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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

