions will tie to recovery planning, Biological Opinion related work (i.e., longer term fish response at the population scale). Larger scale questions are often not perceived as relevant to smaller scale habitat programs (and these programs may be reticent to contribute resources to answer questions not of direct interest to them). However, if effectiveness of habitat actions at larger scales (like progress in ESUs) cannot be evaluated then federal funding decisions will be made such that funding will likely be reduced for salmon recovery programs.
Promising Approaches to Resolve Challenges / Recommended Directions

1. Objectives: Determine the potential higher productivity sites that we can restore to generate a large amount of change and focus on these first

2. Methods: BACI approaches are very attractive, but a gradient approach (use of many partial control sites that fall along a spectrum of differences from the treatment site) may also be necessary given the difficulties in finding truly representative controls; NOAA pilot projects (Methow, John Day, Salmon, and Okanogan) are evaluating the ability of a variety of approaches to answer action effectiveness questions at various spatial and temporal scales; Protocol comparison tests are being undertaken in the John Day to determine which sampling metrics might be best for assessing habitat changes.

3. Scales: Effectiveness monitoring in WA (SRFB) simultaneously encompasses status and trends, project scale effectiveness, and watershed scale effectiveness monitoring because all three are required to assess response;

4. Management: Lower Columbia Recovery Board has tied monitoring to actions implemented and includes both implementation monitoring and effectiveness monitoring. There are 70- 80 partners tied to those actions from NOAA Fisheries to the local governments. NOAA, BPA and StreamNet are developing centralized data repositories for maintaining habitat project information

5. Funding: Well designed monitoring is often much cheaper that the actual cost of project implementation, if the full costs of project planning are also properly accounted for

6. Focus: NOAA pilot projects (for example) are involving USBR, USFS, tribes and watershed councils to determine how to address multiple questions of relevance to the varied agencies at different scales

Recommended Next Steps

· Develop common protocols and training for collection of habitat data (groundbased and remote sensed) across the region to answer effectiveness questions at a variety of scales 

· Focus on identifying objective habitat parameters that can be measured accurately and precisely, are responsive to change, and can also be related to fish population changes, regardless of species.

· Develop cross-walks between existing agency protocols so that historical habitat data can be compared

· Encourage continuation and growth of a network of multi-agency collaborations (e.g., Pilot Projects, IMWs) for determining how best to evaluate habitat and fish response to habitat restoration actions at multiple spatial and temporal scales 
4.1.2
Workgroup 2A-2: Habitat Actions

Facilitator: Nick Bouwes

Recorder: Robert Al-Chokahchy
Major RME Challenges in Meeting Decision Makers’ Needs
1. Objectives: Most projects are aimed at short-term responses, and do not incorporate multiple actions with long-term responses; Most fish species that are considered critical for monitoring exhibit complex life-history expressions that will present difficulties for evaluating population response; Evaluating fish response can be difficult for populations with extensive system noise (i.e., ocean conditions, tributary variables, etc.)

2. Methods: Sampling designs to determine actions effectiveness are generally not being implemented (unable to establish link between action and response); Approaches/techniques for measuring habitat response vary across agencies

3. Scales: Monitoring is often of insufficient duration or spatial scope to measure broad changes associated with habitat actions; Response time can be of long duration (particularly for geomorphic or riparian changes due to restoration activities)

4. Management: Lack of standardized data collection; No deposition of habitat information into a common database; Lack of integration of broader agency M&E concerns with smaller habitat projects; Most agencies are expecting too much information from small-scale projects; 
5. Funding: Time required for a response to habitat actions is often much greater than generally perceived by policy makers or covered by limited funding cycles; It appears that money is being cut back for monitoring projects (although congress wants to know how many fish/dollar). 
6. Focus: M&E often sufficient at smaller scales (e.g., effect of adding wood to reach), but at watershed or subbasin scale effectiveness evaluations are infrequent and tenuous; Effectiveness of multiple projects at larger-scales are rarely evaluated; Need more agreement about habitat reference conditions, to determine our goals with respect to monitoring, assessment
Promising Approaches to Resolve Challenges / Recommended Directions

1. Objectives: Undertake comprehensive cost/feasibility analyses of projects and associated monitoring to ensure reasonable costs to implement/evaluate actions; Develop plans for strategic restoration, focusing on restoring priority watersheds.

2. Methods: Develop paired-watershed analyses with controls to measure changes resulting from habitat actions; Evaluating response of species with complex life histories to actions will required longer-term data collection; Develop a toolbox of RME protocols that can be adopted for common project types across relevant spatial scales; Implement standardized designs, protocols, and data management

3. Scales: Incorporate greater remote sensing monitoring to evaluate response at broader scales; Incorporate probabilistic sampling designs to allow inferences across multiple scales

4. Management: Share data more often; Improve coordination and integration to share decision-making and data (all products); 

5. Funding: Tie project funding to monitoring and establish long term commitments to project M&E (e.g. for chinook would want 2-4 generations - approximately 15-30 years -.to fully evaluate response to actions); Fund CSMEP and PNAMP to work on improving designs for effectiveness evaluations and encourage their implementation

6. Focus: Convene a retreat(s) to bring scientists, regional managers and policy makers together to evaluate the critical habitat effectiveness questions and goals; promote discussions to improve the connectivity between policy and technical time scales.

Recommended Next Steps

· Develop effective analyses/tools to understand cumulative effects of local projects at a larger scales

· Develop approaches to assess the effects of multiple projects (determine what is really required to address such questions)

· Continue to develop statistically valid sampling frames for evaluating habitat action effectiveness where hypotheses are defined in advance, data are shared, and made comparable with other projects

· Complete PNAMP’s habitat protocol comparison study to guide development of consistent survey/sampling protocols. 

4.1.3
Workgroup 2A-3: Habitat Actions

Facilitator:
Russell Scranton 

Recorder:
Marc Porter 
Major RME Challenges in Meeting Decision Makers’ Needs 

1. Objectives: Lack of identifiable reference conditions or desired end points; Uncertainty in establishing the links between physical habitat changes and fish responses; Ecoregion targets for proper functioning condition of different stream systems are lacking.
2. Methods: Lack of suitable controls for comparisons; Lack of consistent measurement of environmental covariates that could confound fish response.
3. Scales: Disconnect between perceived scope of restoration actions and what is actually being monitored (i.e. monitoring at tributary scale while managers desire evaluation of benefits at the subbasin scale, etc.).
4. Management: Lack of access or knowledge of gray literature (e.g. BPA reports) that could inform monitoring evaluations; Uncertainty as to location of habitat projects and level of effectiveness monitoring being undertaken by different agencies.
5. Funding: Limited funding available for habitat effectiveness M&E.
6. Focus: Uncertainty as to the particular habitat/fish linkage benefits of specific classes of habitat actions.
Promising Approaches to Resolve Challenges / Recommended Directions

1. Objectives: Develop a synthesis of natural conditions for different types of watersheds e.g., flow conditions, riparian structure changes, flood plain structure, etc. as a basis for evaluating improvements in conditions (e.g. AREMP assessments)

2. Methods: Establish consistent data collection methodologies and reduce redundancies in habitat indicators measured; Develop adequate experimental designs with controls (e.g. BACI); Establish consistent sampling protocols, if possible to crosswalk you can use different protocols; if not, move to unified protocols; Undertake regular measurement of environmental covariates (e.g. ocean condition indices) and longer term monitoring assessments to capture cyclic variations,

3. Scales: Need to establish the analytical linkages and causal relationships between habitat/fish responses on a region by region basis; Expand work on EMAP’s “master sampling” plan for coordinating and integrating data collection for inferences across multiple scales

4. Management: Develop web portals for access to state, federal report libraries (e.g. Waves - DFO); Develop a centralized metadatabase of habitat restoration projects with links to related effectiveness monitoring that has been undertaken by each agency 

5. Funding: Develop a program of volunteers to collect field data and train/support them in this process; Develop better arrangements between monitoring agencies and academic research groups (academics are better funded for looking at long term interaction effects)

6. Focus: Develop multi-agency integrated sampling designs (e.g., GRTS) - need to think of action effectiveness M&E as an entire landscape story; Encourage integrated M&E across multiple agencies 

Recommended Next Steps

· Organize workshops/retreats to bring agency staff together and discuss success stories from sharing data (e.g. AREMP lead protocol comparison – 11 agencies shared their data to make this work). Agencies need to be convinced that working together will provide them a long term benefit to their own programs and promote cost efficiencies

· Encourage comparison projects like Washington’s IAC/SRFB habitat class comparisons; approach now being expanded into Oregon

· Promote core set of common monitoring protocols that address instream habitat, riparian habitat, vegetation condition and upnetwork watershed characteristics

· Identify important habitat “reporting elements” that would satisfy the needs of several federal, tribal, state and municipal agencies

· Identify clearly at what level we can reliably identify benefits to fish of individual restoration actions, after accounting for confounding factors and multiple actions (and the analytical approaches that will allow this)

4.2
Workgroup 2B: Harvest actions
Facilitator:
Tom Rien

Recorder:
Eric Tinus

Scope: Geographically this is the Pacific Northwest with particular interest on Puget Sound, Columbia Basin, and Klamath Basin (covers states of Washington, Idaho, Oregon, and California). Species of interest are salmonids and white sturgeon. Marine fish (ground fish) were not considered in this exercise. Participants recognize monitoring varies with type and scale of fishery (e.g., sport, commercial, poaching).

Management priorities:
· What is the extent of mortality to groups of fish (e.g., population, stock, run, etc.) due to fisheries?
Key related questions:

· What species/stocks are caught?

· How many fish are caught?

· Where were the fish caught?

· When were the fish caught? 

It was noted that ultimately all sources of mortality by life stage need to be understood for conserving fish populations. A number of issues outside of harvest are intertwined into managing population health.
Major RME challenges in meeting decision makers’ needs 
1. Objectives: Unknown amounts of incidental/delayed mortality affect fishery estimates; Ability to consolidate harvest data from different fisheries is limited

2. Methods: Harvest metrics are typically expressed as point estimates and do not characterize variation in accuracy or precision; 

3. Scales: Current catch assessments do not allow assessment of fishery impacts at finer scales (e.g., population) 

4. Management: It can be difficult for varied agencies to acquire harvest data for their analyses

5. Focus: Uncertain what population or production parameters are impacted by harvest; Uncertain as to the range and magnitude of effects of harvest on VSP parameters especially diversity (i.e., does harvest select phenotypically, genetically etc. compared to natural mortality?)
Promising approaches to resolve challenges / recommended directions
1. Objectives: Incidental/delayed mortality being addressed by the Chinook Technical Committee’s Selective Fisheries Committee; Develop more stock-specific information to monitor harvest; Develop monitoring of demographics of populations in addition to abundance

2. Methods: US v Oregon Technical Advisory Committee does pre-season, in-season, and post season estimates for the Columbia Basin salmon and steelhead fisheries. Other fisheries management forums do similar activities for other fisheries outside Columbia Basin; 

3. Scales: Future focus for scales of harvest monitoring will be driven by requirements for NOAA-Fisheries Technical Recovery Team analyses of status and trend; Employ current stock assessment tools applied in fisheries harvest management (e.g., stock assessments, run reconstructions, forecasting, goal setting) at subbasin, province, pop, mpg, etc. for use relative to other recovery and restoration actions

4. Management: Different agencies’ staff should devote time to attending the different fisheries management forums to learn more about the process and data sources 

5. Focus: Need to monitor demographics of populations in addition to number; Undertake more fish in, fish out analyses that should also address other VSP parameters (e.g., spatial structure and life history diversity)

Recommended next steps
· Determine what specific harvest information is required for TRT and CSMEP analyses (and at what resolutions) and determine what harvest managers need to know about new policies or analyses related to the other H’s.

· Determine what actions could be taken to increase harvest opportunities

· Determine how to evaluate how effects of actions taken to address threats to fish could be discerned from one another (e.g., designs for large scale manipulative experiments with treatment/controls).

4.3
Workgroup 2C: Hatchery actions
Facilitator:
Chris Beasley
Recorder:
Darcy Pickard

Management Priorities:

· 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?

Ability to meet decision makers’ priority needs

How well do current RME approaches match the priorities identified by decision makers?

In general participants gave a medium to low ranking with regard to our ability to meet decision makers’ information needs at a basin-wide scale.

We have moderate knowledge regarding harvest rates and ability of hatcheries to meet harvest goals – new methods are required to more effectively evaluate harvest impacts and calculate harvest contribution.

It was agreed that we fail with respect to public communication. As a scientific community, those involved in evaluating hatchery effectiveness have presented policy makers and the public with a polarized debate rather than a rational summary of the state of knowledge. 

How feasible is it to answer priorities with specified levels of precision within time scales that are relevant to decision makers?

Applied effectiveness monitoring projects must be of sufficient duration to achieve contrast (e.g., in escapement), and are thus unlikely to provide information within a time-frame of interest to decision makers.

What major RME challenges must be overcome?

Either as a result of their design, and/or perceptions of the scientific and policy communities, the results of many hatchery effectiveness monitoring projects are viewed as case-specific.

There are many examples of hatchery effectiveness monitoring projects that are capable of addressing decision makers needs; but remain unfunded, in part due to the following factors:

1. even with cutting-edge technology many of the questions require 10+ years of data;

2. operations and maintenance and RM&E costs are often improperly lumped; and

3. expense costs receive a different level of scrutiny relative to capital costs.

Of the above factors, number two, was deemed to be of highest current importance. Many supplementation projects are designed to adaptively manage broodstock based on the size of the adult return and proportion of hatchery and natural adults composing the run. Management goals such as this are operational requirements of many supplementation programs – dictated by permits, risk analyses, hatchery and genetic management plans, and broodstock management plans. As such, the funding to obtain the information necessary to achieve this degree of real-time adaptive management can and should be viewed as operations and maintenance, rather than RME. This distinction is critical given that funding for RME is limited.

Promising approaches to resolve challenges

Technical

Implementation of a sampling design at a large scale could decrease the case-specificity of effectiveness monitoring results.

Need to develop a regional database with well defined performance measures and data quality standards.
In terms of tools, a number of relatively recent advances were discussed including:

1. a number of promising genetic approaches/analyses are available (parentage analysis, genetic stock identification etc.);

2.  there have been advances in Passive Integrated Transponder (PIT) tag technology (e.g., smaller tags, more powerful tags, extended length PIT tag arrays);

3. sonic and radio tags are being used more commonly, thus receiver arrays are more widely and densely distributed than ever before; and

4. mathematical models are being improved (e.g., the All-H Analyzer and SHIRAZ).

Advances in coded wire tagging technology (e.g., automated trailers) have enabled more efficient mass marking, thus enabling more effective selective fisheries. In turn, more efficient selective fisheries have enabled weak stock management and may serve as a tool to control the proportion of hatchery origin fish in escapement for some programs.

Policy x Technical

Recovery planning processes and FERC re-licensing may provide vehicles to enhance communication between tribes, states, and the federal government and between those organizations and the public. However, there is a need to present the public and policy makers with a more unified and quantitative evaluation of the state of hatchery knowledge – this may require a designated scientific body similar to the Independent Scientific Review Panel (ISRP).

It was noted that while we have changed the way hatcheries are managed (e.g., from solely harvest augmentation to a mixture of purposes including supplementation), we generally still operate hatcheries in the same way – for example, most hatcheries collect broodstock and release progeny in the same locations and at the same time every year. It was noted that we may be able to more rapidly improve our understanding of hatchery effectiveness using rotating release schedules and other management alternatives.

It was agreed that because hatchery RME is necessarily long-term, funding opportunities should likewise be long-term. In addition, it was noted that several comprehensive RME plans, with the capacity to address many of the decision makers prioritized information needs, have been developed but remain unfunded. A process should be developed that motivates the completion of such plans, provides for technical oversight during development, and ensures funding upon completion.

Next Steps

1. Need for integration and regional guidance.

The group recognized that hatchery RME is often constructed around information needs rather than a decision process – we should identify what we need to know to operate the hatchery, and identify the information necessary to make those decisions. A decision tree can then be constructed, describing how the information needs directly address questions of interest. Within that context decision makers will be able to more clearly evaluate what decision making ability will be lost as a result of failure to fund particular parts of an RME program. Once the information needs have been prioritized, the level of precision that must accompany the information can be viewed as a function of the hatchery goals (notably escapement and harvest) if those goals are updated to reflect the current context (environmental, ESA etc.) under which they are operated. 

2. Need for contextual risk assessment.

As discussed under Question One, the group agreed that much of the polarization regarding issues of hatchery effectiveness results from the evaluation of hatcheries in a non-contextual fashion. We need to determine a priori what decisions will be made based on hatchery effectiveness research. Once the decisions are identified, their information needs can be assessed, and the precision requirements that should accompany those information needs can be informed by the context of the decision. For example, what management decision would be made if the reproductive success of hatchery origin adults from supplementation program X was 50% of their natural origin conspecifics in the F1 generation? Would that decision be the same for a program that supplements a rapidly declining natural population versus a population that is declining at a slower rate? If the decision differs for the two populations, does that influence the precision requirements of the answer? 

3. Need for a regional hatchery review body.

The group indicated a need for a regional panel of scientists with substantial hatchery experience. The panel should be a funded entity similar to the ISRP with the technical capability and experience to synthesize the results of hatchery RME and to evaluate the efficacy of existing and proposed RME plans. This panel would serve two primary functions:

1. review existing and proposed RME for its ability to generate meaningful information for hatchery operations and uncertainties research and generate guidance for funding agencies based on these reviews and

2. serve as the recognized authority that provides technical guidance to decision makers regarding the state of hatchery science and appropriate use of hatcheries.

In short, the group indicated that existing scientific review groups generally lack sufficient hatchery experience to meaningfully evaluate existing and proposed hatchery RME and to comment on the state of hatchery uncertainty. Such a group could also construct technical guidance for hatcheries (similar to TRT guidance for status and trend information) and develop a risk analysis framework for hatchery operations.

4.4
Workgroup 2D: Hydro actions
Facilitator:
Dave Marmorek

Recorder:
Steve Haesaker

Scope: Basin scale evaluations of the overall effectiveness of hydro actions on fish survival.

Management Priorities:

· Determine effects of changes in hydrosystem operations on survival of fish through one or more life stages, including both direct and indirect effects of these changes?

· Determine whether hydrosystem operations and configuration meet pre-defined goals that may be specified in a recovery plan or elsewhere?

· Evaluate tradeoffs in flow management decisions (e.g., flow-survival relationship uncertainty, relative prioritizations of anadromous fish/resident fish/flood control/power generation)

Major RME challenges in meeting decision makers’ needs 
1. Objectives: Burden of proof always on fish managers to prove the benefit of operational changes to fish survival, which are less certain than economic costs; Understanding of hydrosystem effects varies by species or type (e.g., hatchery fish better understood than wild fish, chinook better understood then sockeye or lamprey, etc.); 
2. Methods: Low ability to estimate D (i.e., the ratio of transport vs. in-river posthydrosystem SARs) is a confounding issue

3. Scales: For evaluations of hydrosystem effectiveness require information collected across multiple lifestages and scales (e.g. SARs, egg-to-smolt, spawner-spawner, recruits-spawner etc.)

4. Management: Very difficult for managers to juggle competing hydrosystem demands; A lack of explicit decision rules regarding SARs, Transport/Control (T/C) ratios, which species are most important, etc.

5. Funding: Dependent on BPA, which could prohibit studies which it deems too costly in terms of revenue generation, regardless of the opinions of other agencies; 

6. Focus: Uncertainty over flow-survival relationships; Uncertainty of hydrosystem effects on resident fish (e.g., Hungry Horse); Wild and hatchery fish sometimes must be combined to conduct analyses; Uncertainty as to the proximate causes for D (i.e., ration of inriver vs. & latent mortality.

Promising approaches to resolve challenges / recommended directions
1. Objectives: Need to test the system in ways that could increase understanding while remaining protective of fish.

2. Methods: There is good current monitoring of SARs, need to establish goals in this regard; Need better real-time information that could affect operations (fish presence) and better in-season forecasting of migration rates; Increase PIT-tagging efforts to attain better evaluations of D 

3. Scales: Identify questions that will require longer time scales and cannot be completed in the short term regardless of the level of investment: Increased PIT-tagging could integrate the required information needs across the varied scales of hydrosystem evaluations 

4. Management: Implement CSMEP Data Quality Objectives (DQO) process for policy-level question identification and clarification, followed by technical group discussions on sets of research & operations alternatives that could answer the policy questions (top down approach)

5. Funding: Determine where methods can answer the questions with defined levels of certainty, but ensure that the required funding and time to address these questions is clear to decision-makers.

6. Focus: Develop greater interaction of FCRPS BiOp planners/policy people on goals with technical groups, with the goal of providing clear objectives to the technical group.

Recommended next steps
· Develop experimental designs for deliberate contrasts in actions (flow, spill, transport, hatchery releases) to strongly test alternative hypotheses.

· Link CSMEP analyses of information precision to FCRPS BiOp’s age-structured models to determine the relative value of increased RME information (4H’s) versus recovery?

· Present CSMEP’s proposed RME plans for Snake Basin (4H’s) to wide group of program managers, including USACE, USBR, NOAA, BPA, NPCC, states & tribes.

4.5
Summary of Concurrent Technical Session 3 – Synthesis and Integration
Facilitators:
Keith Wolf, Steve Lanigan, Phil Larsen, Russell Scranton, Dave Marmorek

Recorders:
Erin Gilbert, Scott Downie, Marc Porter, Claire McGrath, Eric Tinus

What are some key insights from attempts to develop integrated RME programs?

· Hydro and habitat issues have greater relevance to wildlife than do hatchery and harvest domains. 
· At present, population and habitat targets (if they exist) aren’t generally aren’t used in any sort of adaptive management cycle.
· Integration for status monitoring projects is poor. There are attempts (e.g., Wenatchee, John Day pilots) but these need additional coordination. For example, the Wenatchee pilot is not fully coordinated with regional and local entities to implement effectiveness projects. There are entities within the sub-basin that don’t know that the project is going on. 
· Need broader outreach to get additional coordination
What are the major challenges to integrated M&E?

· Limiting factors that affect fish populations are going to vary across MPGs and ESUs
· Difficult to extrapolate results from action effectiveness evaluations in a given watershed to larger spatial scales 
· Concern that large allocations of funds to integrated status and trends M&E could divert money required for answering major effectiveness questions at regional scales (e.g., evaluations of larger hatchery programs) 
· Difficult to identify M&E commonalities across agencies and determine how to allocate effort 
· Unclear how to effectively share data and information

· Varied agency M&E questions will likely change in the future and unsure how this could be adjusted for
· Attempting to incorporate wildlife monitoring with fish issues will significantly expand problems with synthesis
· Can’t develop or prioritize integrated M&E objectives at a technical level – balancing Status & Trends and “4 H”s questions across agencies requires prioritization at higher policy level (e.g., it is not possible for a technical analyst to determine that a delisting decision (i.e., S/T) is more important than providing Congress information on the number of salmon produced per dollar spent on habitat restoration (i.e., effectiveness monitoring)

How can we overcome challenges to integrated M&E?
· Identify limiting factors at population/watershed scale and focus on these for integrated monitoring

· Work to develop landscape scale tools that can be used by multiple agencies.

· Example wildlife monitoring initiatives include Washington and Oregon’s “Wildlife Conservation Strategies”

· USFS is starting a “Biodiversity Monitoring” initiative (with states taking the lead)

· Maintain good Status & Trends monitoring program to determine weakest life history stages (e.g. spawning/rearing, mainstem, estuary/ocean) and probable limiting factors (H’s). Then focus actions and associated RME on most limiting factors in each MPG
· Improve Status and Trends monitoring by extending and integrating existing index sites (trend evaluations) with EMAP probabilistic samples (status evaluations)
· Integrate sampling design & monitoring techniques across shared areas of interest

· Stratify the landscape (e.g., ecotypes) to improve extrapolation of M&E results
· Ensure that measures of habitat are consistent with scales of measurement for fish abundance/demographics 
· Work to develop M&E processes rather than a single integrated monitoring template; something with flexibility that can be adapted. Not one size will fit all

· Integrate M&E at all jurisdictional levels

· Develop common protocols for both Status & Trend and action effectiveness M&E programs, and provide common training materials to reduce error drift 

· Identify/create commonality of principles and goals across agencies (while recognizing that individual agency goals and needs remain)

· Move away from single use data collection efforts; build a core set of variables that can serve multiple uses. 
· Identify and create common tools like probabilistic sampling schemes (e.g., EMAP) 

· Develop standardized performance measures (at a number of spatial scales)

· Develop standardized sampling protocols and definitions – we must operate with a common currency. Don’t force diverse entities to do the same thing, but at the least must create “cross walks” using common definitions.

· Identify potential connections with ongoing national programs (and perhaps tie project funding to some degree of coordination with such programs)

· Take one M&E question, and walk through the exercise of integration, go through a design as an example, see what it looks like. 
· Identify information inputs that are common across the 4 H’s and S &T

· Determine who has prioritization authority for M&E decisions and engage with the appropriate agency representatives at the policy level

· Monitor at watershed scale for holistic vision, not monitoring just to evaluate specific problem

· Start with baseline fish data monitoring, then evaluate relative risk/opportunity to incorporate additional monitoring efforts

· Use life cycle models to initially evaluate each H’s impacts that will have most effects on fish survival; concentrate your monitoring on what the model has identified as highest risk elements or highest uncertainty (where, when, what) relative to costs. Be forward looking with this element – identify what will be next limiting factor if first is resolved

· Undertake continuing and regular stakeholder meetings, workshops, retreats

· Educate policy groups on options and trade-offs of monitoring choices

M&E integration (plenary discussion points)

· Good Status & Trends program over whole region will allow us to evaluate H’s

· Need to integrate with wildlife monitoring

· Use limiting factors to focus resources

· Increase coordination/communication with decision makers…practitioners need to know exactly what we need to be learning to answer questions

· Lack of common themes…varying sampling designs, indicators, assessments/analyses 

· Communication: weak links to academics & publics

· Policy folks need to define resource risk & political risks

· Policy folks need high level indicators; hard to define

· Bottom up v. top down; need to balance

· Allocate dollars: using limiting factors 

· Need to id common info needs—help to prioritize 

· Placing priorities extends to those questions that ME elements were to answer…but this is not a role for technical persons; questions should lead the monitoring design…

· Data mgmt systems needed

· Awareness of programmatic needs

· Question priorities should not be set by practitioners; 

· BUT policy makers need to understand from technical info

· Info comes form technical, we do filter somewhat

· Problem is that there are boundaries within & between orgs…we need organizational/admin structure to allow it to happen

· Remember that the PNAMP/CSMEP MQ surveys are intended to facilitate coordination where commonalities occur, not a popularity contest

Appendix A:
Glossary of Terms

Appendix Table A1- Glossary of terms used in report.

	4 H’s
	Hatchery, Harvest, Hydrosystem, Habitat in the Columbia River Basin (CRB)

	AHA
	All- H Analyzer (model)

	Anadromous
	Migrating from the sea to fresh water to spawn

	BACI
	Before/After – Control/Impact; type of study design

	BEF
	Bonneville Environmental Foundation

	BiOp
	Federal Columbia River Power System Biological Opinion (FCRPS BiOp)

	CORIE
	Columbia River Estuary Real-Time Observation and Forecasting System

	CRB
	Columbia River Basin

	Cross-walk
	A tool that maps the relationships and equivalencies between two or more data collection methods. Crosswalks support the ability of practitioners to understand how to effectively use data collected using heterogeneous protocols, i.e. crosswalks help promote interoperability

	D
	Ratio of transport vs. in-river posthydrosystem (smolt to adult return) SARs 

	DPS
	Distinct population segment

	DQO 
	Data Quality Objectives

	EMAP
	Environmental Monitoring and Assessment Program by US EPA

	ESA
	Endangered Species Act

	ESU
	Evolutionary significant unit

	FCRPS BiOp
	Federal Columbia River Power System Biological Opinion

	GRTS
	EMAP Generalized Random-Tessellation Stratified design

	HUC
	Hydrologic unit code 

	IMW
	Intensively Monitored Watersheds

	LiDAR 
	LIght Detection And Ranging; use to measure distance, speed, rotation, and chemical composition and concentration of a remote target

	MPG
	Major population group

	PACFISH/INFISH
	see PIBO

	PIT tags
	Passive Integrated Transponder tags often used in the Northwest to measure passage, survival, and predation in smolts; used worldwide in a variety of species and study areas.

	Probabilistic sampling designs
	Sampling methods are classified as either probability or nonprobability. In probability samples, each member of the population has a known non-zero probability of being selected. Probability methods include random sampling, systematic sampling, and stratified sampling.

	RME
	Research, monitoring and evaluation

	RPAs
	Reasonable and prudent action

	SARs
	Smolt to adult returns

	SHIRAZ
	Integrated (multiple Hs) model developed by Dr. Ray Hilborn at the University of Washington utilizing a set of user-defined relationships among habitat attributes, fish survival, and carrying capacity to evaluate population performance across space and time.

	SNP
	Single Nucleotide Polymorphism

	Status & Trends
	"Status" describes the current condition of whatever is measured; "trends" described changes over time

	T/C ratios
	Transport/Control ratios

	TRTs 
	Technical Recovery Teams

	VSP
	viable salmon population

	Waves by DFO
	Library network in Fisheries and Oceans Canada


Appendix Table A2- Glossary of Agencies, Tribes, Entities, and Businesses referenced in the report.

	AREMP
	Aquatic and Riparian Effectiveness Monitoring Program

	BioAnalysts
	BioAnalysts, Inc.

	BPA
	Bonneville Power Administration

	CBFWA
	Columbia Basin Fish & Wildlife Authority

	CC PUD
	Chelan County Public Utility District

	CCT
	Confederated Tribes of the Colville Reservation

	Cd'AT
	Coeur d’Alene Tribe

	CDFG
	California Department of Fish and Game

	Chelan County PUD
	Chelan County Public Utility District

	CRITFC
	Columbia River Intertribal Fish Commission

	CSMEP
	Collaborative Systemwide Monitoring and Evaluation Project

	CTUIR
	Confederated Tribes of the Umatilla Indian Reservation

	CTWSRO
	Confederated Tribes of the Warm Springs Reservation of Oregon

	EPA
	Environmental Protection Agency

	ESSA
	ESSA Technologies

	FERC
	Federal Energy Regulatory Commission

	HCCC
	Hood Canal Coordination Council

	IDFG
	Idaho Department of Fish & Game

	IMST
	Independent Multidisciplinary Science Team, Oregon

	ISRP
	Independent Scientific Review Panel

	King County DNRP
	King County Department of Natural Resources and Parks

	KWA
	Keith Wolf Associates

	LCFRB
	Lower Columbia Fish Recovery Board

	LCREP
	Lower Columbia River Estuary Partnership

	M&M Environmental
	M&M Environmental

	MFWP
	Montana Fish, Wildlife, and Parks

	NAWQA
	National Water-Quality Assessment Program (USGS)

	NED
	Northwest Environmental Data Network 

	NMFS
	National Marine Fisheries Service (NOAA Fisheries Service)

	NOAA Fisheries Service
	National Oceanic and Atmospheric Administration Fisheries Service (National Marine Fisheries Service)

	NPT
	Nez Perce Tribe

	NWIFC
	Northwest Indian Fisheries Commission

	NWPCC
	Northwest Power and Conservation Council

	ODEQ
	Oregon Department of Environmental Quality

	ODF
	Oregon Department of Forestry

	ODFW
	Oregon Department of Fish & Wildlife

	OMSI
	Oregon Museum of Science & Industry

	OSU
	Oregon State University

	OWEB
	Oregon Watershed Enhancement Board

	PCSRF
	Pacific Coastal Salmon Recovery Fund

	PER
	Paulsen Environmental Research

	PIBO
	PACFISH/INFISH Biological Opinion Effectiveness Monitoring Program (USDAFS)

	PNAMP
	Pacific Northwest Aquatic Monitoring Partnership

	PNNL
	Pacific Northwest National Laboratory 

	PSMFC
	Pacific States Marine Fisheries Commission

	PUD 
	Public Utility District

	Quantitative Consultants
	Quantitative Consultants

	SBT
	Shoshone-Banncock Tribes of Fort Hall   

	TNC
	The Nature Conservancy

	TTECI
	Tetra TechEC, Inc.

	UI
	University of Idaho

	USACE
	United States Army Corps of Engineers- NW Division

	USBLM
	United States Bureau of Land Management

	USBR
	United States Bureau of Reclamation

	USDAFS
	United States Forest Service (Department of Agriculture)

	USEPA
	United States Environmental Protection Agency

	USFWS
	United States Fish & Wildlife Service

	USGS
	United States Geological Survey

	WA GSRO
	Washington Governor’s Salmon Recovery Office

	WA IAC
	Washington Office of the Interagency Committee

	WA SRFB
	Washington Governor’s Salmon Recovery Funding Board 

	WDE
	Washington State Department of Ecology

	WDFW
	Washington State Department of Fish & Wildlife

	WEST
	WEST, Inc.

	YN
	Confederated Tribes and Bands of the Yakama Nation


Appendix B:
Workshop Agenda
Thursday, March 16th (9:00- 5:00)

	Time
	Topic
	Speaker(s)

	

	9:00
	Welcome & Introduction
	Frank Young CSMEP/CBFWA & Jen Bayer PNAMP/USGS 

	

	9:10-9:35
	Plenary Presentation: The Role of Coordinated Research, Monitoring and Evaluation in Aquatic Monitoring for the Pacific Northwest
	Angus Duncan, Bonneville Environmental Foundation

	9:35-10:00
	Plenary Presentation: Preliminary results of CSMEP & PNAMP surveys of regional entities’ relative priorities for addressing different management questions 

	Jim Geiselman, BPA and Claire McGrath, Idaho Department of Fish and Game

	10:00-10:30
	Policy Panel Responses:

· What’s your perspective on issues of coordination?

· What’s your perspective on the survey results?

· Where do you think the Pacific Northwest needs to head in terms of RME priorities?

· What guidance do you have for technical participants at this workshop regarding RME priorities?


	Rob Walton, NOAA; 

Bill Towey, Colville Tribes; Bruce Crawford, WA Governor’s Forum on Monitoring

	10:30-10:45
	BREAK
	

	10:45-11:15
	Plenary Presentation: Insights from scientists.

· Do the survey results align with what you think policy makers need to hear?

· What things do scientists need to know from policy makers to design cost-effective, reliable RME?
	Jeff Rodgers, ODFW

	11:15-12: 00
	Moderated General Discussion:

· Comments from panelists on scientists’ insights

· Questions from the audience

	All

	LUNCH (provided on site)

	1:00-3:00
	Concurrent Technical Session 1 – Monitoring the Status and Trend of Fish and Habitat
Workgroups: 1A) Fish in Watersheds; 1B) Habitat Conditions in Watersheds; 1C) Fish & Habitat in Large Rivers with Dams; and 1D) Fish & Habitat in Estuary / Nearshore Areas

Basic Theme: Given what decision makers need to know about the status and trends of fish and habitat, how do we best provide that information? What are the major challenges, and how do we build on existing work to overcome them? 
	Breakout groups with facilitator and recorder

	3:00-3:20
	BREAK
	

	3:20-4:20
	Continue Technical Session I 
	

	4:20-5:00
	Summarize Workgroup Conclusions
	

	5:00
	End DAY 1 –Dinner on your own. Workgroup facilitators meet to consolidate results of Technical Session 1 and review plans for Day 2, including composition of workgroups. 
	


Friday, March 17th (8:30 – 4:00)

	Time
	Topic
	Workgroup Composition

	8:15-11:00
	Concurrent Technical Session 2 – Action Effectiveness Monitoring 

Workgroups: 2A) Habitat Actions; 2B) Harvest Actions; 2C) Hatchery Actions; 2D) Hydro Actions
Basic Theme: Given what decision makers need to know about the effectiveness of habitat, harvest, hatchery and hydro actions, how do we best provide that information, building on a foundation of status and trend RME? What are the major challenges, and how do we build on existing work to overcome them? 
	Breakout groups with facilitator and recorder

	11:00 – 11:15
	BREAK
	

	11:15 to noon
	Concurrent Technical Session 3 – Synthesis and Integration 
Workgroups: Multiple breakout groups address the same questions, with membership structured to afford a diversity of perspectives and expertise (i.e. each session 3 workgroup should have at least one member from workgroups 1A, 1B, 1C, 1D, 2A, 2B, 2C, and 2D).
Basic Theme: In the context of what decision makers need to know, what are key insights from attempts to develop integrated RME programs including both Status & Trend and Action Effectiveness RME? What are the major challenges, and how do we overcome them? What are the recommendations for PNAMP and CSMEP for next 1-2 years? 
	Breakout groups with facilitator and recorder

	12:00-1:00
	LUNCH
(provided on site, groups can continue discussion over lunch)

	

	1:00-2:30


	Continue Concurrent Technical Session 3 – Synthesis and Integration 
	

	2:30-2:45
	BREAK
	

	2:45-4:00
	Closing Plenary Session—Session reports.

· Report out of Technical Session 3 on Synthesis and Integration
· Brief summary of workshop results
· Progress report on survey results

· Status of on-the-ground work

· Recommended strategies
· Next Steps
· Completion of workshop products
· Communicate findings to PNAMP, CSMEP, and others to coordinate implementation of recommendations
· Plan for Third Annual Workshop
	

	4:00-5:00
	Meeting Adjourns 

Facilitators and Recorders Meet to Discuss Reporting
	


Appendix C:
Workshop Guidance for Technical Workgroup Sessions
These questions are meant to guide technical workgroup discussions. They should be read and considered prior to coming to the workshop. The technical sessions are quite short, and it won’t be possible to deal with all questions in detail. Try however to cover all topics listed to some degree, and be sure to recommend next steps (last question in each section).

Sessions 1 (Status & Trend) and 2 (Action Effectiveness)

Context

1.
Scope. Clarify the scope of workgroup (i.e. spatial bounds, scales of interest, shared topic focus). STICK TO YOUR TOPIC AS MUCH AS POSSIBLE, RATHER THAN DRIFTING INTO TOPICS IN OTHER WORKGROUP SESSIONS. Do identify important linkages (will be addressed in Technical Workgroup Session 3).

2.
Management Priorities. Affirm, to the greatest extent possible, the identified highest common priorities of decision makers (as identified by recent surveys, comments from Day 1 Morning Plenary Session, and other drivers such as NOAA Recovery Monitoring Guidelines). Also note areas where there are high RME priorities for only a few agencies, but not commonly shared.

Workgroup Questions

1.
Ability to Meet Decision Makers’ Priority Needs (e.g., high, medium, low)

· How well do current RME approaches / activities match the highest priority identified needs of decision makers (e.g., those shared most in common)? What are the problems / gaps?

· How feasible is it to answer these priority management needs/questions with specified levels of scientific certainty within time scales that are relevant to decision-makers? 

· What major RME challenges need to be resolved to overcome identified problems/gaps, and make RME for this topic area as relevant, consistent and cost-effective as possible? 

2.
Promising Approaches to Resolve Challenges. What’s new in the RME toolbox that might help deal with identified problems? For example: 

· Technical

· analytical evaluation methods; 

· master or universal sampling designs that facilitate data aggregation (e.g. EMAP GRTS); 

· standardizing monitoring protocols and field implementation; 

· regional data management;

· Policy x Technical

· methods for resolving tradeoffs among competing RME objectives; 

· methods for improving dialogue between decision makers and technical scientists

3.
Recommended Next Steps. What should be the logical sequence of next steps to resolve challenges for this topic area over 1 and 3 year time frames. Consider roles for PNAMP / CSMEP / Federal RME Program, but also other entities. 

Session 3 – Integration and Synthesis 

1.
Status of RME Integrated Programs. Clarify what we mean by an integrated monitoring program for the purposes of this workshop (e.g., primarily focus on technical design of where, when, and how M&E occurs, given the background of policy, fiscal, and legal issues). What lessons have been learned to date from a sample of major integrated RME programs in the Pacific Northwest (e.g. CRB pilot projects (Wenatchee, John Day, Salmon), CSMEP Snake Basin Pilot, L. Columbia, U. Columbia. WA Governor’s Forum, OR Plan, tribal agencies, others)? How transferable are these integrated designs to other areas, given varying fiscal constraints and RME priorities? How transferable is the process of developing integrated designs to other areas? What are some of the major challenges in integrating newer approaches (e.g. EMAP probabilistic designs) with existing, traditional approaches (e.g. redd counts in index areas)?

2.
Integration and Tradeoffs, Given Limited Funding. What core RME components must be maintained in order to address highest priority management needs identified at the workshop? How should RME be better integrated across the 4 status & trend domains, and the 4 areas of action effectiveness monitoring discussed at this workshop (e.g., technical, policy, fiscal, legal) to address those priorities? How should tradeoffs be resolved among diverse RME priorities, species and scales, and mandates? How will integration contribute to cost savings? What technical, policy, fiscal, and legal tools are/will be available for clarifying and making these tradeoffs? 

3.
Coordination. What are the key needs and opportunities for better coordination among different initiatives? How should such coordination occur?
4.
Recommended Next Steps in Status & Trend RME, Action Effectiveness RME and Overall Integration. Identify and explain the logical sequence of activities for PNAMP, CSMEP and Federal RME Programs over short term (next 1-2 years) and longer term (3-4 years)? BE SURE TO SAVE LOTS OF TIME FOR THIS LAST SET OF QUESTIONS!
Appendix D:
Workgroup Notes from Technical Breakout Sessions
I) Status and Trend of Fish and Habitat
Workgroup 1A-1: Fish in Watersheds

Facilitators: Jeff Rodgers, Keith Wolf

Recorder: Jennifer O’Neal
Participants: Erin Gilbert, ODFW; Amy Dolan, OMSI; Robert Al-Chokhachy, Eco-Logical Research; Charlie Paulsen, PER Ltd; Claire McGrath, IDFG; Mike Banach, PSMFC/Streamnet; Tim Dalton, ODFW; Steve Leider, WA GSRO; Hans Berge, King County; Gino Lucchetti, King County; Jim Geiselman, BPA; Peter F. Galbreath, CRITFC; Clint Chandler, Nez Perce Tribe; Aaron Borisenko, ODEQ; Mike Hurley, M and M Environmental; Stewart Toshach, NED; Sam Sharr, IDFG; Peter Hahn, WDFW; Pat Connolly, USGS; Dorene MacCoy, USGS; Bob Wertheimer, ACOE

Context
Management Priorities: Highest common priorities for decision makers…noting that there is a lot of variability across the two surveys, across species, and across agencies.

Survey did not target smaller government or watershed groups. ESA is a driver and individual agencies (and other group priorities) also have their own specific drivers. Ingrained cultural “contexts” color the responses to the survey. Analysis of the survey data could be taken much farther. More time is needed for adequate response to the survey, but it is a great “jumping off place” for the development of future policies within agencies and groups. Some of the scale questions were unclear as to how the “scale” should be applied; e.g. what is a tributary? The survey was an opportunity to enhance communication between policy and field staff. 
Is the survey a valuable tool that can be refined and should be continued?

Please circulate the results back to the groups that provided responses to “vet” that the answers were accurately reflecting what they were intended to reflect. 
CSMEP survey was planned to target policy staff, hence the narrow scope was intentional. One of the goals of the survey is to develop monitoring designs and provide data to answer key questions. Groups need to know what these key questions are in order to develop appropriate sample designs. Input from surveys allows the group to identify what they have not included that needs to be included. Their process is a decision-driven process, such that the question drives the technical development of monitoring plans and sample designs. Need to keep the purpose of the survey in mind when looking at the output of the survey. 
Accessing the true needs of policy makers is difficult at times. With the input of the survey, the understanding of these needs has been enhanced. Understanding of these needs by the scientific staff is critical so that appropriate designs and approaches can be developed. 
Differences between and among agencies as far as priorities and key management questions is another information value that comes from the survey results. 
From the PNAMP perspective, the question was: 

What were the different types of information that agencies needed most?

Were these required from a regulatory perspective or not…meaning, is the agency responsible for collecting that information? 
Also, where are the overlaps in the data that is being collected, both from spatial and content perspectives? How do the priorities align or match up across agencies such that resources can be better used to meet the multiple needs of multiple agencies? 

What are the needs vs. wants from a researcher vs. policy maker perspective?

What is the set of core variables/questions that we need to be addressing? 

Compared to the broad range of questions across the survey, fish came out highly rated across the board. The population level (scale) was of great interest to many groups. Populations were the finest level of detail that could be selected in the PNAMP survey. The data at the population level can be rolled up. 
What is the common currency for definitions of the various scales (population, subpopulation, major population group)? There is a technical level definition available through the TRT process for various scales of interest. Summer Chinook in the Mid-Upper Columbia River – this status may not have included genetic variability, and designations are likely to change in the future. 
Surveys should be coordinated in the future. Species differences can indicate directions that we should follow (Chinook and steelhead came up as high priorities; steelhead ranked high and had the least variability). Future surveys should have a larger sample size. List of respondents varied between the surveys. Relative level of effort in monitoring by species may lead to different responses on the needs from the survey. 
The question of “no watershed shall be left behind” was discussed. This is a difficult conundrum, both in terms of resources available for monitoring and politically. How do we address monitoring at multiple scales to cover all watersheds in some way?

Workgroup Questions
Q1. Ability to Meet Decision Makers’ Priority Needs (e.g., high, medium, low)

How well are we addressing the major issues identified in the survey? Let’s start with this…

The following questions were identified as high priorities. 
· Abundance at the population scale – This is a top priority. For example, we cannot wrap up index information at the subpopulation scale into real abundance estimates at the population scale. This is not working so well. 
Generally, how well to current approaches and activities match the need to assess population abundance? What are the problems and gaps?

Fish we are looking at are anadromous and we are not able to monitor the ocean survival well enough. Greater monitoring in the ocean is needed. Reducing harvest is an option, but we also need to be looking at the ocean as a large part of the salmon life cycle habitat. We are not assessing this area well.

We have too many assessments with different objectives. We should be able to use some existing data, but we currently also have data gaps. Policy makers need to know the gaps as well as what we have right now. What are the gaps we need to fill? One of these is the need for more information on ocean survival

Low due to dispersed activities with limited connectivity. Limited areas would get a high rating, but there is no unifying sample design to compare data. A function of funding mechanisims.

Varies from excellent to poor, not able to roll up to higher levels. 100% census for redds for some populations with location information and abundance is well documented. Other areas have poor access and the abundance data for populations are not able to be captured or rolled up. 
Low rating for both adults and juveniles (with exceptions). Run reconstruction would not be possible for most steelhead populations in Idaho. 
Poor because we don’t know what we don’t know because we don’t know what we do know…Futile….Can’t count what we have not named. Where do we put the counts once we get them?

Low to moderate based on coastal coho assessment (Oregon). Weren’t able to assess population level abundance adequately even with this intensive level of effort. No representation in survey of water quality or habitat focus. These may be over arching issues that can have important impacts on salmon abundance, and may be more important to monitor in order to understand the threats to salmon.

Low based on subpopulation level. We have next to nothing here. 
Politicians need very simple and basic data. How many fish are there? Hatcheries- to what extent can they furnish additional fish and increase viability. What is the state of the habitat and to what extent are projects improving this. For abundance, the rating is med to high based on available information from dam counts, etc. Interpretation of this is a different story. We are counting fish at several locations and we have been doing that for a while. 

Low due to the lack of standard sampling designs and data collection protocols and field manuals. This cause inconsistency of data for managers at the population and the ESU levels. 
Information collected for Chinook and sockeye is moderate to high. Pink, chum, coho, and ??? low to moderate. For resident fish and bull trout, we are at nothing to low. The ability to make pre-season forecasts is limited, but hindsight (after the fact estimates) are better.

There is more information on fish than there is for other topics. Some very simple information will go a long way. Med rating with some variability. Recommendation to recovery regions to assess one population (minimum) per major population group. Strengths of the data are offset by the limitations. The definition of population has changed over the years, and may have been different in the past, such that these data need to be translated into the current definition. There are still gaps to be filled. 
It is difficult to generalize on this topic as far as the data quality on populations, it varies greatly. People are moving forward with available data to make abundance estimates and they are not that bad, even with data quality issues we currently face. These data are being used. In areas where data quality is sufficient, we should use this. Identify areas where data quality needs to be improved and work more on those. 
Abundance data that we currently have is currently based on indices, not population estimates. Index reaches are not identified to represent an ESU, or other population segments. The cost to estimate abundance at the population level is prohibitive. What can we do as far as statistical methods to be able to extrapolate data to larger scales without sampling everything?? What data that we have is truly comparable between regions. Lack of long-term time series data available. 
High variability as to quality of estimates. Some indicies are being used from subpopulation level to try to get at population estimates. How do we address the gaps/challenges? Can we relate a true estimate of abundance to existing indexes to get at better estimates of MPGs (creating crosswalks for the data collected in the past such that it can be compared to data collected in the future….)

Quality of data is highly variability. Assumed we were talking about spawner abundance. These data are being used every day for decisions for harvest, hatchery management, water distribution, and others. Would these decisions change much if we knew everything about abundance at the population level?
Low due to sampling problems. What level are we making our decisions at? Do index reaches represent spawner abundance at different temporal and spatial scales? How can we validate them, or can we??

Medium for coastal coho. Study design was geared to larger spatial scale, so that smaller units were difficult to assess. Need to look forward to future questions to anticipate monitoring needs not just now, but also in the future. 
Spatial component of abundance is fairly well covered. Adult enumerations at dams are used for the Columbia Basin. These numbers are used in decision making and if they changed, then decisions would change, based on the data. Outside of the Columbia, there is not this level of population monitoring, even for adult enumeration. This should be a high priority and needs to be able to be rated high. Need to commit to long term programs, and make adult enumeration at the population level a priority in order to make management decisions. 
How feasible is it to answer these priority management questions with specified levels of certainty within time scales that are relevant to decision makers?

What major challenges need to be resolved to overcome problems and gaps and make monitoring relevant, consistent, and cost-effective or is it impossible?

We know how to answer the questions. The problem is funding. Between EMAP and mark re-capture, we could get to the answers. What if monitoring dollars go down dramatically? Follow a group of populations using a variety of different methods and compare to traditional index counts to see how they do. Correlation on the Snake has been found to be around 0.95. This begs for a comparison study between different levels of effort. The results will be population specific and would need to be done in many areas.

Overlap censes redd counts vs. redd counts to see how well they compare for different MPGs. How consistent is the ability to answer a question across spatial scales. A considerable effort would be required, but it would be worthwhile. 
In terms of major challenges, we need to agree upon a frame work for decision making, and the decision itself. What data are required and how will they be analyzed to get to a decision. Cannot really address the issue without this decision in place. As TRT questions and needs come forward, we can address these, but they may change over time. The framework needs to be established with some consistency or we will be at a loss. 
We could set up a matrix which identifies which type of information would be adequate for which decision. This matrix could include information on precision required (which changes based on the run size or population size).

Scaling monitoring to the size of the run such that smaller populations would get more monitoring attention. How would this work in an institution such that budgets would need to be increased in a short time frame with respect to inter-annual variation in run size. 
Recent work in bull trout compared mark recapture with snorkeling and other methods to see how well the methods compare using bootstrapping. Not an unobtainable goal, they used one year of data. Temporal variance will affect how much they need to sample. 
The techniques are there to estimate abundance. It is a question of prioritization of resources to the populations of interest. We may not have statistically significant differences showing up in our data, and these are not used in decision making anyway. Best professional judgment is often what is used to make decisions. Policy makers will use what is available to them in lieu of clear messages from scientists. We need to maintain a good monitoring program where we can extrapolate results across other populations. 
Priorities could be established based on recovery planning.

Resources drive how much monitoring can be done, but what would be the ideal monitoring plan if we had unlimited funds. Start here and then cut back while understanding the trade offs of the various elements that are cut. Make decisions based on funding and what would be lost if the ideal plan were not implemented.

NED has 100k to spend on documenting data collection on salmon species (listed right now). Work will be done via contract and Stewart Tosach is the PM. Documentation of data being collected on listed species. People in this group would be key to populating this effort. 
Approaches can be made without looking at every population. Although all populations could be sampled at some low level, while sampling some at a higher level of intensity. Genetic stock studies at the dams can give us a better idea of population levels. Work on genetics in steelhead can give us effective population size as these fish are difficult to see. 

Opportunity to expand on areas that have been intensively surveys. Non-random index areas get 30 to 70 percent of the total redds. Index areas could be picked differently. Longer time series of these data likely have better correlation. What about when the funding starts to dry up. Would we go back to index surveys? Need to know the location of redds. 
Effort needs to be distributed across the region, but dams in the Columbia allow for counts that are not possible in other areas. Pit tags plus smolt traps, plus dam counts give you a good estimate of abundance that is not possible below the dams. Stratified system of information collection would be most effective. 

Abundance information is currently being used for real time management. Real time monitoring of fish passing through the river is possible and can be used to track individual fish, not just populations. 
Pit tagging in the Upper Columbia which uses pit tag weirs to assess populations. Technology can help us here, and we may not be aware of all of the future options right now, but we must still make decisions today. 1) Try to assess populations remotely (without handling fish). You will have fewer permitting requirements if you remove the fish/human interaction. 2) Recruit young people to work in the industry to bring in new ideas and ways to assess fish populations. Biologist term limits???

· Productivity (smolt of subadult/female) and Distribution at the Population scale

· Regional distribution of adult salmonid species

· Ecosystem status for Columbia Basin fish populations

· Annualized growth rate of fish populations?

· Age structure of fish populations

· Fraction of potential spawners that are of hatchery origin

1. How well to current approaches and activities match the highest priorities for decision makers? What are the problems and gaps?

2. How feasible is it to answer these priority management questions with specified levels of certainty within time scales that are relevant to decision makers?

3. What major challenges need to be resolved to overcome problems and gaps and make monitoring relevant, consistent, and cost-effective?

Certain species, such as steelhead, have inherent challenges for both monitoring and management. Fishing seasons and areas may be more concentrated for certain species and certain fisheries. The maturity of hatchery programs may also affect the size of populations which makes management more straight forward for certain species. The relative interest for commercial fisheries for species like Chinook also makes these species a high priority.

What decisions are looming in the Columbia right now?

· 2007-2009 Finding at about $143 million (about 40% currently spent on RME). 
· Informing the Biological Opinion will also occur as a result of the input from this group. 
Decisions to be made in Puget Sound for restoration of this area. Governor Gregoire has identified this as a funding priority.
Q2. Promising Approaches to Resolve Challenges
Technical

Protocol Manager…

Instead of standardization of protocols, create a set of criteria for what is acceptable for a basic monitoring structure, a base level of quality with common guidelines for high, med, or low status and how to determine if your trend is increasing or decreasing. How do our alternatives fit without a framework? Can we create a simulation model to determine what goals policy people want to achieve and for what cost (GAMING SIMULATION MODEL). Could use existing models such as EDT could be used as a baseline for the development of the model. 
BiOp remand process should advance coordination to raise technical issues to the policy level. Goals and Gaps group will also be working on TRT products to translate them into jeopardy standards and performance requirements to get at monitoring requirements for populations. Fed Caucus subcommittee on monitoring responsibilities and commitments will use the results of the survey and should help with cost issues and funding limitations – how to optimize available resources and secure longer term funding for monitoring. Standards being developed under PNAMP, CSMEP and the Pilot Projects. 
Drive for several years to develop a standard framework under the BiOp Process- Draft Research Plan is coming out, and proposals will advance standardization. Would incorporate work coming out of PNAMP and work towards regional standardization

TRT criteria development is a major step forward as to what is going to be required performance – wise and monitoring-wise. 
Consistent challenge is to establish a decision framework in which we will use the data that we collect. Starting point is the rule framework for data quality. 
Increasing awareness of need to describe data quality with respect to precision and bias, and monitoring techniques. This is often not a focus of monitoring efforts. We hope that funding agencies would invest in research in these areas to get at uncertainty involved with different monitoring techniques.

Need statistically valid designs like the GRTS design to assess populations. This approach is being picked up regionally. What is an optimum sample design/ monitoring design. How do we make them efficient?? We overreach the capability of the data we collect. The quality of the data determines the capability of the interpretation from the data. See page 32 in the background documents for information on modeling how data quality rolls up into uncertainty in making decisions. How does uncertainty in monitoring protocols roll up into uncertainty (quantified) in the decision being made (e.g. listing or de-listing)? When can you stop spending money is based on how precisely you can answer the recovery questions. The precision needs to be able to be quantified. The agencies will be more likely to hop on board if we can give them a quantified estimate of the certainty of the information we are giving them. 
Half-duplex pit tags, Didson Sonar system, genetic stock ID, more powerful sonic radio tags, remote data transmission ability, and data centralization. 
Need to prioritize the level of monitoring (abundance estimates) for all populations of concern, and determine what is behind population trends. 
Precision is becoming increasingly important. Many of the older techniques have not been quantified for precision. Easy to show, if you have precision information, that at some point you have diminishing returns. There is an asymptotic benefit. 

Didson hydroacoustic imagery looks promising. 
Consistent sampling and protocols are needed. Cross walks to more widely used methods with past data collection. Rigorous QA/QC like PIBO approach would be good to use.

Master Sampling Design (Phil Larson) overlap populations and larger units at different spatial scales. Looking to opportunities to overlap data for different needs. Aquatic community metrics could be used to tell you a lot about the watersheds that can give clues as to what is happening to salmon and why. Crossing over between agencies is a way to save money. 
BOR under Mike Beatty, PROTOCOL MANAGER – will manage data collection protocols, searchable, can relate attributes across protocols and will produce both data sheets and data management matrices. You could compare protocols for common data and start to understand how data is being managed. About 1 month from release; will have live demos and workshops. 
Portals for data and expose meta data. Can query multiple databases online. 
Distributed data base system would return data in a spreadsheet from multiple databases. EPA is currently working on this with DEQ help. 
GPS technology is very valuable. Cell phones with fish weighting scales??? Satellite monitoring is coming available.

Green LIDAR beyond the traditional use of LIDAR, the ability to measure individual tree heights.

Genetic parentage (ne to nb??) In-stream pit tag technologies. Tag them as juveniles, and don’t have to touch them again. Use GRTS to look at multiple species (overlays for bull trout, steelhead, and Chinook) use points for more than one species to maximize efficiency. 
Standards need to be improved. Annual reports need to be more widely distributed through the peer-review publication process to increase the scientific and legal dependability of the information. 
Didson, video weirs, induction weirs, remote monitoring with species ID. Gender ID capability needed with the pit tagging. Sonic tags on in juvenile, can turn off, and turn back on later when the fish is expected to return. Can be combined with pit tagging 
Sonic arrays in Strait of Juan de Fuca and other large “gateways” to determine smolt survival through the passage areas. JSAT Array vs. Vemco systems. Could link the two systems to capture juvenile survival and out migrant survival. This is a problem and creates a huge black hole in the data. Tags have different capabilities and are different sizes. 
Need clear methods manuals with clearly detailed analysis methods. Better data management and documentation of methods used. Great data collection is occurring, but some of the data is missing (e.g. GPS data is not being shared sometimes). If funding is cut, how would we find the data again?
IMWs are good to address fish/habitat relationships which could not be captured in other ways. Need a large-scale watershed approach. 
Random sampling design needs to move ahead and be put in place even in areas that are being censused now so that we could fall back to this sample design if funding is cut. 
NAWQA (USGS) National database with community assessments for various types of animals. Fish have been the easiest to put together. Protocols use to assess fish communities (index assessments, not populations) have been the easiest to manipulate and aggregate. Problems with data collected using the same protocols and methods and are even greater when you use different protocols and methods.

John Day Protocol comparison gives insight into sampling error that can be applied to methods for fish. Species specific capture efficiencies for different methods also affect data quality. 
Non-lethal technique for data collection. Lipid analysis in other fields for condition factors…still under development. Heat shock proteins to determine thermal exposure for fish. Push the envelope for R and D demand to make it specific to fisheries use. Demand for pit tags has driven the technology. Smaller tags have been developed based on need and read distances have increased. Market for half duplex tags has not been developed to reduce the size of these tags. Shifting from full to half duplex would be a major policy decision. Radio tag size has also decreased based on need. USGS used 40,000 tags just last year. It messed up Keith’s cable reception. Pit tag technology is now custom made, but demand should drive the cost down. Using solar for some of the detectors. 
Our group can drive the market if we can make decisions collectively. 
Otiliths, have been used for growth and ocean entry, but can use micro chemistry to track water chemistry signature down to 7th field HUC and relate to life history type. Could also be used to monitor when life history patterns might be changing. Comparing water samples to the signature on otiliths and compare to resident patterns. Can also look at the distribution of productivity through the basin. 
Policy x Technical

From the Washington perspective, one of the new tools is the emergence of regional scale recovery planning groups (regional recovery boards) with adaptive management and monitoring committees that can address monitoring issues of scale, cost, and sample design. 
Much of the work will be driven by interactions with policy people involved in recovery planning; inclusive of agency folks and stakeholders. The focus will likely be recovery planning and we should prepare for this. 
Need for roll-up comparison for regional management. Monitoring started in isolated pockets and was continued based on tradition. Roll-up need is relatively new. Monitoring for it’s own sake is not going to “sell” well. Monitoring efforts need to be interconnected with more broad regional goals for management. 
Cost sharing is the single largest issue for policy. A community product will require cost sharing. Agencies priorities will take priority over volunteer efforts. Building awareness is needed as to the amount of involvement that we all have in the decisions made. If we are united as a group, we can carry a lot of weight in swaying the decisions that are made. Politicians are often reactive and do not have time to look to the future as far as decisions that need to be made. 
Watershed Boards can be very successful in breaking down barriers between policy and technical people. Communication with citizen groups increases information available to the public such that they can evaluate the decisions that are made and empower the public to take action to stop improper decisions. 
Open and complete data access to everyone does much to break down barriers with citizen’s groups and stakeholders. People start to analyze the data and understand the concept of risk in decision making. Policy makers will always make decisions, with data or without it. Let people look at the data themselves, and personally evaluate the value of the data collected and how it pertains to decisions being made. 
Q3. Recommended Next Steps

1-year time frame:

Methods for interrogation at dam sites: invite vendors to give their input on what is possible in response to our new technology needs. Invite the vendors to our meetings to hear our needs so that they can develop technology to meet those needs. 
ODEQ has developed electronic data collection using Visual CE which integrates with MS Access Database. Electronic format for the EMAP data forms, can control QA/QC with queries, run stats faster, and get reports out faster. Answers will likely be ready more quickly for decision makers by using digital data collection. 
Database development needs to occur with requirements from funding sources to develop these databases. Will need guidance from PNAMP and CSMEP as to what that means. Requirements may be coming online through the BPA funding process for data management. 
Need relational database to be linked systemwide, and to be accessible to the public. Data management plan including QA/QC for data entry and uploaded to database all the way to a decision point based on the analysis of the data. Fund individual data efforts or centralized data base effort? Pros and cons to both sides. Document what are the functions that are needed by the data effort. Ownership and rights to use the data must be determined and managed. These are not technical questions, they are issues of business rules. If it is not mandated, it is not likely to happen. Is there a policy group that is currently discussing this issue? We R policy group venue for discussion…..how do we get this information to policy people and support from policy people. 
THIS IS ACTUALLY A CHALLENGE…

How do we implement our “marketing role” for standardization of monitoring? Incentives can be used to motivate coordination and compliance. How do we frame our message such that it is understandable to policy people? NED has been asked to provide recommendations to some of the regional policy people. PNAMP may be able to provide recommendations at this level for protocols and other technical issues. 
CSMEP recommendations will go to the policy level in CBFWA and be considered for adoption at the NWPC Council level. 
Puget Sound Shared Strategy is another group that has large policy participation and could be used as a model for this process. 
SUMMARY

Top-down/ bottom-up culture of this meeting is evident. Do you believe that these meetings help to address some of the communication from practitioners to policy people. There is a commitment to further communication once this workshop is over. The input from this workshop will be distributed to a large policy audience. Very heavily Columbia River centric. Shared Strategy is another group that has large policy participation and could be used as a model for this process. 
Workgroup 1B-1: Habitat Conditions in Watersheds

Facilitator:
Steve Lanigan

Recorder:
Scott Downie
Participants: Audrey Hatch, Courtney Shaff, Nancy Molina, Lyman McDonald, Steve Manlow, Mindy Simmons, Kara Anlauf, Dan Calvert, Dylan Monahan, Heather Ray, Glenn Merritt, Mike Mulvey, Tracy Hillman, Bruce Crawford, Jonathon Frodge, Brian Murray, Hans Berge, Linda Ulmer. 
Regional scope: Puget Sound, Oregon streams, USFS Regional, CA Coastal, OR, WA statewide, Lower Columbia; from reach level to the PNW.

Several watershed scales: nested from site, reach, sub-watershed (tributary), watershed, subbasin, basin, ESU, coastal region, coastal, statewide, Ecoregion. Logical subbasins based on common attributes (CA assessment method).

Management priorities:
· Restore and maintain water quantity and quality

· Discharge permits

· Recovery of fishery and habitat 

· Detect trends and status of watersheds and fisheries

· Evaluate status of watershed health using processes and conditions

Q1. Ability to Meet Decision Makers’ Priority Needs (e.g., high, medium, low)

RME approaches match policy folk’s highest priority goals?

Current RME efforts are not meeting the questions very well. Current activities are too piecemeal and to poorly funded or committed to over time to tell the story about how fish and/or watersheds are doing. 
Upper Columbia program is setting up controls that will serve to promote good monitoring. However, many entities involved and the various inherent agendas confound the program. Need is for a very skilled coordinator and additional, long-term financial commitments.

On the OR coast coho, the initial questions were changed during the course of the assessment. At report time there were new questions that could not be answered.

EPA short of money to get the level of science actually needed for water quality evaluation. Also time challenged for the investigation needed for good answers.
Too little time to do QA/QC and analysis of data.

Scope and scale is not adequate to address questions scope and scale.

Mapping tools for non-wadable streams are inadequate. Thus, a paucity of info except on wadable streams, which does not really apply.

Avenues for sharing data and information between entities and individuals are not adequate. 

Feasible to answer highest level questions within time scales?

Not with current pressures. Managers need answers in the short term, and science usually needs a long term to develop results. Managers are willing to, or are forced to make decisions in a shorter time frame than is needed for scientists to provide the needed information at an acceptable level of confidence. 
Could be feasible if questions were clear, funds were available, time was allowed; will it happen? Not likely.

Entropy is a threat to monitoring programs. Monitoring reports are called for too frequently and before any response to treatments, that may or may not have occurred, and no response from earlier reports’ recommendations.

Challenges:

· Poor communication and coordination among technicians, and with managers.

· Myriad of programs, agendas, questions, and methods.

· Lack of coordination of similar RME efforts and programs.

· Unreal time lines to conduct RME.

· Unawareness of confidence needed to make management decisions.

· Lack of definition of necessary confidence levels on most RME projects.

Q2. Promising Approaches to Resolve Challenges

What actions are suggested to overcome problems and address questions?

· Establish simple presentations (use multi-scale data pyramid) to communicate answers.

· Establish standard metrics and protocols. 
· Instill patience to establish a realistic monitoring timeline and budget commitment.

· Need to tie fishery, habitat, and watershed RME together in a methodological manner.

· Carefully formulate monitoring questions before designing and starting monitoring.

· Need to dialogue and mutually develop time frames that will provide reasonably confident answers.

· Need to mutually establish priority questions and design RME related program.

· Separate science from policy and provide for the scientists to do research as they wish.

· Need to know statistical decision rules as well as frame clear questions to answer. 

· Define acceptable levels of confidence related to policy questions, decisions, and consequence of error/actions (e.g., are scientists agonizing overly much concerning confidence for some of the policy questions vis-à-vis the decisions made based upon them?).

· Coordinate with like minded efforts to raise efficiency and cost effectiveness.

· Set up good meta-data and data management systems to improve efficiency.

Technical

· Pilot projects are hopeful (e.g., database development, Protocol Builder, EPA EMAP probabilistic design - GRTS)

· Remote sensing data and analysis should cut costs

· GIS based data management and presentation lead to better communication

· Clear meta-data development and presentation

· Collaboration among entities (e.g., John Day side-by-side test)

· Train technicians to use statistical tools to help design RME

· Green Lidar is the wave of the future for channel RME

· Enlist community groups in RME to capture management’s attention

· Use expert systems for transparency for the public and interest groups

· House data in neutral locations accessible to public to build credibility and trust

· Build ecological stratification scheme into RME

· KISS, the modeling used today will not likely be around in 15 years of less

· Coordinate fish and habitat RME and develop links

· Coordinate PIT tagging and share results of shared information

· Make hard copies of data, and upgrade data storage on stable media

· Standardize and establish rigorous training for crews, leading to certification 

· Establish acceptable high level watershed indicators to measure status and trends of watershed health in relationship to stream and fishery RME. 
· There are three legs on the RME milkstool: Watershed process and condition status; stream and habitat conditions; and biological status and trends.

Policy x Technical

· Conduct community / entity workshops. Build mutual education between policy and tech.

· Need to build some decision process examples to share

· Id cost vs. benefits related to RME programs and clearly present them 

· Define programmatic deliverables and realistic time frames to deliver them to avoid the problems with AREMP timetable, periodic WA recovery report frequency demands, CA NCWAP effort that were all altered because of unrealistic delivery demands by funding and management demands

· Use bite, snack, meal approach to present information for consumption and allow for drilling down for those that want the background material 

· Deliver RME reports in a timely basis for program survival

· Better access to data among all entities, and pool statistical efforts

· Develop partnerships with other entities to expand domain and access, especially on private lands

· Coordinate data collection efforts and analysis between public and private landowners

· Success and failure stories concerning dealing with policy managers

· Get involved with other entities and individuals

Q3. Recommended Next Steps

1-year time frame:

· RME newsletter

· Website and/or pages like WA swim.wa.gov site. It serves to provide portal and linkage to other related sites and serves up information from several sites on a single page.

· CA has a similar effort with access to the following sites: coastalwatersheds.ca.gov (fledgling stages); ncwap.ca.gov; calfish.ca.gov; and (google) california habitat restoration program database (chrpd) 
3-year time frame:
· Ongoing workshops to develop consistency in RME and restoration priorities

· Support community program efforts like t

Workgroup 1B-2: Habitat Conditions in Watersheds

Facilitator:
Phil Larsen (EPA)

Recorder:
Marc Porter (ESSA Ltd.)

Participants: Alison Tompkins (Nez Perce), Heidi McRoberts (Nez Perce), Chris Caudill (Univ ID/NPS), Ken MacDonald (USFS), Nathan Rudd (The Nature Conservancy), Lil Herger (USEPA Region 10), Rob Plotnikoff (WA Dept Ecology), Gretchen Hayslip (USEPA Region 10), Dale W. Chess (Coeurd’Alene Tribe), Phil Roger (CRITFC), Jim Garner (WA Dept. Ecology), Chris Beasley (QC Inc.), Nick Bouwes (ELR, Inc.), Shannon Hubler (ODEQ), Karla Urbanowicz (ODEQ)
Scope: primarily at fish population scales, therefore at watershed to subbasin habitat scale

Address the 3 questions 10-12 in the CSMEP survey for habitat S&T (biological, chemical and physical condition)

Q1. Ability to Meet Decision Makers’ Priority Needs (e.g., high, medium, low)

Gaps:

1.
Habitat is too simplified, too lumped, need to be segregated more informatively as in fish metrics – consequently this exercise is difficult

2.
Need to develop regional approach to identify high quality streams, need regional benchmarks for comparison of streams

3.
Hardly anything in place for looking at biological status of habitat (food web interactions etc.)

4.
Habitat effectiveness monitoring is not being applied to measure habitat S&T; monitoring being applied at the wrong scale

5.
Understanding of landuse practices relationship to water condition is poorly understood (e.g. monitoring of toxins, etc. – technology there, but money not)

6.
No longterm baselines for physical habitat to capture natural variability

7.
Too many agencies theoretically measuring the same things but can’t come up with answers (need consistencies)

8.
Need to link specific habitat characteristics to life history requirements of species (shouldn’t be rated lower priority if it is the basis for everything that happens to fish)

9.
Have adequate tools for monitoring some habitat stressors and stressor relationships, but not for measuring others

10.
Need permanent habitat monitoring network for status and trends (e. NEON)

· we’re currently not quite there with being able to reliably identify limiting factors (but that shouldn’t stop us from moving forward)

11.
We need to be able to answer questions at multiple scales, not happening at this point (need to be able to roll up, synergistic, bottom-up not top-down)

12.
PNAMP approach will not work as decision makers have to make decisions at specific pop level, will not make decisions based on inferences from probabilistic design

13.
w/limited funds need to prioritize habitat attributes for monitoring

14.
Inconsistency of protocols across agencies

15.
Monitoring not addressing all 3 habitat questions equally (biological may get short thrift)

16.
Water quality does not get monitored sufficiently, in comparison to physical and some elements of biological condition (riparian)

17.
There is institutional inertia in changing protocol standards

18.
Not possible to answer many of the habitat questions within the policy time frames 

19.
Need better centralized, large storage databases to deal with the habitat data that could/should be collected to evaluate habitat S&T; increased analytical capability

20) Hard to define what “good” habitat really means (will vary by species), don’t know natural disturbance regimes

21.
Current sampling scale are currently too limited – difficult to accurately describe the range of normal variation at broader scales (e.g. how can 50 sites really describe water quality at a watershed scale) – too much extrapolation to be believable over space

22.
Different agencies analyze their data differently, produce different summary metrics

· Lack of sharing of data is currently a major barrier to effective habitat M&E

23.
Need to determine importance of habitat condition to other covariates affecting fish populations (relative importance of watershed scale habitat within life cycle of anadromous fish)

24.
Some metrics too variable to be useful

25.
Relative risk of watershed scale habitat to other factors limiting complex life history species

· Policy makers seem to rate freshwater habitat more importantly (according to survey) for anadromous fish than for resident fish that live there year round (screwy)

26.
How we’re measuring biological habitat metrics currently doesn’t tell us much about evaluating changing fish production

27.
These habitat questions are too fish centric (e.g. National Parks Service cares about invert production for their own sake, not just for fish production) – however, this won’t get money from BPA)

28.
Need to use multiple methods to diagnose impairment

29.
No current acceptable approaches for monitoring exotic species need to incorporate this

Q2. Promising Approaches to Resolve Challenges (numbers in brackets relate this solution specifically to corresponding numbered gaps identified in Q1)
Technical: 

· Promote standardized protocols for sampling, monitoring

· Promote protocol crosswalks for ensuring most efficient techniques and allow use of past data collected with out-dated protocols

· Set a base set of core habitat protocols

· Plan for the necessary database/analytical infrastructure looking 10 yrs down the road

· Select habitat metrics to monitor that have high signal to noise ratios so we can evaluate responses in the time of relevance to decision makers

· Also don’t select metrics that vary annually due to natural hydrological cycles – only select habitat metrics that will really respond directly to management actions

· More monitoring effort at relevant scale (better coverage)

· Generate common summary metrics for habitat indicators

· Need to make people aware that some habitat metrics are way too variable to monitor effectively, be upfront with this and remove these from monitoring programs (just not useful even though they’re regularly measured)

· Need to incorporate info on metric variability

· Develop multiple monitoring tools for measuring habitat and diagnose impairment

· Develop a 2-tiered approach to Basin RME: 1) a basin-wide PNAMP monitoring network (using a probabilistic design and be “process based”) and 2) site and agency specific sampling that addresses local and specific policy issues

· Use relative risk/extent to show “true risk” (28)

· Landscape measures such as landuse, land-cover are good proxy measures of all three current RME habitat measures. A landscape analysis would provide a rapid preliminary baseline for many policy issues.

· agree to a small set of metrics with low signal/noise ratios to use (short list) (14, 17, 12)

· could follow approach like BC’s WET (Watershed Evaluation Tool) - this is currently being developed in BC for evaluating watershed condition based on broadscale remote sensed data i.e. % logged, slope stability – evaluation of “good” condition (20)

· Match metric variability to temporal scale of decisions that could be made using this data source/type (don’t base such decisions on a snapshot for high variability indicators

· Prioritize most responsive metrics to monitor relative to watershed context (13, 14, 12, 17)

· Coordinate landscape metrics to “predict” channel/biological conditions (develop the necessary relationships (21)

· Aggregate sets of habitat metrics/protocols across species, recognize that some are common, others may be divergent – metrics will need to match the specific biological indicators for the species of interest (22)

· Identify what degree of change is biologically relevant for each relevant metric (e.g., analogue for productivity as developed within TRT criteria) (Q11, 18, 24)

· Continue with more side by side protocols to determine equivalency of metrics, allow cross-walks - science teams review these (14)

· Pick reference sites and use top x% of reference as probability sites for each metric – evaluate this option (2)

· Develop stable isotope/biometrics models to look at growth/diets relating to habitat conditions (3)

· Use precision thresholds to evaluate/select appropriate metrics (24)

· Common protocols help but must pay attention to site selection viz. inference domain (11)

· Promising approach (use remote sensing to estimate “optimal” habitat for fish (e.g., LIDAR - Rick Hauer) (25)

· Use existing analytical tools that are available to determine hierarchical habitat relationships – data available just need to use them (12,11, 12)

· Measure sources of variability in habitat metrics e.g., protocol comparisons (24)

Policy x Technical:

· permanent network of monitoring stations to get habitat S&T information analog for NEON for habitat attributes

· Need S&T at watershed scale, site specific data for local management decisions (forked decision tree)

· More money for habitat monitoring

· Need a benevolent dictator to implement RME recommendations

· Improved transparency in science vs. policy conflicts and decisions (science vs. values) in what habitat elements are monitored and at what scales

· Provide education/reality check to policy folks on required time frames to interpret trends (Q18)

· Promote the use of common sampling design frames (e.g., GRTS) across the varied agencies so that data can all be collected in a statistically appropriate way (21)

· Get solid agreement on what the habitat stressors are and agreement on what a system can take before it is considered degraded – workgroups to establish benchmarks based on quantitative info (technical first and then have policy take a stance on one sided or another(23)

· Team workshops/workgroups across land use and fish agencies to select core set of shared habitat metrics/protocols (26, 1)

· Data management should be under one roof (a disinterested party) e.g., nature serve (19)

· Workgroups to focus on “unlumping” habitat performance measures Promote “pooling” data to get at information gaps (19, 4)

· Improve communication between groups developing the tools, e.g., open source for computer programs, workshops to focus groups, make regional resources available e.g., increased multi processing computing power access, move to interoperable analytical tools (28)

· Need to move toward remote sensing techniques to increase sampling scales e.g. LIDAR (21)

· Develop stressor ID tools/diagnostic tools – getting to where we can measure multiple sample types to identify multiple limiting factors (Q9)

· (Q4?) Rotating/fixed sites could be applied and expanded as for Coastal Coho program (i.e., EMAP)

Q3. Recommended Next Steps (For PNAMP and CSMEP)

1-3-year time frame:

· Define a more detailed set of habitat questions

· Then establish core set of recommended habitat metrics (not a huge list) that should be measured across agencies and recommend the best protocols for monitoring these

· Identify what these habitat metrics are being used to evaluate

· Identify the performance indicators that should be expressed for each metric to address the questions

· Establish a design for a Columbia basin wide habitat S&T monitoring program

· But first summarize what we currently have now and how well does it get at basinwide S&T

· Start planning for the next 10 year period

· To make above happen, get buy-in from decision makers

· Develop a ESU and MPG scale monitoring designs that different agencies can use (“if you build it they will come”), build a sample list to cover all possible scales

· CSMEP and PNAMP need to work more directly at the ESU level (sampling at Population scale) instead of trying to work with direct scope at a larger regional or Columbia Basin scale, they should cooperate to bring together lower level data (big stuff will take care of itself, roll up data to region)

· Establish a population or ESU framework that can be used to address questions at multiple scales (e.g. PIBO and AREMP are currently useless for addressing questions for ESU or pops)

· Explicitly explore ways to develop a regional monitoring program that does not tell people how to do everything (leave flexibility for agencies to solve particular local problems in their own way, recognize that all needs can be met by a single design)

· Facilitate identification of the scales at which each habitat metric should be used for evaluating reference conditions (e.g., benchmarks that respond at the appropriate scale - e.g. invertebrate pops would not be evaluated at ESU scale, but logging % might)

· Establish causal mechanisms/analytical linkages among fish and habitat metrics

· Figure out long term funding/commitment to do all the above

· Focus decision makers on determining common action agency reporting needs

· Provide assistance/guidance for local data collection/designs so that data can be scaled up into regional analyses

Workgroup 1C: Fish and Habitat in Large Rivers with Dams

Facilitator:
Dave Marmorek, ESSA

Recorder:
Eric Tinus, ODFW

Participants:
	Person
	Agency
	Person
	Agency

	Dave Ward
	ODFW
	Dave Statler
	NPT

	Darcy Pickard
	ESSA
	Jesse Schwartz
	CTUIR

	Bill Bosch
	YIN
	Dick Stone
	WDFW

	Paul Ocker
	USACE
	Mike Beatty
	USBOR

	Marvin Shutters
	USACE
	Carlton Yee
	Oregon IMDST

	Tim Counnihan
	USGS
	Calvin Sprague
	USACE

	Doug Drake
	ODEQ
	Bob Hughes
	EPA

	Steve Haeseker
	USFWS
	
	

	Chuck Peven
	Chelan PUD
	
	


	Summary
Scope: Large rivers with dams (Columbia, Snake, Skagit, Willamette, Deschutes), the fish species using these rivers (salmon, steelhead, predators, sturgeon, lamprey, bull trout), and the habitats these species require to be viable (e.g. spawning, rearing, passage, temperature, flow, velocity, gas)
Major RME Challenges in Meeting Decision Makers’ Needs 

1. Objectives: those with more decision making power dominate RME decisions; management objectives not weighted equally 

2. Methods: lack of consistent, coordinated methods of data collection, processing, management and analysis make it tough to synthesize information; 

3. Scales: difficult to integrate across scales: operational monitoring at projects, mainstem passage survival, SARs, and whole life cycle;

4. Management Standards: biological vs. statistical significance unclear; standards change over time; standards vary across different dams (e.g. Corps dams on Snake / Columbia vs. PUD dams on U. Columbia vs. private dams on Deschutes and Willamette)

5. Funding: can’t do long term status & trend funding with 1-year funding cycles; lack of dedicated funding for analysis and evaluation of existing information; flip-flops in priorities and funds jerk around RME programs and create holes in data sets; lack of equity in who pays vs. who benefits 

6. Focus: RME is ESA species-driven; little understanding of ecosystem baseline and long term threats; not enough synthesis of existing information

Promising Approaches to Resolve Challenges / Recommended Directions

Objectives: For contentious issues, use CSMEP Data Quality Objectives process to define management needs, systematically evaluate alternative RME designs (recently worked well in collaborative design of RME for fall chinook transportation evaluation); generate mutual understanding of multiple, competing objectives of Columbia Basin management agencies and changing agency mandates with Washington DC shifts; separate collaborative scientific design of RME from stakeholder weighting of competing management objectives 

Methods: adopt established protocols (e.g. NAWQA, EMAP, NED); master-sampling approach; use remote-sensing to get consistent estimates of habitat (and coarse population estimates); overlap old and new methods; use stock identification methods; automate field data entry

Scales: apply PIT-tagging, and active life-cycle tags to integrate across life history stages, serve both status & trend and 4H evaluation, provide spatial contrasts in survival; have broad status & trend monitoring to provide context for understanding limiting factors, effects of actions 

Management Standards: improve ecological relevance, and consistency over time and space

Funding: Fund core indicators in perpetuity through central entity with shared resources, prioritizing RME based on neutral expert panel; use improved methods of fiscal transparency & accountability
Focus: Develop integrative indicators of stream condition; analyze threats over next 100 years (e.g. population, economic growth, water demands, climate change) to focus actions and RME appropriately; include socio-economic indicators; use experts at meetings like this to synthesize information. 




Context for this workgroup

Participants discussed/identified what ‘large rivers’ are – non-wadeable. Examples include the Columbia, Snake, Willamette, Skagit, Deschutes, and Yakima. Fish species of interest are those fish that use habitat across multiple spatial scales (multiple reservoirs or river reaches), such as salmon, steelhead, white sturgeon, Pacific lamprey, and bull trout. Large river fish habitat use includes spawning and rearing habitat for chum, fall Chinook, white sturgeon, and bull trout (overwintering), holding and migration habitat for various salmonids (including bull trout) and lamprey.

The priority needs for status and trend information differ across agencies. For example, 

· ODFW emphasizes Status and Trend monitoring of different populations that use different parts of the hydrosystem (e.g., contrasting fish in the John Day River with fish from the Snake River). This requires knowledge of survival rates across the life cycle in addition to project or reach-specific survival.

· COE interests are timely efficient passage and minimal delayed mortality. COE priorities are for project-related mortality. Also important are operational issues such as water quantity and quality (temperature, flow, TDG) in the tailraces and forebays.

· BOR emphasis is on coordinating water releases from reservoirs, flow, and spill, and having sufficient advance warning on when to do such releases.

Smolt to Adult return (SARs) rates are critical to understanding delayed effects and efficacy of transportation of juveniles. The spatial horizon on Status and Trend monitoring is stock-specific.

Metrics include estimates of fish passage and survival rates for various scales and life history stages (e.g. hydro project, reach, mainstem, smolt-adult, adult returns, whole life cycle), as well as habitat covariates affecting passage and survival rates (e.g. temperature, TDG, flow, velocity). Working definitions for M&E: Monitoring is data collection and Evaluation is what one does with the data.
Q1. Ability to Meet Decision Makers’ Priority Needs (e.g., high, medium, low)

What major RME challenges need to be resolved to overcome identified problems/gaps and make RME for this topic area as relevant, consistent and cost-effective as possible?

Participants identified the following RME challenges:

Challenges in Linking Policy and Technical Aspects of RME

· Many assessment tools are available, but funding and decision-making powers outweigh other objectives in dictating RME activities.
· Differing management objectives sometimes prevent good RME designs (e.g. is management objective solely to achieve “viable” populations that can be delisted or to achieve” recovered” populations that can be harvested?). Both objectives are relevant. The best RME will result if the scientific process of acquiring information relevant to different objectives is separated from the political process of defining and weighing competing management objectives. Scientists need to stand up against agencies deliberately shaping RME to support a particular subset of values. 

· Answering priority management needs can be feasible, but competing objectives and/or liability can inhibit the allocation or resources towards answering specific questions.
· RME for dam operations is usually designed to match highest priority needs. Some problems are:

· long-term needs for RME often limited due to lack of funding 

· changes in priorities, new findings create new needs->new programs->new RME

· gaps in data caused by various problems during period of monitoring 
· long-term decisions often hastily made from short-term RME

· policy bottlenecks slow adaptive management feedback loops 
· A lot of monitoring is driven by federal ESA and focuses on delisting. AVOIDING ESA listing is equally important (e.g., Pacific lamprey). Aquatic resource conservation needs to be based more on ecosystem monitoring principles, rather than a single-species focus. For example, how has the management of exotic species been incorporated into present RME?

· The time horizon of our thinking is generally too short. Monitoring horizon should be over seven generations or at least 100 years.
Challenges in Monitoring Methods and Data
· Monitoring of juvenile out-migrants at projects could be improved to decrease the level/number of assumptions needed to estimate survival (specifically long-lived active tagging technology).
· Mainstem survival datasets are not consistent across agencies and could confuse decision making as well as lead to dueling datasets.

· Need to establish or institute a regional monitoring analytical framework with consistent data collection, processing, analysis, and management.
· What are survival rates at COE projects? How long does monitoring need to occur?

· Stock identification is necessary to monitor fish survival – need to know origin including hatchery or wild, which ESU, Major Population Group (DPS), subbasin, etc.

· Gap in understanding of status at smaller population scales and smaller time slices.
· Gaps in fish passage data: lack of fish by-pass data detection at mainstem dams in winter months (need agreement from Corps to extend by-pass detection window); inadequate counts of adult Pacific lamprey at mainstem dams.
· Real problems are data gaps – but can agree on the need for filling those gaps.
Challenges in Evaluation Methods 
· We lack baseline understanding of ecological habitat and fish status to judge trends over the long term; basic limnological data are lacking

· Need to be able to understand when change is biologically significant, not just statistically significant; this is especially important for hatchery-related issues.

· May need broader status monitoring to be able to understand effects of particular actions, see the actions in context, and understand limiting factors.

· Should performance standards/thresholds that have been set be static or do they need to be dynamic? We need performance standards that are applicable over several decades.
· What are the survival standards at each dam? Federal dams follow a Section 7 ESA consultation process, while PUD dams follow a Section 10 process (HCP). The federal dams have multiple objectives for flood control, irrigation, navigation, power production, and fish. Metrics change and are not always agreed upon. At the PUD dams specific fish survival standards exist as well as mitigation actions including hatcheries and habitat. Other dams (e.g., Idaho Power, Round Butte on the Deschutes, the Willamette projects have yet a different process.

· Relationship between survival and spill / flow should be answerable, or at a minimum we need to know how long it will take to get better answers, who will get those answers, and how much it will cost.

· In general, there is a lack of synthesis of ongoing RME efforts. What is the confidence in our current ability to answer high-priority questions? How much more money is needed before we gain enough confidence to make decisions?

Funding Challenges
· Physical habitat monitoring by USACE is constrained by funding levels and funding cycles.

· Who pays vs. who benefits confounds identifying funding for fish RME, protection, and restoration.

· Ear mark minimal funding levels for monitoring and data management as discretely managed activities. i.e. X% for RME and X% for data management. (% of recovery & operation budgets).

· It’s not always feasible to fill RME gaps due to unavailability of funding. ‘Adequate’ levels of scientific certainty are often not achieved due to either lack of funding or assumptions made by decision makers that the existing RME has sufficient certainty. Many falsely believe that one RME data set satisfies all situations, but environmental variability (e.g. differences in annual flow regimes) necessitates longer term data sets. The urgency for data creates false and premature conclusions.

· If questions can’t be answered in time scales that are relevant to decision makers, the expectations of the decision makers need to adjust their expectations to coincide with biological relevancy.
Q2. Promising Approaches to Resolve Challenges

Linking Policy and Technical Aspects of RME:

· A promising recent example of linking policy and technical aspects is the Snake River Basin Fall Chinook PIT tag study. Resolving disputes over RME occurred where there was a good collaborative effort among states, federal agencies and tribes. This collaborative process implemented a portion of the CSMEP Data Quality Objectives (DQO) process to first clearly define policy goals, management decisions and associated information needs. This provided a focus for detailed technical workgroup discussions, and consensus at the technical level then increased the likelihood of consensus at the policy level.

· Decision analysis of alternative integrated RME designs, evaluating each design against various criteria (cost, precision, ability to answer key questions) followed by formal trade-off analysis & stakeholder discussions.

· Improvement in addressing socio-economic issues like NOAA conjunctive storage models, automated access to water rights records.
· Sponsor and conduct retreats for policy and technical people to build trust and develop dialogues. 
· Science mentoring process (Jane Lubechenko at OR AFS presented training scientists to communicate message clearly and simply at communities, schools, and other forums).

· Reconcile Clean Water Act and federal ESA RME needs.

· Understanding management bookends that COE has and also those of other agencies.

· Determine which “customer” has priority, i.e. legal ESA mandate vs. harvest needs vs. recreational/economic needs vs. power production.
· Determine what has the best chance of resulting in long-term benefit vs. short-term satisfaction. E.g.-for restoring wild populations vs. hatchery mitigation for immediate harvest benefits.

Technical approaches:

· Remote sensing techniques: multi-beam sonar USGS bathymetry; can be used to monitor aquatic ecosystems, develop hydrodynamic models and do fish population estimates at a coarse scale. 
· Adopt established monitoring protocols such as USGS National A Water Quality A (NAWQA), EPA EMAP, NED, and others. Also adopt data management standards. Note that the EMAP master sample includes large rivers and has expanded in NW: parts of WA (Wenatchee, U. Columbia), Oregon state agencies and IDFG. 
· Bring together all entities working in a given subbasin (e.g. Umatilla (CTUIR) has a BPA proposal to pool monitoring efforts together across WDFW and ODFW jurisdictions in Walla Walla subbasin).

· Invest the time to synthesize the existing data. Work with students to accomplish this, for example the Oregon Plan OSU DAMARS/STARS cooperative work.

· USACE has improved adult counting system at BON, TD, JD whereby ladder counts are entered directly into an electronic database. The EMAP approach now uses standard datasheets that can be scanned into electronic database.

· Develop transmitter and receiver technologies, as well as standard protocols for survival/passage telemetry studies. Undetected fish at projects continue to lead to great uncertainty.

· Increase PIT-tagging efforts – best tool presently for estimating survival at whole and partial life cycle stages and allows contrasts across spatial scales. Increase efforts particularly for Interior Columbia steelhead ESUs, similar to NPT/USFWS SRB fall Chinook PIT-tagging study and the Comparative Survival Study.

· Move towards core indicators. For example, in Australia large and medium rivers are monitored with an “Index on Stream Condition” that combines five indicators.

· For project evaluation, employ both EMAP and upstream/downstream stock comparison designs.

· If use same methods, decide on DBMS structure and parameters; if differing methods, conduct calibration studies. Overlap old metrics/methods with the new standardized ones for a while to ensure that we can compare the new with the old historical datasets (e.g. be certain to consider strengths & weaknesses legacy data).
· Use “long-term” monitoring data to inform predictive modeling exercises.

· Adopt or develop metrics that can be used to assess “system health”.

· Take CSMEP C1 & B2 tables to the “next level”. Organize/inventory projects by what critical questions they are addressing. Report & assess quality of data collected. Assess the level to which projects have collectively answered key questions. Could such an inventory help to prioritize which questions are pretty well answered and which need more investment?

· Columbia River basin journal.

Funding Ideas
· Need funding that sustains a central data clearing house with consistent protocols and a dedicated data manager.
· Improving ability to demonstrate accountability, explain projects, costs, performance measures. Fiscal transparency and accountability is improving for many projects across all entities.

· Consolidate funds – have all-knowing panel review proposals – force sharing of resources.
Q3. Recommended Next Steps
1-year time frame:
· Use CSMEP DQO approach and decision analysis approach more systematically to a larger range of questions. Apply this useful method to other contentious RME issues (like fall Chinook PIT-tag issue). Have CSMEP people facilitate process; need urgency to bring all policy entities together. 
· Compile a metadata inventory (CSMEP C1 Table) and data assessment (CSMEP B2 Table) for mainstem and systemwide performance measures relevant to hydro issues. This would help to understand the differing objectives of FCRPS, PUD, & private hydro projects.

· Focus both actions and RME design efforts on the life history stages with best potential for improved survival. 
3-year time frame:
· Project forward about 100 years and consider human population and economic growth, water demands etc. (e.g. Salmon 2100). Climate change will provide insights on both priorities for long term RME and actions.

Workgroup 1D: Fish and Habitat in Estuary / Nearshore Areas

Facilitator:
Julia Bos

Recorder:
Jill Leary

Participants:
Tracey Yerxa-BPA, Blaine D. Ebberts-ACOE, Heida Diefenderer-PNNL, Julia Bos-WA Dept. of Ecology, Jill Leary-LCREP, Bruce Davies-NWIFC, Cathy Tortorici-NOAA, Bobbi Riggers-OWEB, Tom Rien-ODFW, Jim Peterson-USGS, Kim Jones-ODFW, Chris Rieding-WDFW, Allison Aldus-TNC, Russell Scranton-NOAA, Bruce Schmidt-PSMFC

Scope:
Pacific Northwest estuarine and nearshore habitat 

Management Priorities: 
Q1. Ability to Meet Decision Makers’ Priority Needs (e.g., high, medium, low)

Bruce Davies: Washington is going through Shoreline Management process.

Blaine Ebberts: Who is looking at degraded habitat? The Corps is funding cumulative response work in the estuary, but is not looking at land conversion.

Julia Bos: Ecology compares water quality data from year to year

Cathy Tortorici: Jen Burke (University of Washington) is working on determining habitat loss in lower 48 rivermiles. Salmon 2100 did a buildout scenario for the Willamette Valley up to British Columbia. 

Gaps: questions are specific to Columbia River Estuary (a, b, c, d will be different for each specific estuary), but could be generalized for other estuaries. It was difficult to determine priority needs from the survey because the survey was biased due to sampling size and agency mandates. 

The framework of the survey was inappropriate for the estuary and ocean because it was fish centric and needed to add a line for biodiversity. Also, there was a missing scale for the estuary, such as drift cell or marine reach. 

Question 8:

Issues: 

How do you measure connectivity and need more information on habitat connectivity?
Need to have questions on functioning ecosystem/biodiversity for recovery food web

Need information on tracking and coordinating restoration and degradation

Need to add a question on urban development, such as to what quantitative extent are we reducing the function of existing shallow water habitat through urbanization, shoreline modifications and other stressors?
· Habitat degradation: Puget Sound, Oregon Plan, Jen Burke, Lower Columbia River Estuary Partnership

Questions 1: PSAMP, Tribes in Puget Sound, Estuary Partnership, OWEB, Oregon Plan, Skagit Cooperative, WDNR-SAV Study and Shoreline Study, PSNRP

Data gaps: starting now, who is tracking habitat permits, loss, and degradation? 

WDNR-PSAT 

Oregon-DSL

No one entity tracking wetland loss or gain 
Spatial scale: no marine reach, drift cell

Regional knowledge of limiting factors (one document identifying limiting factors)

· Oregon Coast does not really have a list of limiting factors 

· Not well-defined, species specific, unknown

Question 9: add Nearshore and boundary questions

b. biological properties

a. Oregon Coast 30 years old (Russell Scranton updated it)

Puget Sound 

Blaine mentioned Cumulative Effects protocols

Data dissemination, data standardization/consistent methods

Gap: non-salmonid information and more salmonid information

Steve Waste-Limiting factors for high level indicators

Depends on geography/area because uncertainty is pretty high

Natural variability

Managers’ needs are different (permits, funding cycles

Bullet 3:

Estuaries are very different so broad scale monitoring is very difficult

PNAMP is doing this

Bring estuary to forefront

Get decision-making people to understand the estuary 

INVENTORY/Clearinghouse of RME projects 

Take Away Points:

Gaps: questions are specific to Columbia River Estuary (a, b, c, d will be different for each specific estuary), but could be generalized for other estuaries. It was difficult to determine priority needs from the survey because the survey was biased due to sampling size and agency mandates. 

The framework of the survey was inappropriate for the estuary and ocean because it was fish centric and needed to add a line for biodiversity. Also, there was a missing scale for the estuary, such as drift cell or marine reach. 

Question 9:

Change question 9b to biological properties instead of fish properties

Gaps:

Data dissemination and standardization and consistent methods

Need coordination on status and trends monitoring 

Question 10:
Have an action effectiveness breakout session specifically for the estuary

Question 11:
Need coordination of threats and limiting factors as well as definitions for these for the estuary and ocean

Need to coordinate regional knowledge of limiting factors and develop one document identifying limiting factors

Limiting factors are not well-defined, species specific, and some are unknown

Need to have a subset of limiting factors used as indicators for monitoring
Feasibility:

We are unable to answer these management questions for decision makers because of lack of knowledge on scales, who are decision makers, and time scale.

Challenges:
We need a clearninghouse/inventory of RME projects
Q2. Promising Approaches to Resolve Challenges

Technical

· Conceptual Models for the estuaries

· Restoration Prioritization Tool

· Cumulative Effects of Restoration and Degradation 

· Data Portals

· Universal survey design where appropriate 
· Site specific protocols and sampling and standardized protocols

· Remote sensing (estuarine characterization)

· Acoustic telemetry tag size similar to PIT tag size

· Bathymetry-LiDAR (hydraulic modeling (water elevation and velocity) for the lower Columbia River)

· WIMS

· GIS data layer integration

· Acoustic listening for spawning (underwater videography)

· Underwater videography

· CORIE-water quality monitoring (temperature, salinity and dissolved)

· Shoreline Inventory

· Remote sensing for water quality monitoring (Alliance for Coastal Technologies)

· Toxics monitoring 

· Definition of habitat connectivity and call for a workshop on how to measure habitat connectivity

Policy x Technical

· 10 year commitment (long term funding commitment for RME)

· Monitoring agencies need to adopt data sharing agreements/standards and implement portal technologies

· Data progression: Data with metadata, consistent standards (collection, format, definitions), publishing data to web through distributed means

· Lessons learned on bringing data together (Coastal Coho Program) including data gaps
· PCSRF will be identifying limiting factors (development of data dictionary)

· Field trips to showcase field projects

· Conference invitations

· Brown bag seminar organized by PNAMP

· Develop similar conceptual models for decision makers and technical staff to tie problem importance, timeline, priority setting etc. to agreement on a framework

· Properly staff and commit long term to RME agencies

· Metadata agreement

· Ocean Observing Systems

· Limiting Factors Analysis

To resolve tradeoffs:

· Determine common needs and metrics

· Science

· Risk Analysis for competing objectives due to lack of information

· Coordination
Q3. Recommended Next Steps

· Finalize Metadata on existing data and then analyze existing data

· Properly staff and maximize staff

· Commit to long term funding of RME agencies

· Build a proper network to share monitoring data

· Complete the monitoring inventory

· Make data comparable (efficiencies) and available online

· Regional status and trend analysis of existing data

· Develop common indicators for estuaries

· Research which life histories are where when in the estuary

· Research on the impacts of toxics on salmonids and resident fishes

· PNAMP public outreach campaign outside of member agencies and within member agencies

· Communicate with managers about the need to include PNAMP as a part of each members’ workload

II) Action Effectiveness Monitoring

Workgroup 2A-1: Habitat Actions

Facilitator:
Bruce Crawford

Recorder:
Jennifer O’Neal

Participants:
Phil Larsen, EPA; Dorene MacCoy, USGS; Glen Merritt, WA Dept of Ecology; Courtney Shaff, OWEB; Ken MacDonald, USFS; Lyman McDonald, West; Dale Chess, Coeur d’Alene Tribe; Steve Manlow, LCRFB; Rob Plotnikoff, WA Dept of Ecology; Charlie Paulsen, PER Ltd; Jim Geiselman, BPA; John Arterburn, Colville Tribes

Scale: Scale ranges from the entire US to the reach scale, or the sample scale. You switch from a census to a probabilistic sample to represent a larger area. Using the GRTS sample design, 50 samples have been shown to be able to represent almost every scale. For effectiveness, you would collect samples from an area with actions and from an area without actions, using the same framework for the various scales set up by the GRTS sample design. USFS has looked at the question…is the Northwest Forest Plan Effective? They are using status and trends to determine if treatments have been effective rather than sampling from treatment and control watersheds (west side). On the east side, a managed vs. unmanaged survey design is being applied to asses grazing management policies. 
For action effectiveness, what is the scale we should be talking about? At the watershed scale, it becomes more difficult to apply the BACI concept. Treatments cannot be randomly allocated and variables cannot be controlled. 
USGS NWQA program is nation-wide, but has fixed sites for sampling water quality. It has evolved to look at specific impacts such as urban development, nutrient inputs, and pesticide inputs. This focus has occurred due to budget cuts. Within each state, there are focus groups. E.g. in Idaho working with Dept of Water Quality, 50 sites are sampled on large rivers for fish using NWQA protocols and using EMAP protocols. Also work with watershed groups on specific projects such as the Boise River project. Flows, water quality, algae, macroinvertebrates, and fish data are collected. They are assisting local communities to assess the effectiveness of the TMDL program. 
There is a contrast between EMAP and NWQA in that NWQA picks sites along gradients of change to develop models to extrapolate across the landscape such as the response of an indicator to the rate of change of percent impervious area. So that if you have percent impervious area for a site, you could predict the response of a given variable. Changes in the protocols over time can make analysis different. Population characteristics that are collected include count, weight, length, anomalies, and sometimes tissue and blood samples. 
Status and trends work in Washington is looking to focus on Salmon recovery regions, statewide, and the WRIA scales using the Master Sample design approach. EMAP protocols are being applied on the ground as these scales. Currently they have “status”. 
OWEB is trying to determine the best scale for effectiveness monitoring. Watershed Councils vary in the level of monitoring being implemented. 
Practitioners of EMAP in Oregon work at project based scale, as well as GRTS sample design to assess coastal watershed. Question is has the Oregon Plan been effective and how would we measure the response? What scale should we measure the response at? Life cycle monitoring looks as both freshwater and marine survival. Project base monitoring may use existing life cycle sites as a way to collect data. 
Multitude of scales from sub-basin to project level monitoring. For the Upper Columbia, they are looking at effectiveness monitoring for projects as well as larger river-scale effectiveness monitoring. How do you assess Forest Plan effectiveness by looking at changes in watershed condition over time? AREMP and PIBO at the large scale don’t tell you enough at the smaller scales. How do we make this cost effective?

Tongass National Forest in SE Alaska is conducting status and trends assessment, but also looking at effects of harvest on productivity of streams. Comparing old growth conditions to treated sites with respect to coho production levels. EMAP approach is used with GRTS sampling site selection within control and treatment areas. More certainty has been gained with a gradient type approach studying systems with different levels of treatment vs. trying to fin “pristine” areas to use as control or reference sites. 

Colville tribes are currently monitoring at both the project and watershed scale. Watershed scale uses EMAP design. Project level designs are project specific. 
Coere de Lane Tribe is using index sites for trapping and electroshocking along the linear extent of the stream. Site chosen “pseudo-randomly” using GIS to break streams into reaches based on gradient and elevation for a stratified random selection. Propose to integrate use of EMAP selected (GRTS) sites with the index sites for Status and Trend. Action effectiveness at the reach level is conducted with intentionally selected treatment sites, but using a randomized selection process for the control site. 
Lower Columbia SRB is looking at 17 watershed areas within 6 counties. Do not conduct monitoring, but coordinate it under the Recovery Plan. Struggling to get things to be consistent. Effectiveness monitoring is focused under the IMW program and reliant on these data to determine future actions. Will need to be able to roll up to the ESU level to determine extent of recovery. 

Status and Trends using EMAP and water quality monitoring at the WRIA scale in the mainstems. Reference sites are established for biological signals. Could be used for both status and trend and effectiveness monitoring, but were designed to be for status and trends to measure natural environmental change on biological response variables. Action effectiveness for Non-point TMDL implementation programs is what he has worked on in the past. TMDL models were completed, but areas have changed, and new non-point sources exist. Points used in the old models are no longer valid. Rob is trying to apply a randomized approach to areas where change is thought to have happened to assess this potential change. Random site selection has also been used to evaluate storm water permitting for non-major outflows, combined with targeted sites for major outflows. This uses both invertebrates and water quality.

BPA is currently focused on the pilot projects in the Upper Columbia, John Day, and the Upper Salmon. These projects include action effectiveness and intensively monitored watershed approaches. Under CBFWA, there is a mish-mash of action effectiveness monitoring going on, but most does not have adequate control/treatment sample designs. They are trying to re-focus on better research for action effectiveness while still including widespread implementation effectiveness at less than 5% of the project funding. Emphasis on Action Effectiveness Research using appropriate statistical design, but this is still in the pilot stage. Scale is trying to address the effect of the project on salmon survival, vs. just looking at habitat effects.

Statistical approach to help BPA and NOAA for analysis. Effects of actions on fish survival are the focus. The largest species of focus is Chinook, which leads to using large watersheds as the scale of analysis. Currently we mostly have background information.

USGS working on projects for ACOE, BPA., and BOR. Project scale action effectiveness not long term monitoring. Direct effects on habitat from the restoration actions taken in smaller streams in the Wind River, White Salmon and Columbia. Mainstem Snake and Columbia evaluations of dam modifications using radio telemetry studies on survival. 
SRFB in Washington is looking at both the reach scale for effectiveness monitoring as well as at the watershed scale with the IMW projects. IMWs are focused on fish production vs. the local abundance changes that may be seen at the project scale. 

Management Priorities:

What do decision makers want to know? What are the highest common priorities? How well are the projects matching with the priorities?
1. What is the status of fish populations? Are they increasing or decreasing?

2. Are the restoration actions ($$$2 billion spent by both federal and states) effective in making more fish?

3. What is the condition of the watershed, and is it changing as a result of the restoration actions? Are we addressing the limiting factors that we have identified as being the largest threats?

Action effectiveness really means management action effectiveness. Have our attempts to restore water quality and habitat been effective. Have the Forest Plans been effective at restoring forest functions?

From larger scales (more status trend) to smaller scales (control vs. treatment) the sampling design changes to accommodate the scale and the variability inherent in larger scale assessments. 
What questions is your group interested in answering??
Are the fish increasing? How much longer is it going to take? Is our restoration spending doing any good? (Questions are asked at a large scale – answers are available at the project scale. Washington looked at ESU scale, pre-listing and post listing and showed progress toward the recovery goal. With habitat, there are no goals established, except perhaps for barriers.) Latest question from NOAA Fisheries is how cost effective we are being with our spending. What kinds of projects are most effective? Are we spending money on projects that are not working? Every year the reporting requirements are increasing. Did the projects do what they were intended to do? Counting how many miles of stream were affected by the projects, and then looking at the project effectiveness for various types of projects.

For OWEB, they are looking for the best place to put money to get the biggest bang for the buck for local, state and federal reporting. Which projects should be funded as money gets tighter. 
Under both BiOp and PCSRF funding, what is the quantified change resulting from a specific action, and from a group of actions. Is production of fish being increased?? We have to look at the watershed scale to answer this question using fish in vs. fish out. Smaller watersheds are likely to give you a better picture of this. Action effectiveness at the reach scale will not capture this. Very large scale rivers are too expensive and there is too much noise to detect a response. The goal is to use smaller watersheds and try to apply to a larger scale; using watersheds with multiple species such that they can be used to determine effectiveness for multiple species. For Chinook, they use large watershed, so they are looking at the Skagit River in the estuary to try to address changes in Chinook production. Trying to get answers within a reasonable time frame for reporting back to Congress. 
Wanting to report progress at the ESU scale, but that is very expensive, so we look at things at a smaller scale and try to roll up. Status and trends for fish are reported at larger scales, but action effectiveness is conducted at smaller scale, and has to be extrapolated.

The issue of project density over the large scale of the landscape was discussed. The cost of implementing the projects at the density needed to detect change will likely be very expensive, but over the long term maybe we can get to that. The variability at the large scale may mask the response of the systems to projects within that scale. The cost of long term monitoring may be, right now, more expensive than the project implementation, which is often short term. Very little literature is available for long-term effectiveness monitoring. One study by ESSA is out there that Charlie Paulsen worked on. They had information on some Chinook populations, but the effects across all life stages got lost in the noise. Focus on the life stage that you expect to be affected by the project. A few small watershed studies on the coast have been published since then. Action effectiveness studies are difficult and often the effects must be inferred from other, smaller studies. Studies rely on “reference watersheds” that are often established before the project site is selected. May or may not be comparable to lower elevation action areas. Human actions have also affected the lower sites independent of the action effectiveness. 
Where are the high productivity sites that we can restore to get a large amount of change? Focus on these first. 
At the reach level, BACI are very attractive, but the gradient approach may also be necessary in that there are few representative controls. Many of these control sites fall along a spectrum of differences from the treatment site. Streams integrate environmental change and fish often adapt or relocate in response to change. 
Rob found that monitoring was much cheaper that the entire cost of implementation which needs to include the planning process as well. Upstream of treatment sites, there are the other actions that affect the treatment in a cumulative sense. The position in the watershed also affects the rate of response from a change. The headwaters likely change faster than those sites farther down. The cost of implementation is often much more that just the monitoring. Water quality monitoring (monthly) costs (all inclusive) is $1750 for a year.
Q1. Ability to Meet Decision Makers’ Priority Needs (e.g., high, medium, low)

Are you answering the questions you need to be? 
The question is: Are actions causing an increase in the local survival of migrating fish, or is condition and/or growth rate at these sites increasing? It is not long term monitoring. Generally the customer is BPA, COE, states, utilities, USFWS. The development of GIS tools and models are also involved. Reports are produced and given to agencies. USGS serves as a research entity, and does not make policy. 

Program deals primarily with status and trends.

NWQA program looks at population trends at various landscape scales e.g. as number of diversions go down, fish populations increase. TMDL evaluations for wastewater treatment plant management changes look at downstream/upstream effects and provide information back to management of the treatment plant or to those who are making decisions on TMDL permits and discharge permits or for flow management.

Washington DOE status assessment is trying to look at information for the legislature and Congress on the condition of the various limiting factors across habitats in the state. Where would money be most effectively placed in restoration? Reports include information on how many miles of stream have which limiting factor. How does the information get to decision makers?? Water quality standards staff from EPA tap into data to re-assess water quality criteria set at the regulatory level (included TMDL standards). Used for any changes in use-based classification. 
In Washington, monitoring includes status and trends, project scale effectiveness, and watershed scale effectiveness because you need all three to assess change. If you are doing action effectiveness, you need to do status and trends over a more broad scale to pick up on environmental change. At the smaller spatial scale, you are likely to see larger changes in environmental variables. At larger scales, these changes are dampened. 
Forest Supervisor as a decision maker as compared to a watershed council member may require different scale designs. Regional questions may be addressed by AREMP and PIBO, but not smaller scale questions. Segmented channel, water quality and PACFISH standards are what have been the benchmarks up to now. Long term inventories for these conditions have been collected. Are we meeting the standard or not? Now they are trying to link results of inventories to issues of watershed health and watershed conditions. What is going on upstream that is affecting the conditions at a site. How are watershed processes affecting instream conditions and how is this changing over time. How does this information tie to recovery planning as to why conditions are the way they are, and how can we fix them. Looking at both the Federal and the private lands in the area. What are the habitat conditions/health? And how are they changing? How does this affect fish at the population scale?

USFS personnel state that Wenatchee pilot project is a status/trend project right now. Working on adjusting the protocols and has only been in progress for two years. How do we incorporate upslope conditions into the instream conditions, while still being cost effective? Will need to use GIS for this likely? The question being addressed is similar to AREMP / PIBO…is the management plan effective at creating healthy watershed condition? Are the standards working?? They are doing direct culvert effectiveness monitoring and implementation monitoring, but are using status trend to look at the sweet of actions. Working with BOR in the Methow for true effectiveness monitoring, and working with watershed councils to answer the action effectiveness questions. There have not been any large events so far in the data being collected in the Wenatchee to see how the projects will respond. This will take time and more extreme events such as floods and fires to evaluate. Managed lightly vs. more heavily managed sites are being compared, but they are not randomly selected. They selected sites that they thought were naturally functioning. 
Dikes removed in the Methow may not see a response until you have a major event. 
ODFW is doing mostly status and trend for habitat right now. OWEB funds projects for habitat improvement. What would be the expected habitat and fish response? Habitat would change first, and then fish would likely change. They are now entering and recovery/restoration monitoring phase looking at population status/trends and habitat conditions for populations. How do we do effectiveness monitoring at this level. It is important to know what the target is for fish changes? Fresh water seeding by fish is exhibiting a density dependent response (which would indicate a fully seeded habitat) but you may be looking at a legacy of impact from past actions. Where does this information go? To the Governor and state government to inform listing/delisting decision. 
OWEB wants to know if the projects they are funding are meeting the goals of the Oregon Plan, improving salmon returns and water quality. There is external pressure to answer these questions from funding entities. Restoration data base is maintained in house, and the data needs to be in the right format to send to the funding agencies to report on expenditures. Quantification of what the project sponsors planned to do and what they actually did is needed to send to the funding agency. 
Much of the monitoring is in response to the BiOp to provide evidence that actions being taken will have the desired effect, to prove recovery beyond a shadow of a doubt. How can you “prove’ that? The specific language selected caused issues as far as truly randomized treatments and controls and defendable significance levels. ISAB intended to tell managers that there would likely be further discussion. Studies are quazi experiments, not solid “proof” that the actions are having the desired effect. This level of proof is not available in field studies. Observational studies vs. truly random designs are both being conducted currently. What can you infer from the observational work? 
Retrospective look at what the ISRP had done over the last several years. White paper on the NWPCC website that has been improved over the years on language used to describe sample designs 
Colville Tribes are looking at a variety of questions. Policy questions focus on number of fish, and change over time. This is a Status and Trend question, not an effectiveness question. Also need to know if the changes are an effect of the restoration efforts. The Okanogan Program has only been in place for a few years. They think that they are on track to get the answers they need for fish, habitat, and water quality changes. From this information, they hope to infer whether they have been successful at restoration of the watershed. Are we creating more fish? Are we keeping pace with degradation or not keeping pace with degradation? What about the movements away from recovery that are occurring along with the restoration projects??? Only status and trend at large scale with address these questions. Okanogan is a pilot project to look at implementation of M and E. What is the minimum we need to effectively do status and trend monitoring? We don’t have unlimited resources and have to be efficient with our spending to assess status and trends. They have set up an adaptive management loop for their program to improve efficiency. 
Coere d’alane Tribe is looking at effectiveness of their prioritization plan at the reach scale in partnership with their COR at BPA. Have used input from CSMEP and EMAP programs. Questions come from Tribal Council and natural resource committee. Initially focused on recovering riparian condition to improve production of cutthroat trout, and monitored effects in a similar way to steelhead (smolts per spawner and mid summer shocking programs). How good are your restoration techniques. Are standards changing and at what spatial scale? There has not been a temporal end point established for “answers” yet. You need to know your variance in order to determine your power to detect a trend, so you cannot know how long it will take until you do some monitoring. 
Lower Columbia Recovery Board – monitoring is tied to actions implemented and includes both implementation monitoring and effectiveness monitoring. There are 70- 80 partners tied to those actions from NOAA Fisheries on the delisting decisions to the local governments for riparian protection regulations vs. harvest restrictions. Which are working better? These are often the tougher questions. As the end, it is a roll up of all the efforts to determine where we are in recovery. Plan is set out for 25 years with check points at various intervals from three to ten to one year based on the expected time frame for response.

Washington Department of Ecology is asked how well does a BMP work, and how well do groups of BMPs work. From EPA, they are asked about spending on improvements vs. pollutant load reductions which is used for lobbying for additional funding. $42 million recently given to department for Puget Sound clean up from Gov. Gregoire. Cost per benefit is a question at both the state and federal level. 
Design questions are more the issue that Charlie is dealing with. Habitat actions in aggregate are the current focus. Time frame asked for answers by now, but the new BiOp has changed the time frame.

BPA is focused on both the CBFWA and the BiOp requirements which can cause some schisms. What actions are most effective at addressing limiting factors? Is addressed by both programs. What is the fish population level change in survival and productivity as a result of a specific action? They have realized the limitation of this focus as it is population/action/ and geographic area specific and it is difficult to extrapolate. Looking at segregating basin into eco-spatial segments to match with population responses to gain the ability to extrapolate to other areas so they don’t have to monitor every population. Not project or reach specific. Project implementation monitoring is done at the project level to determine if limiting factors are being addressed by specific projects. Is there pressure from Congress for “answers” effectiveness monitoring? No, the accountability is more to the rate payers and to the “fish community” in the Columbia Basin. 
SUMMARY

Effectiveness monitoring ranges from project scale to larger scale status and trend approaches. There is some doubt as to the effectiveness of control/treatment designs for some who are using more of a retrospective approach to assess change. This happens most often at the large scale where the variation between controls and treatments may make the comparison less useful. Methods used include use of status and trend data to support effectiveness monitoring. The use of BMPs as “proven” effective measures is something that some people rely on for effectiveness assessment. There are no BMPs for project like wood placement projects. This is the data that we are currently working on.
Q2. Promising Approaches to Resolve Challenges

How do we combine our current efforts to make monitoring more effective and more cost effective so that we can meet most needs in most places?? 
How can we be responsive to the funding groups in a coordinated fashion to deliver a concise message to the funding groups vs. a variety of different and conflicting messages?

Can we use data collected at an intensive level in some places to extrapolate to other areas? Can we augment and compliment each others efforts to increase the power and effectiveness of our efforts?

3. Recommended Next Steps

Ways that we can coordinate our efforts…to assess the status of fish, how restoration actions are affecting fish productivity, and which restoration projects are most effective. 
1-year time frame:

Establish a common set of metrics for certain populations that would be collected across most programs to assess effectiveness of actions for population response. 

High level indicators are talked about, but what does that really mean? At the highest levels of decision making, what do the decision makers need to know? Bruce talked about the data pyramid and the fact that data is summarized for understanding as you go higher in the decision making authority. Are fish increasing? Is habitat increasing or decreasing? These are generally compared to some type of rating scale like an IBI rating that shows Good, Fair, and Poor with respect to environmental response. Questions coming from the top need to be addressed by data collection at the bottom of the pyramid. Larger scale questions may not be relevant to smaller scale programs, and they may be reticent to contribute resources to answer questions at larger scales when that takes resources away from getting to answers at the smaller scales. However, if we are not answering questions at the larger scale (like progress in ESUs), the federal funding decisions will be made such that funding will likely be reduced for salmon recovery programs. 

Common protocols can be used to leverage the data collected across the region to answer questions at a larger scale. PNAMP has been looking at this using the Protocol Comparison Test on the John Day to determine which parameters might be best for assessing habitat. There are differences between crews for implementation of the same protocols. We need some standard training approaches such that crews are using the same interpretation of a given protocol. This protocol can be EMAP or TFW or a combination. Field Manuals will also help with consistency. Identification of meaningful differences between protocols or indexes to convey information to higher level audiences. These indexes would be able to detect differences between “good” and “bad”. 
Focus on parameters that we can measure well and are responsive to change, and can also be related to fish population changes, regardless of species. The simpler the measure, the more repeatable a measure is between crews. Focus should be on more objective parameters vs. those that are subjectively measured. Also, be able to develop cross-walks between parameters in protocols so that the data can be compared. 

Using protocols with known precision would be a more efficient approach. 
The difference in the driving question often results in differences in effort and protocols. If you need an answer in a short time frame, your approach may be different than if you need the answer over a longer time frame. 
Status and Trend may be the first step in the effectiveness monitoring need for PNAMP. In this arena is the area in which we have to have some standard protocols. 
Intensively Monitored Watershed approach may be more tailored to a specific site. Project type effectiveness monitoring may be effective at the action level. You could use a “menu” approach for this type of monitoring. 
Workgroup 2A-2: Habitat Actions

Facilitator:
Nick Bouwes
Recorder:
Robert Al-Chokahchy
Participants:
Erin Gilbert, Pat Connelly, Heather Ray, Jim Garner, Lief Horwitz, Chris Caudill, Clint Chandler, Erik Neatherlin, Stewart Toshach, Steve Katz, Bob Hughes, Mike Mulvey

This is based on the CESMEP survey (questions 13-17). PNAMP survey (questions 3 a, b, c). 
How many people are actually running projects regarding habitat action effectiveness?

Q1. Ability to Meet Decision Makers’ Priority Needs (e.g., high, medium, low)

Some concern that people haven’t had the experience of habitat action effectiveness. There is some idea that you can still identify what are the gaps, what are the problems of this approach, and why it might be difficult to do.

Results from silent generation (Each paragraph corresponds to a different response)

1.
Sampling designs to determine actions effectiveness not implemented. We may know how to do it, but we’re not essentially targeting responses.

Yes, the money was spent effectively. The link between action and response is generally not there. This could be population-level response; riparian vegetation (is it actually cooling the stream, etc.) Bottom line is that we are not even attempting it. Need to tie funding to monitoring, such that if you have no ME involved in your proposal, you won’t get money for your project. Problem associated with this is the policy time frames and geomorphic time frames do not overlap.

There are major gaps at the project scale and the effect scale (both spatial and temporal). Need monitoring to be able to quantify effect.

With this, there are generally not adequate amounts of time to measure changes in fitness associated with habitat action plans.

3.
Agree with last comment, but his response is that with his experience, he is not seeing response at the population level. Time required for a response is much greater than often perceived by policy makers, funding, etc. Geomorphic time scales and riparian restoration projects may be over significant time periods.

4.
Too many projects looking for hypotheses, instead of a directed approach looking at few hypotheses. Need for standardized data collection and deposition into a common database.
5.
At the reach scale, low cost, low time commitment and this is what we are doing. Surprised at the answer to question 14. Problem is that there is not enough commitment for the bigger picture. There is some agreement at the conceptual level on what we need to do, conceptual questions to ask. We can realistically do things at a small scale (e.g., add wood), but at a subbasin scale this may be difficult. Effectiveness of multiple projects on larger-scales is rarely evaluated. We’re doing a pretty good job at small scale. 

Not enough paired-watershed analyses with controls to measure the changes in effects. In addition, most projects are aimed at short-term responses, not incorporating multiple actions with long-term responses. Most species that are considered (i.e., salmon) exhibit complex life-history expressions. Understanding the effects of habitat action effectiveness may not be possible for these species without long-term data collection.

Just because the response to an action is known to be effective at the fine scale (reach level) does not mean it is an effective technique at the larger scale. 
6.
Need more agreement about reference conditions, and with this do we know what our goals are with respect to monitoring, assessment, etc?

7.
Pretty good job at large scale with one agency. It becomes difficult to measure effectiveness at smaller projects where you have multiple interest groups, no resources, difficult to measure response at a small section of fence. No integration or consistency to incorporate broader, larger issues into smaller projects. 
IS it a funding issue? 
8.
Need to increase clarity. What are the expectations and targets of our actions? Need to keep expectations, and results grounded. Better communication, as the response may not be great enough to justify funding. 

Difficult to expect to monitor slow response variables. Evaluating smaller scale responses may be skewed by large scale issues. 
We put projects in place, but there is a disconnect between small and large scales. 
Big challenge is to develop effective tools to understand cumulative effects of local projects at larger scales, and ask questions at larger scales. With this, can we answer what the effects of multiple projects are? Most agencies are expecting too much from small-scale projects. May need to increase the realizations of what it is really going to take to answer questions.

9.
Biggest problem, there is no information available to determine whether or not we can say anything, as the data may not be sharable, and therefore there is inadequate documentation on the effectiveness RME to evaluate (i.e., can’t even tell if RME is occurring). We can’t even say whether the RME is good/bad, as you can’t get access, and therefore we don’t know what we don’t know. Most of this is due to the fish population response. Need to share data more often. If the data are not shared, it is the same as it doesn’t exist.

10.
Despite these needs, it appears that money is being cut back for monitoring projects. At least for monitoring, congress wants to know how many fish per dollar. 
11.
Are the methods scientifically sound? Are the funding mechanisms in place and at what scale do we want to fund effectiveness monitoring? There is not enough funding available, and if it were, what question are you trying to answer. More of a policy funding question as to what question do you want to answer. We need the questions to be better defined to communicate to policy makers. 
This may be too easy. The policy makers, regardless of information level, do not have enough capacity at the policy level to determine these directions. Who are the policy makers? 
 Scientists can help define what questions need to be answered and: 1) what scales do the questions need to be answered; 2) what are the expected outcomes at each scale; and 3) what time frame do the questions apply?

Related to questions 13, 14, and 16 of survey. Dependent on ability to monitor fish populations when lots of noise in the systems (i.e., tributary variables, etc.)

RE #15 & 17. Problem in answering with funding emphasis on implementation-commitments to long term monitoring necessary to capture effectiveness of most habitat projects. Unlikely to address with reasonable level of scientific certainty within time scales relevant to decision makers.

Q2. Promising Approaches to Resolve Challenges

Technical

5, 7, 1, 


We’re not going to get there from on-the-ground monitoring. We need to incorporate as much remote sensing monitoring as possible.

7-10:


No single solution. We need more coordinated effort. Technical and policy people together in the same room to tie implementation with decision making. We need to value the inference. Need to attach value to the monitoring. Restoration needs to have some monitoring. Information is as much a product as the habitat change. Also needs to be more overlap with previous methods.
Perhaps within a probabilistic sampling design. A major problem may be the difference between decision-makers time frame and the time frame to measure the effect.

7-10:

Tie funding to monitoring. If you don’t do the monitoring, you are not going to get money. This may require long-term commitments. An example was given regarding Chinook (1-7 years of anadromy) where we would want 2-4 generations to examine response. This would take approximately 15-30 years.

Coordination needs to share decision-making and data (all products). Therefore we are filling in the pieces of the puzzle. Development of a toolbox of RME protocols that can be adopted for common project types. Implement standardized designs, protocols, etc. across relevant spatial scales. However, we may need to take into consideration the ability of different protocols to adapt to different basins.

9:

Need a better way for people to get projects out there and get noticed. We need a better vehicle for corresponding information. Too many communication constraints.

7, 9, 10, 11:

Supports earlier comments 

7:

Need to mesh ideas. Focus on RFP’s requests for proposals that will answer x and y. This will create coalition. Not to get away from individual proposals, but direct energy via a regional steering committee. Change structure.

7-11:

Organizational and regional boundaries are difficult to breach. We need consistency among sampling designs, data collection and management. Too many selfish goals. Tax every project to perform monitoring and evaluation. A formal organizational structure. Need to require an authorized coordination that considers factors such as inference and cost/benefit analyses. Has anyone performed a cost/feasibility analysis? With evaluation of costs, monitoring efforts need to have reasonable costs to implement efforts.

Separate ME funding from projects to an independent monitoring and evaluation entity. Because individual projects may be trying to show something important to get more money.

5, 7:

Larger scale funded entity that can continue to monitor projects and provide means.

1-11:

Implement standardized designs, protocols, and data management.

7-11 (11*):

Sit down regional managers, and decides what questions we are trying to answer and how we can answer them. A retreat to bring scientists and policy makers together to evaluate these questions and goals. 
Policy--.

( x Technical

· Need to translate scientific challenge and solutions up the chain:

· Issue (motivation) ( expectations( Public (fed, state, tribal, etc) and Private (NGO, industry, citizen) ( Project Life ( Project restoration ( Connection to other efforts ( coordination 

· Integration with other data ( Coordination

· success, further work ( coordination
· These coordination efforts need to feed back to the start of this (issue) and back and forth with the previous level (i.e., integration with other data). A barrier to this is that there are multiple players with multiple objectives. 
· Need for statistically valid sampling frame where hypotheses are defined in advance, data are shared, and comparable with other projects.

· More waders and clipboards and less meetings. Require verifiable technical credentials of policy makers and decision makers/meeting goers.

· Need to improve the connectivity between policy and technical time scales.

· First, we need a clear question to answer prior to the design, then figure out what scale matters. 
Q3. Recommended Next Steps

· CSMEP and PNAMP need money to implement and design. 
Problem: 
· Very little effectiveness monitoring is currently being conducted, or at least is insufficiently documented to determine if it is occurring, especially longer term, larger scale projects.

Solutions: 
· Require that information as well as a response is the expected product. Tie monitoring and restoration money. Tax each project to fund effectiveness monitoring programs. 
· More money

Problem: Questions and goals of RME are not defined well enough to design RME programs. 
· What level of response do we need to be able to detect and at what scale? 
Solution for PNAMP/CSMEP:

· Focused retreat between policy makers and scientists. This can’t be a forum where so and so can leave the meeting. Iterative process.

· Take information here, and make sure that it is summarized and sent to PNAMP steering committee to make sure that recommendations get illustrated.

· We need to focus on what they can undertake. PNAMP is underway to evaluate protocol comparison study. We know that we can’t do a cookbook. Make recommendations regarding protocols. 

Problem: 
· No Standardization of protocols and designs.

Solution:

· Complete protocol comparison studies. Can we look at AFS techniques book (Scott Bonar et al.) and link these two?
Problem: 
· Disjunct between funding strategy and emphasis of RFP. 
Solution:
· Develop RFP’s that agencies can adopt and propose at the retreat. 
· Take a look at Puget the governor’s group Puget Sound Action team and evaluate the process to see what works and what doesn’t work. 
Problem: 
· Still unclear of the roles of CSMEP and PNAMP to define 1 to 3 yr tasks.
· It would be useful as a work product to produce some clarity as to what are the different roles between PNAMP and CSMEP. Are they really different, and why? Both are doing ME one at a different scale, but is that the only difference? Is the goal to get funding? Is there any obligation to listen? 
· Do people know what the differences are, what their jobs are? CSMEP is a contract, what should it do? It is just a contract, while PNAMP is a different agency group, there are budgets, and it has a charge for regional programs that already exist. There are some differences. Neither are authorized to make some decisions. This is an opportunity to get things on the table. A forum to get RME needs on the table. Is it a forum for problems?

· Who is doing the monitoring so that CESMEP can fit into this (SEE table D-2)? 
· There is some concern that these groups need more formal recognition by the relevant agencies, etc. 
· Major challenges exist in the name of funding and inter-institutional collaboration from designs and field protocols to indicators, analyses, and data management.

· We need to have strategic restoration, which focuses on restoring priority watersheds.

Workgroup 2A-3: Habitat Actions

Facilitator: Russell Scranton (NOAA)

Recorder: Marc Porter (ESSA)

Participants: Jill Leary (LCREP), Steve Lanigan (UDFS), Dylan Monahan (DOE), Paul Wagner (KWA), Molly Molina (IMST), Blaine Ebberts (Corps, Ptld), Deborah Konnoff (USFS)

Scope: Evaluation of both habitat response and fish population response

Q1. Ability to Meet Decision Makers’ Priority Needs (e.g., high, medium, low)

1. need for better metadata on existing habitat projects 

2. need to establish consistent data collection methodologies (redundancies in habitat indicators measured)

2) need greater manpower to fully collect and assess the data required to reflect effectiveness at the ESU scale

3) lack of identifiable reference conditions or desired end points

4) uncertainty on desired condition for healthy stream

5) lack of suitable controls for comparison

6) lack of well thought out study designs

7) uncertainty of the link between physical habitat changes and the fish response

8) lack of measurement of environmental covariates that could affect fish response

9) No ecoregion targets for proper functioning condition in different stream systems

10) Hard to know what the original condition of streams actually was

11) Hard to know the relationship of habitat action response to other H’s in the system

12) Hard to identify real barriers to migration (variable passage abilities at different flows), and thus understand the potential of systems to fully respond to habitat actions

13) Habitat protocols applied to watersheds are not applicable to monitoring response in estuaries

14) Limited identification of limiting factors or life cycle bottlenecks in existing studies

15) Disconnect between public perception of restoration benefits and what we’re actually monitoring (i.e. we’re monitoring little tribs and they want to know the benefits at the subbasin scale)

16) Uncertainty as to the benefits of upslope actions on downstream response

17) Uncertainty as to the larger term benefits of localized habitat actions on fish populations (i.e. Metrics of recovery)

18) Need better tie in with research for directing monitoring approaches

19) Lack of access or knowledge of gray literature (e.g. BPA reports) that may inform monitoring studies, more sharing of data required

20) Need to bring more players to the table to develop integrated designs (e.g., GRTS) as a big picture exercise – need to think as an entire landscape story

21) Need to have synthesis of natural conditions for different types of watersheds e.g., flow conditions, riparian structure changes, flood plain structure, etc.

22) Need better tie with socioeconomic issues to reflect society wants and changing public mind set

23) Difficult to get agreement that monitoring results will be acted on, no overseeing executive within PNAMP to drive decisions

24) Uncertainty as to the particular habitat/fish linkage benefits of specific classes of habitat actions

25) Priorities for recovery of different groups is not regularly communicated/published

26) Standards for habitat condition are regularly violated but not punished (unenforced law is no law

27) How to assess the benefits of the suite of restoration activities to your overall program
Q2. Promising Approaches to Resolve Challenges

Technical

S8) need to establish the analytical linkages and causal relationships between habitat/fish responses (on a by region basis)

· Need to more clearly define the habitat questions

S9) regular measurement of environmental covariates (e.g. ocean condition indices) and longer term monitoring assessments to capture cyclic variations, adequate experimental designs with controls (e.g. BACI)

S10) AREMP has developed a tool for identifying ranges for “good” habitat condition values by aquatic regions (ref: Gallo et al. Preliminary Assessment of the Condition of Watersheds – Northwest Forest Plan)

S2) Need to establish consistent sampling protocols (comparison tests), if possible to crosswalk you can use different protocols; if not, move to unified protocols

S13) Need to expand and validate the existing barrier info (GIS layers) and apply to specific fish species migratory abilities (jump height etc.) supported by field reconnaissance to evaluate barrier effectiveness. Need to prioritize real barriers to restore based on habitat above blockages and determine how real these barriers are at different flows. Need to expand barrier layers/databases beyond culverts solely but also identify temperature, habitat and flow barriers that represent seasonal or permanent barriers to movement.

Policy x Technical

S1) Develop a program of volunteers to collect field data and train/support them in this process

S18) Need better arrangements between monitoring agencies and academic research groups (academics are better at looking at long term interaction effects)

S20) development of web portals for access to state, federal report libraries (e.g. Waves by DFO)

S21) Need to encourage integrated monitoring across multiple agencies

S22) bring agencies together and discuss success stories of where people have shared data (focus groups) – e.g. AREMP lead protocol comparison – 11 agencies shared their data to make this work (established “truth” and then see how close each protocol came to this) – agencies need to be convinced that working together will provide them a longterm benefit to their own programs and promote cost efficiencies

S23) undertake more outreach as part of RME efforts, public education/interaction

S24) need to have someone accountable to make decisions happen in an adaptive management framework (required as a precursor to a monitoring program) – more interaction with policy people so they have better understanding of what research results really mean, stakeholder involvement at all levels (more public involvement with monitoring). Need to have the public recognize that agencies can’t do it all.

S25) encourage comparison projects like Washington’s IAC/SURF habitat class comparisons; approach being expanded into Oregon

S26) Need more communication of group plans

· Promote core set of common monitoring protocols that address instream habitat, riparian habitat, vegetation condition and upnetwork watershed characteristics
· Identify important “reporting elements” that would satisfy the needs of several federal, tribal, state and municipal agencies

· Continue work on “master sampling” plan for coordinating data collection
Q3. Recommended Next Steps

 1-3-year time frame:

· More clearly define what PNAMP/CSMEP tasks will undertake in the years ahead

· Forge greater cooperation among agencies for integrated monitoring/research network – define monitoring priorities

· develop a executive consul across the agencies (a cooperative among decision maker policy people) 

· get more full time staff time dedicated to PNAMP tasks within each agency

· pull together a specific PNAMP research and development plan to go forward with monitoring improvements (synthesis of agency plans, but identifying the source agency providing the recommendations

· identify clearly at what level we can reliably identify benefits of individual restoration actions, after accounting for confounding factors and multiple actions (and the analytical approaches that will allow this)

· identify what is happening by agency in terms of effectiveness monitoring so we can begin to coordinate this (PNAMP survey of monitoring efforts)

· expand on SURF, IMW results on best approaches and expand to other jurisdictions
· encourage greater coordination of fish monitoring efforts/databases with restoration activities and their associated databases

· convene regular multi-agency workshops (land use and fish agencies) like this to discuss effectiveness monitoring

· put a link to April 18/19 OWEB workshop in Corvallis on PNAMP website
· Need better arrangements between monitoring agencies and academic research groups (academics are better at looking at long term interaction effects)

Workgroup 2B: Harvest Actions

Facilitator:
Tom Rien, ESSA

Recorder:
Eric Tinus, ODFW
Participants:

	Person
	Agency
	Person
	Agency

	Kristen Ryding
	WDFW
	Dick Stone
	WDFW

	Bruce Schmidt
	PSMFC
	Mike Hurley
	M&M Environmental

	Gino Lucchetti
	King County DNRP
	Andrew Yost
	ODF

	Steve Waste
	NPCC
	Saang-Yoon Hyun
	CRITFC


Context for this workgroup

Participants discussed/identified the scope of topics. Geographically is Pacific Northwest with particular interest on Puget Sound, Columbia Basin, and Klamath Basin (covers states of Washington, Idaho, Oregon, and California). Species identified are salmonids and white sturgeon. Marine fish (ground fish) were not considered in this exercise. Participants recognize monitoring varies with type and scale of fishery (e.g., sport, commercial, poaching).

Major questions are what is mortality to groups of fish (e.g., population, stock, run, etc.) due to fisheries? Specific questions would be what was caught, how many fish caught, where was it caught, when? People noted that ultimately all sources of mortality by life stage need to be understood for conserving populations. People note a number of issues outside of harvest are intertwined into managing population health.

US v Oregon TAC does pre-season, in-season, and post season estimates for the Columbia Basin salmon and steelhead fisheries. Other fisheries management forums do similar activities for other fisheries outside Columbia Basin. 
How to understand impacts of fisheries to groups of fishes at scales that could be finer than what is assessed in the catch from a fishery (e.g., subbasin plans or provinces need to consider out-of area impacts to subbasin populations from mainstem fisheries). What is the mortality due to harvest overall in all fisheries and by individual fishery?

Harvest metrics are typically expressed as point estimates and do not characterize the accuracy or precision.

How well do TAC analyses inform Status and Trend evaluations? Scales of monitoring will be driven by NOAA-Fisheries Technical Recovery Team analyses. What will be the future requirements?

Knowing where to get harvest information can be difficult – different agencies’ (e.g. NPCC) staff could devote time to attend the different fisheries management.

Question 17 incidental/delayed mortality being addressed by CTC’s Selective Fisheries Committee.

What questions were not asked in the PNAMP and CSMEP surveys?

· What population or production parameters are impacted by harvest relative to monitoring?

· What actions could be taken to increase harvest opportunities? How could the effects of actions taken to address threats that cause limiting factors be discerned from one another (e.g., large scale experiments with treatment/control, BACI, etc. RME designs).

· Note that “TRT needs”

· How is productivity affected by harvest? Need more than fish in, fish out analyses – should address other VSP parameters, e.g., spatial structure and life history diversity.

· What are range and magnitude of effects of harvest on VSP parameters especially diversity, i.e., does harvest select phenotypically, genetically etc. compared to natural mortality?

· What does PNAMP to know about harvest for monitoring and what does harvest management need to know about other policy or other H’s.

· Are wild stocks adequately protected in fisheries management?

Q1. Ability to Meet Decision Makers’ Priority Needs (e.g., high, medium, low)

· Need more stock-specific information to monitor harvest. Need to monitor demographics of populations in addition to numbers.

· Link demographic characteristics of populations in catch in various fisheries to those at other times or locations, such as on the spawning grounds, or at passage facilities.

· Use stock assessment tools applied in fisheries harvest management (e.g., stock assessments, run reconstructions, forecasting, goal setting) at subbasin, province, pop, mpg, etc. relative to other recovery and restoration actions.

· Need better ability to obtain or consolidate harvest data from different fisheries.

· What are the analytical methods available for using harvest information to assess population and stock size and demographics? How could harvest monitoring be used/designed to estimate parameters for demographics?
· Research needed to quantify mortality of fish released in fisheries.
Workgroup 2C: Hatchery Actions

Facilitator:
Chris Beasely

Recorder:
Darcy Pickard

Participants:
Mindy Simmons (COE), Sam Sharr (IDFG), Claire McGrath(IDFG), Jay Hesse (Nez Perce), Keith Wolff (KWA/Colville Tribes), Scott Downey (CDFG), Peter Galbreth(CRITFC), Mike Bannock (PSMFC), Pete Hahn (WDFW), Tim Dalton(ODEQ)

Q1. Ability to Meet Decision Makers’ Priority Needs (e.g., high, medium, low)

	
	Medium to low in general, perhaps a bit better in Snake basin. ISS in Snake basin major contributor-potential.

· precision issues

· duration of studies

In general: medium to low ability to meet info needs

· current approaches long term

· faster approaches may lack contrast

	
	Medium to low due to lack of support to apply results generally. 

Current designs suffer from site specificity. Good designs available, but lack policy support

Time: need answers now, but need 10+ years to get reliable results

Money for operation M/E and O/M hard to separate

	
	Institutional inertia: struggling to justify expenditure needed to meet data standards (marking fish etc…)-Willamette.

	
	Jurisdiction management vs. funding.

How do we separate /integrate hatchery info needs with other info needs

Low->conflicting mandates ESA vs. unlisted ->disrupts continuity

Poor job matching resources with expectations – have not applied a holistic sampling scheme at a large scale.

	
	Public is not included in discussions and decisions. 

Confusion about difference between hatcheries vs. wild.

Need to reach consensus within scientific community, we fail in this respect.

Lack communication with public, need education.

Different expectations from public/management/scientific and poor communication among these groups.

	
	Need basin wide design to address questions at any scale. Need to prioritize questions.

Need integrated databases.

TRT has created rules/framework for status and trends (list/delist), does something like this exist for hatchery questions?

	
	Imperfect information on hatchery releases-poor quality hard to find.

Hatchery managers too independent.

	
	Sample size issues-mass marking has helped with data needs.

	
	Integration: We have medium to high knowledge (scientists perceive our ability to address question as low)

	
	Harvest augmentation medium (Scientists think we know the answer)

	
	Hatchery vs. Natural –hatchery must be defined in context. Information use does not follow classification.

	
	Information needs:

Hatchery vs. natural ->which hatchery

Research need: relative reproductive success

Base set of common information needs ->with site specific needs in addition


Q2. Promising Approaches to Resolve Challenges

Technical

	
	Genetic stock ID percentage analysis.

	
	PIT tag technology improving.

	
	Sonic/radio tags

	
	Regional data management. Streamnet, 4 state hatchery release database for anadromous/resident. Here is where the fish were released, here is where they were found… can help inform stray rates etc…

	
	Natural hydrography dataset, 1:24 stream layer – could be a data management tool when linked to release data/stray data.

	
	Hatchery fraction database (Streamnet)

	
	Mass marking/genetic stock ID

	
	AHA simulates and optimize management of hatcheries, escapement and harvest.

	
	Disease control? Have we made any improvements?

	
	OSU-Hatchery Research Centre (HRC)

-natural features, setting for controlled experiments

-fall creek hatcheries

	
	PIT tag arrays:

-long-term monitoring sites/

-long-term funding

	
	Standardized list of performance measures & definitions.

	
	SHIRAZ (Ray Hilborne) –improvements in modeling

	
	Genetic stock ID, standardized procedures (loci,SNP)

	
	Alternative for hatchery use… think outside the box. Rotate brood stocks. 


Policy x Technical

	
	Communication centers on risk in isolation if risk associates with no action. Perceived vs. ? risk. Analysis potentially over-complicating. Need to employ existing information. Hatchery risk considered in isolation of other impacts. Implementation may not follow recommendations.

	
	Hatchery/wild fraction

	
	Difficult to achieve information needs at large-scale.

	
	Overcoming the fiefdoms…

	
	Share data.

	
	State agencies need to take a leadership role in education. Perhaps some public workshops in affected communities.

	
	Selective fisheries: weak stock management, enables control of escapement proportions.

	
	Viability impossible using natural-origin production only. Must have supplementation.

	
	Communication: recovery planning process includes stakeholder groups.

	
	Opportunistic-FERC-provides a vehicle to obtain infrastructure.

	
	Hatchery policy people need education, involvement of everyone from policy to fish technicians. Involving technicians has been successful in really getting the people actually handling the fish to take ownership of the process (Corps comment).

	
	Pre-determine levels of acceptable risk.

	
	Formally documented policy/Management goals

	
	NEW ADMINISTRATION!

	
	Polarized scientists:

-miscommunication

-advocacy science

-need accountability among scientists 

-hatchery managers should be forced to be involved/accountable for M&E.

	
	Paralysis as a result of indecision


Q3. Recommended Next Steps

1-year time frame:

	 CSMEP
	Standardize performance measures

-really just a definition

-tie standards to multiple monitoring programs

	CSMEP
	Risk Analysis-need definitions of risk quantitative assessment of uncertainty associated with metrics.-CSMEP has a list but needs to be formalized.

	CSMEP
	2 pieces to risk analysis:

-Hatchery vs. wild

-ecological interaction

	CSMEP
	Database-quality control and feedback loop. Information communicated to all parties. Example of problems: Methow, compare fish passage center vs. another dataset Huge differences… Huge error. 

	CSMEP
	Integrated risk assessment:

-acceptable risk is a product of multiple expectations and is context specific

-need defined goals: escapement, harvest

	CSMEP
	What are the resulting decisions that must be made: operational, uncertainty

	CSMEP
	TRT-guidance can provide decision vehicle

	CSMEP
	Need a common body for hatchery effectiveness

	PNAMP/ CSMEP
	Improved communication between policy/technical/public, is this a role for CSMEP/PNAMP?

	CSMEP
	Decision tree that links information needs and what is gained/lost with lower level RME.


Workgroup 2D: Hydro Actions

Facilitator:
Dave Marmorek

Recorder:
Steve Haesaker

Participants:
Charlie Petrosky (IDFG), Paul Wilson (USFWS), Marvin Shutters (Corps), Mike Beaty (Bureau of Reclamation)

Management priorities

· see pg. 60 of workshop document- non-CSMEP members of group (i.e. Marvin, Mike) confirmed that CSMEP Hydro DQO questions were a good list, though they had more specific operational questions

· Decision-maker questions on need/effectiveness of flow management decisions (e.g., flow-survival relationship uncertainty, tradeoffs between anadromous fish/resident fish/flood control)

Actions

· Volume of spill and timing

· Timing of transportation

· Configuration changes (RSW, stilling basin alterations to dissipate energy below spillways)

Indicators

· Telemetry studies

· PIT tag studies- effectiveness of releasing upper Snake storage (460,000 acre-ft)

Gaps

· Disputes over flow-survival relationships, fish benefits, effects on resident fish (e.g., Hungry Horse) create a lack of clarity

Ability to meet decision makers’ priority needs?

· CSMEP survey indicated an ESU-scale need to monitor the overall effectiveness of hydro actions on survival.

· PNAMP survey indicated need to monitor system survival, less emphasis on D

How well do current RME approaches/activities match the highest priority identified needs of decision makers? What are the problems/gaps?

· Unwillingness to test the system in ways that could increase understanding while remaining protective of fish.

· BPA maintains ultimate economic “trump card” to prohibit studies which it deems too costly in terms of revenue generation, regardless of the opinions of other agencies.

· Burden of proof always on fish managers to prove the benefit of operational changes to fish survival, which are less certain than economic costs.

· Good ability to monitor SARs, but establishing goals is a major challenge

· Low ability to estimate D- confounding issues

· Need better real-time information that could affect operations (fish presence) and good in-season forecasting of migration rates

· Difficulty juggling competing demands.

· Lack of deliberate contrasts in actions (flow, spill, transport, hatchery releases) to strongly test alternative hypotheses.

Conceptual Continuum

	Direct mortality
	Latent or Delayed mortality
	Life-Cycle

	per project
	transported vs. in-river (D)
	SARs

	reaches
	latent mortality of in-river fish
	Spawner:Spawner

	systemwide
	
	Recruits:Spawner


199 RPAs in 2000 BiOp addressed various components of this continuum. The recovery goals are focused more on the right-elements of this table. M&E for hydro storage focus on left elements of this table.
What are you trying to measure for each of these elements? For example, the left elements would require fish travel time and in-river survival rate estimates. The middle column requires extensive PIT-tagging efforts to deal with low contrast and there is difficulty/controversy on attributing the proximate causes for D & latent mortality.

For sp/su Chinook, there is sufficient data for estimating D, but attributing the cause for D is still controversial. 
Wild Chinook are not as well understood as hatchery Chinook. Hatchery steelhead have some gaps in the data, and wild steelhead have even more data gaps. Fall Chinook have huge gaps based on the information collected to date. Sockeye are even worse yet, as are lamprey. Wild and hatchery fish sometimes must be combined to conduct analyses.

How feasible is it to answer these priority management needs/questions with specified levels of scientific certainty within time scales that are relevant to decision-makers?

Some questions will require longer time scales and cannot be completed in the short term regardless of the level of investment. Available methods can answer the questions with defined levels of certainty, but will take time and this needs to be relayed to decision-makers.

What major RME challenges need to be resolved to overcome identified problems/gaps, and make RME for this topic area as relevant, consistent and cost-effective as possible?
*See above

Performance standards:

· Page 64 of document

· For example, is T/C > 1, >1.2? Are the observations meeting recovery goals? These are not well defined, and the appropriate performance metric may depend on which question is being asked, and the effects of past operations on the metric (e.g., the C0 (in-river, non-detected) fish are affected by the in-river operations that they experienced).

· Lack of an explicit decision rule regarding SARs, T/C ratios, which species are most important

Promising approaches to resolve challenges/ recommended next steps
· Implement CSMEP Data Quality Objectives (DQO) process for policy-level question identification, followed by technical group discussions on sets of research & operations alternatives that could answer the policy questions. Use a top-down approach; get more buy-in to whole process, rather than the current bottom up approach, although it should be somewhat iterative, with interactions within and among technical and policy staffs.

· Interaction of BiOp planners/policy people on goals with technical groups, with the goal of providing clear objectives to the technical group.

· For example, the fall Chinook transportation evaluation, where COE, USFWS, NOAA, BPA, U.S. v. Oregon into a policy/planning group. However, the policy group may have needed additional briefing. Need a contentious issue/squabble, and remand policy workgroup buy-in.

· For recovery RME plans, need SARs, egg-to-smolt, spawner-spawner, recruits-spawner data. PIT-tag studies could achieve many of these, as well as in-river action effectiveness needs. In terms of a timeframe, this is an ongoing need. Guidance on where and how much effort to expend could be defined within a year. Recommend development of a Conceptual Plan within one year and with full implementation within three years.

	Snake River MPGs
	Mid-Columbia MPGs
	Upper-Columbia MPGs

	5 sp/su CHN
	4-5
	1

	4 STH
	
	1

	1 Fall CHN
	
	

	1 SOX
	
	

	
	
	


· Areas/MPGs not identified outside of listed species/areas

· Need to look at ‘reference’ non-listed MPGs/populations

· Assess costs/benefits of different designs.

· Scalability of study designs

· Link CSMEP analyses of information precision to BiOp’s age-structured models-> what’s the relative value of increased RME information (4H’s) versus recovery?

· Present proposed RME plans for Snake Basin (4H’s) to wide group of program managers (~Sept 2006) include COE, BOR, NOAA, BPA, NPCC, states & tribes.

III) Synthesis and Integration
Workgroup 3A: Integration
Facilitator:
Keith Wolf
Recorder:
Erin Gilbert

Participants:
Jennifer O’Neal, Tetra Tech; Erik Neatherlin, WDFW; Glenn Merritt, WA Dept of Ecology, Marvin Shutters, Corps of Engineers; Robert Al-Chokohaky, Eco-Logical Research; Heather Ray, Shoshone-Bannock Tribes; Bruce Crawford, WA Salmon Recovery Funding Bd; Courtney Shaff, OWEB; Sam Sharr, IDFG; Kris Ryding, WDFW; Tim Dalton, ODFW; Stewart Toshach, NED; Charlie Paulsen, PER Ltd; Nick Bouwes, Eco-Logical Research
Q1. Status of RME Integrated Programs 

Problems/Issues

· Status & Trend – Rollup is difficult

· Time series problem

· Compare old & new

· Action Effect – Habitat actions make real differences

· Start with IMW and expand

· Controls/

· Continue discussions Policy & M&E

· Define goals

· Feedback processes

· Iterative process

· Adaptive management
· more focused discussions like this workshop

1- Integration of sampling design & monitoring techniques across areas of interest, changes over relevant time s. Evaluation & Analysis. Design – If then… decisions. Better “truth” – resources are a confounding factor.

Interaction between PM & RME (define goals)..more and better interactions with better objectives.

Problem extrapolating results beyond specific experiment. Effectiveness of action in given WS – what does it mean for larger spatial scale. (across ecotypes?)

Having right question at right spatial scale. Guidance for what question at what scale. A body tasked with doing this, with funding. Taxing those doing restoration to fund monitoring. Need for coordinating community. Authorization needs to come from the top. Body with money would have oversight. Geographic distribution of effort.

Tie effectiveness monitoring to restoration actions. Some way to ensure projects are monitored. And there is funding for that.

Recommend protocols for status & Trend, & action effectiveness program – common language between two programs (cost-effective). Provide Common Manuals & training to reduce error drift. 

Develop proposals that compete with other proposals that are in front of decision makers (those that allocate money). What’s the product? What does the money get you. Put it into language that policy makers understand. Be specific what the political product of RME is. Highlight economic benefits of restoration. Policy wonks need to know both the costs & the benefits. For policy makers to compare proposals, they must know how to weigh different proposals.

What’s important? When is an effect and effect? Set goals. What is important trend?

Also- time scale is important. When does it end? How long to monitor?

Integrate at all levels. Include WS council folks through protocols and common training. They can send a message through voting

Measures of habitat need to be correlated at the same scales as measures of fish abundance. Policy folks will see that they will get some answers. We tell them what questions we will answer which may not be what they want. Manage expectations. We know question we can answer and how much it will cost. But we don’t tell them what we can’t answer (or say with confidence).

Clarify question. What we are and aren’t going to answer. DQO process – well-defined question, analytical process, answer. Ex: list/delist question. ID analytical process up front. We have to agree at beginning of design process to how we are going to proceed. Disciplined, methodical.

Performance measures. Transferable across all monitoring. BE able to roll up. Develop a process rather than an integrated monitoring program, something with flexibility. Not one size fits all.

Workgroup 3C: Integration
Facilitator:
Phil Larsen

Recorder:
Marc Porter

Q2. Integration and Tradeoffs, Given Limited Funding (Priorities)

· Identify information inputs that are common across the 4 H’s and S &T

· Define needed data inputs explicitly

· Determine who has prioritization authority

· Monitor at watershed scale for holistic vision, not monitoring just to evaluate specific problem

· Develop common set of monitoring protocols to be able to answer status questions at different scales

· Integrated habitat and fish population S&T monitoring at population scale should be highest priority (cornerstone – fish, habitat, WQ)

· Effort should be primarily focused on S&T at larger spatial scales since those are the scales at which species recovery is being evaluated

· Stratify the landscape and monitor a number of representative (randomly selected) examples, then extrapolate

· Can’t prioritize at technical level – need dialogue with policy types; need consistent monitoring beyond “adipose” endpoint, focus on multiple species, can’t prioritize at technical level

· Start with baseline fish data monitoring, then evaluate relative risk/opportunity to incorporate additional monitoring efforts

· Use life cycle models to initially evaluate each H’s impacts that will have most effects on fish survival; concentrate your monitoring on what the model has identified as highest risk elements or highest uncertainty (where, when, what) relative to costs

· Identify limiting factors at population/watershed scale and focus on these for monitoring

· Be forward looking with this element – identify what will be next limiting factor if first is resolved

· Define geographic scale of interest, then ID limiting factors (e.g. which of 4 H’s), then adopt appropriate measurement protocols

· Undertake continuing and regular stakeholder meetings, workshops, retreats

· Educate policy groups on options and trade-offs of monitoring choices

· Prioritization must be at the level of the questions, so balancing S/T & 4 H requires higher level prioritization at policy level (the questions should lead the M&E, not vice versa) – it is not possible for a technical analyst to make the call that being able to make a delisting decision (i.e., S&T) is twice as important as telling congress how many salmon have been produced for every dollar spent on habitat restoration (i.e., effectiveness monitoring)

· If you have the questions identified, and the shared data needs across the 4H’s and S&T, determine the costs of getting this info at necessary accuracy/precision for each shared PM, work out the cost/information benefit based on uncertainty (i.e. what questions can’t be answered at this level of monitoring) – determine spatial scale at which this process would be transferable 

Workgroup 3E: Integration
Facilitator:
Russell Scranton (NOAA)

Recorder:
Claire McGrath (IDFG)

Participants:
Chris Beasley (Quantitative Consultants, Inc); Gino Lucchetti (King County); Nancy Molina (IMST), Ken MacDonald (USFS), Steve Waste (NPCC)

Q1. Status of RME Integrated Programs 

Integration for status monitoring projects is poor. There are attempts (e.g., Wenatchee, John Day pilots) but these need additional coordination. For example, the Wenatchee pilot is not fully coordinated with regional and local entities to implement effectiveness projects. There are entities within the sub-basin that don’t know that the project is going on. Need broader outreach to get additional coordination. 
Q2. Integration and Tradeoffs, Given Limited Funding

The group discussed the definition and components of an integrated monitoring program:

1. Identify/create commonality of principles and goals.

a. The above can be done while recognizing that individual goals and needs remain.

2. Ask: where there are commonalities, how do you allocate effort? How do you share data and information in the end?

a. Move away from single use data collection efforts; build a core set of variables that can serve multiple uses. 
3. Identify create common tools, e.g.:

a. Probabilistic sampling schemes (e.g., EMAP) or a blend of probabilistic and other sampling strategies. Probabilistic sampling starts with some sort of stratification. A challenge is that we don’t always have a good way to stratify.

b. Standardized performance measures. We need to define what the important common performance measures are (at a number of spatial scales). If these are good indicators, they will allow for evolution of different questions in the future. 
c. Standardized sampling protocols and definitions – we must operate with a common currency. Don’t force diverse entities to do the same thing, but at the least must create “cross walks” using common definitions.

4. Vertical integration across scales is a critical. 
5. Connect with ongoing national programs.

Issues: 

1. Questions will change in the future. What will help deal with this: a) good indicators, b) probabilistic sampling designs?
Q3. Coordination 

Essential. Make it mandatory by tying funding to it? 

Q4. Recommended Next Steps in Status & Trend RME, Action Effectiveness RME and Overall Integration

We should take one question, and walk through the exercise of integration, go through a design as an example, see what it looks like. 
Data management systems. 

Awareness of programmatic needs – diversity and commonality. 
Integration of long-term monitoring for status and trends should be first effort.
Workgroup 3F: Integration 

Facilitator:
Dave Marmorek, ESSA

Recorder:
Eric Tinus, ODFW

Participants:

	Person
	Agency
	Person
	Agency

	Scott Jeppeson
	ODFW
	Andrew Yost
	ODF

	Frank Young
	CBFWA
	Saang-Yoon Hyun
	CRITFC

	Pat Connolly
	USGS
	Chris Caudill
	University of Idaho

	Rob Plotnikoff
	WA Dept. of Ecology
	
	


This was a short session (half an hour).
Ideas on How to Synthesize Across the Different RME Components (Status & Trend, 4 H’s)
Wildlife monitoring was mentioned as a concern in addition to fish, which expands the synthesis challenge. Hydro and habitat issues have greater relevance to wildlife than do hatchery and harvest domains. Some wildlife monitoring initiatives include Washington and Oregon’s “Wildlife Conservation Strategies”: USFS is starting a “Biodiversity Monitoring” initiative (states are to take the lead). Landscape scale tools should be used.

Limiting factors that affect fish populations are going to vary across MPGs and ESUs. Best strategy is therefore to: 

1.
Maintain good Status & Trend monitoring program to determine weakest life history stages (e.g. spawning/rearing, mainstem, estuary/ocean) and probable limiting factors (H’s); 

2.
Focus actions and RME on most limiting factors in each MPG;

3.
Assess if target abundance, productivity and other VSP criteria are being met;

4.
If not, return to step 2
At present, targets generally aren’t used in any sort of adaptive management cycle.
What ocean actions can be taken to protect fish if ocean turns out to be limiting life stage? Could constrain ocean harvest if conditions are poor. Marine protection areas have been created, especially to protect ground fish.

What kind of sampling options/designs exist to improve status and trend monitoring from what’s done now?

1.
Keep index sites for long term trend and add EMAP probabilistic sample for status

2.
Have EMAP approach only as part of state program with redd counts, habitat and juvenile assessments; or

3.
Use EMAP probabilistic sample but strongly weight historical index sites so that they’re likely to be included.

There’s a concern that larger hatchery M&E programs (e.g. ISS, NE OR) which are critical to answering major effectiveness questions at regional scales won’t get funded due to large allocations of dollars to status and trend monitoring. Decision makers won’t therefore be able to make hatchery management decisions (e.g. maintain, expand, and reduce) 

Integration plenary discussion summary:
· Good status & trend program over whole region will allow us to evaluate H’s

· Need to integrate with WL monitoring

· Use limiting factors to focus resources

· Increase coordination/communication with decision makers…practitioners need to know exactly what we need to be learning to answer questions

· Lack of common themes…varying sampling designs, indicators, assessments/analyses 

· Communication: weak links to academics & publics

· Policy folks Need to define resource risk & political risks

· Policy folks need high level indicators; hard to define

· Bottom up v. top down; need to balance

· Allocate dollars: using limiting factors (like Dave M’s diagram)

· Need to id common info needs—help to prioritize 

· Placing priorities extends to those questions that ME elements were to answer…but this is not a role for technical persons; questions should lead monitoring design…

· Data mgmt systems needed

· Awareness of programmatic needs

· Question priorities should not be set by practitioners; 

· BUT policy makers need to understand from technical info

· Info comes form technical, we do filter somewhat

· Problem is that there are boundaries within & between orgs…we need organizational/admin structure to allow it to happen

· Remember PNAMP MQ survey is to facilitate coordination where commonalities occur, not a popularity contest
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Management Decisions: e.g. Are stocks recovering enough to de-list? How should we manage harvest, hydrosystem and hatcheries? What habitat restoration actions should we implement, where and when? How sure do we need to be when making each of these decisions? How much can we spend on RME?

Sampling Designs: Where and when should we sample to get data at the spatial and temporal scales required for management decisions? 

Monitoring Protocols: How should we sample at those places and times to make the most cost effective use of available resources, and meet target levels of precision and confidence across regional scales?

Evaluation Designs: What type of data and data analyses do we need to clarify management decisions? At what scales? What level of confidence and precision do we need for each type of decision?



Decision Makers & Program Managers



Quantitative Scientists



Biometricians



Field Biologists














