
Intensively Monitored Watersheds Workshop 
November 1-2, 2016, Portland, OR 
Workshop Summary 

 

This document summarizes workshop highlights and identified actions. There is also a companion document that 
contains more detailed notes for discussions and work sessions that took place over the two days of the workshop. 

Background 

Intensively Monitored Watersheds (IMWs) are long-term, large-scale research projects designed to gauge the benefits of 
stream restoration for salmon and other native fish. At least 17 IMWs in the Northwest are beginning to provide 
detailed scientific insight into how the millions of dollars invested in river and stream restoration can most effectively 
boost fish populations. In 2005, PNAMP outlined a suite of action effectiveness approaches and a context for how IMWs 
could coordinate efforts as a network (PNAMP 2005 white paper). To facilitate coordination and communication among 
IMWs and between IMWs and regulatory agencies, PNAMP has hosted three workshops, in 2008, 2013, and this third 
2016 workshop. The 2013 workshop resulted in two publications that clarified definitions of and the role of IMWs as 
long term monitoring entities, while illustrating challenges and summarizing results from 17 IMWs (Bennett et al. 2016, 
Bouwes et al. 2016). In 2016, PNAMP hosted this workshop with the goal of improving the flow of information about 
tools, results, and guidance produced by those working in IMWs to those who can apply this information to improve 
decision-making, policy-guidance, and on-the-ground restoration/mitigation/enhancement actions. Feedback received 
during workshop discussions and work sessions will be used to develop a realistic plan to improve bilateral 
communications among IMWs stakeholders that will ensure IMWs outcomes (tools, results, and guidance) are valuable 
to policy/decision-makers and managers implementing actions on the ground. 

Workshop Objectives 

• Foster communication and the sharing of information between IMW stakeholders 
» Discuss how IMW results are being used by regulatory and non-regulatory entities 
» Share results and lessons learned - what works and what doesn’t work 

• Develop an action plan to better connect stream restoration, monitoring, and policy 

Workshop Results – Identified Actions 

Actions to improve communication: 
• Develop a product that standardizes reporting among IMWs; have policy and technical staff work together to 

develop 
» One page template with pre-built sections and data visualization that easily communicates information 
» Have policy entities clarify and communicate to monitoring practitioners what interim results and progress 

reports would be acceptable 
» Communicate whether reporting minimal or negative results, or a series of restoration actions taken 

comprise acceptable reporting 
• Improve the table in the Bennett et al. paper 

» Categorize IMWs based on purpose, basic attributes, and design 
» Remove reporting language “don’t know” or “undetermined”; replace with categories that report progress 

of actions accomplished (e.g. increased woody debris by X % in X km) 
» Have a cartoon or other visual to define and describe IMWs  

• Institute more frequent meetings, standing teleconferences, and formal committee(s) of IMW representatives to 
define and develop the IMW network 
» Identify individual representatives for IMW regional network committee/forum from each IMW and from 

policy and restoration entities, and other stakeholders. 
» Identify spatial scale of IMW network. For instance, should an IMW network be confined to an ecoregion?   
» Network could explore sharing of data for metadata work, modeling beyond a given population or IMW, and 

scaling up data 

http://www.pnamp.org/document/5629
http://pnamp.org/document/1432
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» IMW network could explore different funding models, e.g. long term ecological research (LTER) networks  
» IMW network could work to standardize reporting of interim results 

• Special session(s) proposed for IMW representatives and policy representatives at the Salmon Recovery 
Conference, Wenatchee WA, April 2017 

• IMW website (possibly a subsection of pnamp.org) 
» Need the ability to report answers  
» Post questions and get answers (blog), share lessons learned  
» Tables to fill out to think at a broader scale  

Actions to improve integration: 
• Identify a case study that clarifies how Adaptive Management can be informed by monitoring programs. Use one 

that included restoration, or a use of pre-set thresholds of abundance, or habitat criteria. 
• Present how life cycle modeling using monitoring data can inform whether fish populations respond to 

restoration, and in which directions. Example: Rich Zabel’s life cycle modelling group. 
• Poll policy makers to determine how much change they wish to see and in what timeframe  
• Manage expectations for realistic timeframes 

Workshop Overview 
• All workshop documents are posted on PNAMP.org, overview presentation slides are here. 
• Over 75 participants representing 36 organizations attended the two day workshop. 
• A Panel Discussion focused on “Current Uses and Future Needs for IMW Results”  

» Panelists: Jennifer Anders, NPCC; Mike Edmondson, ID OSC; Patty Dornbusch, NOAA; Phil Rockefeller, SRFB; 
Zach Penney, CRITFC; Ben Zelinsky, BPA; and Renee Davis, OWEB. Moderated by: Ken Fetcho, OWEB 

» Each of the panel members addressed three questions: 
1. How are IMW results being used? 
2. What’s working well?  
3. What can be improved? 

» The panel discussion indicated that overall needs include: 
o Better communication of results, interim reporting, and better formats for reporting 
o Improved communication and understanding of how to summarize and share the data with non-

technical audiences 
o How to communicate the long timeframe to funders and each other 
o Getting, using, and presenting intermediate results given the timeframe of IMWs and biological 

processes are long 
o Understanding IMWs as a tool, what the results mean, and how they can be used 
o Understanding if IMWs are being used effectively or if we need to alter our approach 

• Four technical presentations focused on results and lessons learned: 
» Does restoration work? What we've learned from IMWs so far - Stephen Bennett, US 

o IMWs are watershed scale experiments designed to answer the question “Does restoration work?” 
o Expectations should be realistic: unlikely that restoration will work every time in all places, therefore, 

need to design IMWs to provide insight into system function within an Adaptive Management 
Framework (i.e., maximize learning) 

o Increased knowledge will allow extrapolation of IMW results to other watersheds that do not have 
intensive monitoring 

o Many IMWs are finding significant positive changes in habitat and fish due to restoration and further 
results from many IMWs are expected within 3-5 years 

» Monitoring, modeling, and recovery management: learning from IMWs how to make salmon make 
more salmon - Sean Gallagher, CDFW 
o There have been huge impacts to Northern CA’s coastal watersheds over the past 150 years, primarily 

due to harvest of ancient redwoods 

http://pnamp.org/event/5530
http://pnamp.org/sites/default/files/imw_workshop_final_presentation_2016-11-01.pdf
http://pnamp.org/sites/default/files/bennettimwresults_challengesopportunites_11012016_0.pdf
http://pnamp.org/sites/default/files/gallagherimw_workshhop_sgallagher.pdf
http://pnamp.org/sites/default/files/gallagherimw_workshhop_sgallagher.pdf
http://pnamp.org/sites/default/files/gallagherimw_workshhop_sgallagher.pdf
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o Northern CA’s coastal salmon and steelhead were listed in the 1990’s and the primary listing factor 
was uncertainty - nobody knew how many fish returned to spawn or how the populations were fairing 

o Beginning in 1999 we used science to develop best methods for providing VSP parameters: 
Abundance, productivity, spatial structure and diversity. The result is the California coastal salmon 
population monitoring plan, which is now implemented across the state and includes life cycle 
monitoring. We now know with statistical certainty how many Coho Salmon and steelhead return to 
spawn in the area. 

o The life cycle monitoring work led to the development of the Pudding Creek IMW where we are 
evaluating if large wood addition will create more smolt. Learning from this experiment is being 
translated to rivers and streams throughout the coastal region. 

» Communicating and collaborating to make the most of your IMW - Greer Maier, UCSRB 
o There are enormous amounts of effort and funding put into monitoring and research in IMWs and yet 

there is an inherent challenge coordinating and collaborating to leverage these data in the watersheds 
in which they are collected at the times when they are most needed (when identifying, developing, 
designing and then trying to fund restoration). This challenge can sometime result in the failure of an 
IMW for a number of reasons (e.g. lack of a biologically-based restoration strategy, lack of funding for 
restoration, lack of support). 

o IMWs would benefit from building a strong foundation of partnership with restoration and monitoring 
funders, regional organization, restoration sponsors, and willing landowners. To create such a 
foundation, IMW researchers need to focus as much on the beginning steps of developing a 
restoration strategy and designing projects as they do on the end results of restoration outcomes. 

o Understanding the audiences involved in restoration in a watershed and their information needs 
would be beneficial to IMW practitioners. 

o Being involved in all steps in the restoration process allows IMWs to set up testable hypotheses about 
the projects we are implementing, their expected biological goals and objectives, and the actual 
outcomes in the population. 

o IMWs moving forward would benefit from adopting the following attributes: partner-driven, 
integrated into local process, relevant to decision-making, and adaptable to changing circumstances. 

» The IMW Network: Gaps, Questions, and the Future - Chris Jordan, NOAA 
o Ecosystems can be manipulated and the opportunity for learning increases with the scale of the 

manipulation 
o Characteristics of successful large-scale ecological experiments include: the use of conceptual, 

graphical and mathematical models; the use of all available information; a simple design aimed at 
important contrasts; and a commitment to monitoring. 

o Barriers to progress in large-scale ecological experiments include: Nature: Intrinsic difficulties of large 
ecosystem manipulations (variability, multiple causality, slow dynamics); Science: Reward system 
focused on narrowly disciplined individual achievements and fast publication, which selects for ever 
more precise answers to the wrong questions; Management: Preference for command and control, 
lack of institutional mechanisms that promote learning from experience; and Institutional: difficulty of 
sustaining creativity in large teams over long periods of time 

o Why do IMWs?  To learn from them and disseminate that information. John Day IMW is a great 
example that you can extrapolate from a reach to watershed scales, and ask questions of the data and 
get answers useful for management. 

• Day 1 Brainstorming Session: Participants divided into six groups and identified themes and general topics that 
could improve the science-to-policy connections with respect to IMWs. Workshop participants voted on the 
identified topics. The four topics with the most votes became the focus of Day 2’s work sessions. 

• Day 2 provided an opportunity for five topics (four that were determined from voting on Day One, and one pre-
determined topic) to be discussed in rotating breakout groups. Participants focused on identifying strategies and 
solutions for improving connections between science and policy for each topic. 
» Topic 1 - Communicate to Policymakers about IMWs 
» Topic 2 - Facilitate Learning and Collaboration 

http://pnamp.org/sites/default/files/20161101_-_maier_communicatingimw.pdf
http://pnamp.org/sites/default/files/imw_questions_gaps_future_jordan.pdf
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» Topic 3 - Design Considerations for Managing Expectations across IMWs 
» Topic 4 - Adaptive Management 
» Pre-determined Topic 5 – PSMFC/NOAA Summary Report  

Day 2 Work Session Highlights 

Discussions produced recurring themes across the work session topics that largely addressed issues of how to manage 
expectations. Themes mentioned most often were:  

Science to Policy 
• Define and understand timelines to manage results, reporting, and funding among all entities 
• Implement standardized formats among all IMWs to communicate results to policy entities from IMWs, including 

visualization of interim results  
• More frequent meetings and use of online venues that foster communication among IMWs and between IMWs 

and regulatory agencies 
• Hiring or convening people with different skills, such as  

» An acting policy liaison  
» A person to use structured decision making (SDM) across IMWs to better know when and how to implement 

recommendations from reported results 
» Committee(s) of representatives from IMWs to facilitate collaboration and integration 

IMWs as a network 
• Need better definition of the network of IMWs as an entity, to better coordinate data and results sharing, and 

promote effective communication; 
• Synthesis and consolidation of results across IMWs at multiple scales, such as an approach that uses integrative 

modelling of metadata, incorporates life cycle models and population responses to habitat. 

Topic 1 - Communicate to Policymakers about IMWs (facilitated by Nancy Leonard) 
• We need better communication to resolve the mismatch between biological timelines and timelines required for 

people in regulatory agencies to report and use information.  
» IMW policy session proposed at upcoming conferences, or integrated as continuing sessions at state and 

regional conferences such as AFS. 
» Policy practitioners develop a template for IMW practitioners to communicate quickly and visually: 

o Definition, scope, and purposes of IMWs 
o Incremental results and progress reporting, not necessarily statistically significant results 
o Integration and extrapolation of IMWs results to multiple watersheds or multiple scales 

• We need to develop a different funding model 
» Define the IMW network to support IMWs in the network, when one gets less funding, others can step in. 
» Given that IMWs work with a biological long-term timeframe, develop the funding model and sources used 

by other long term monitoring programs, such as NEON or LTERs. 
Topic 2 – Facilitate Learning and Collaboration (facilitated by Greer Maier) 
• Do we need to share info? Yes 

» Share lessons learned and tools that work  
» IMWs need to communicate as a network with each other AND with policy makers 

• Inhibitors of sharing 
» Very different formats 
» Confounding and periodic factors such as large perturbations, hatchery influence 

• How to share? Develop products and forum for sharing information 
» Learn how other networks like LCCs share information and use those lessons learned  
» Convene an executive committee of IMWs to:  

o Prioritize and identify topics to address 
o Address specific issues 
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» IMW managers have standing phone call to share results 
» Plan and contract with people who can commitment necessary time to the project   
» Use a blog or living website 

o Use the PNAMP website as a forum. Each IMW has an individual page; who they are, what data they 
are collecting 

o Record presentations from all IMWs and upload their documents 
• Timing? IMW summary reports are due in 2017, so start after the IMW reports are submitted (in 2018) 

Topic 3 - Design Considerations for Managing Expectations (facilitated by Chris Jordan & Sean Gallagher) 
• IMW Definition: A watershed treatment with a before/after (BA) design, but they incorporate other elements 
• To define IMW Network need to identify elements that link IMWs into a network, e.g. species, or study designs 

» We need to be explicit about the timeline of the experiment. Link designs and implementation to a timeline 
with outputs and uses.  

» Currently there are many restoration types being implemented  
• Three issues or problems  

1. Expectations are a large issue 
2. How to manage risk for an IMW 
3. Not having control over controls. We lose contrast over a control vs. treatment when a control changes or 

decays.  
o We can mitigate w/staircase designs, but we need to plan ahead of time 
o BA is weakest design, unless you use the network of IMWs as replicate treatments, and they have a 

common response variable 
o Network of IMWs could support inference if we use their results collectively  

• Questions about best practices:  
» How can we use and implement best practices? 
» Are there best practices to keep the scientific rigor for watershed scale experiments that are not originally 

designed as an IMW?  
» How can we keep watershed experiments going that are not originally designed as IMWs? 

• We started with design based inference. What if we can’t show cause-effect?  
» We can turn to model based inference. Turn to reach scales, incorporate LCMs, and use a process model to 

make inferences to other areas, and use simulations of influences on life cycles, broaden areas.  
» Need to think about what people are going to do with the IMW data. Create tools that managers can use to 

turn the IMW information into future decisions. 
• We can create infrastructure, but if we are not willing to invest in the infrastructure it will not be useful.  

Topic 4 - Adaptive Management (facilitated by Chris Jordan & Steve Bennett) 
• Difficult in Adaptive Management (AM) to identify objective of the work  
• Need to clarify what is AM, and know AM of what. We need to stop thinking about just implementation and how 

others are using the information.  
» Funders are thinking of adaptively managing all information that IMWs produce 
» Clarify the difference between IMW adaptive management level (of one IMW) and clarify funders’ adaptive 

management of many IMWs 
• Structured Decision Making is used to develop scenarios for major issues 

» How can we support using those tools in IMWs – no one is using it now and it would help with decision-
making and choosing priorities 

» Identify an adaptive management/structured decision making professional to do the work of defining 
objectives, structured plan etc.  

• There is a need to have infrastructure management to share data across and between IMWs 
» Data management is a support structure concept and is needed for infrastructure 
» Training for data management necessary, also agreements of standards (CA example) 
» Should we invest in infrastructure management?  
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IMW Workshop Attendees, November 1-2, 2016 
 

First Name Last Name Affiliation Email 
Jennifer Anders NPCC Janders@nwcouncil.org 
Joe Anderson WDFW joseph.anderson@dfw.wa.gov 
Dane Anderson Freshwater Map dane@freshwatermap.com 
John Arterburn Colville Tribes john.arterburn@colvilletribes.com 
Eli Asher Cowlitz easher@cowlitz.org 
Leslie Bach NPCC lbach@NWCouncil.org 
Jen Bayer USGS/PNAMP jbayer@usgs.gov 
Stephen Bennett EcoLogical Research bennett.ecological@gmail.com 
Pete Bisson SRFB bissonp1@gmail.com 
Brett Bowersox IDFG brett.bowersox@idfg.idaho.gov 
Art Butts IDFG art.butts@idfg.idaho.gov 
Ken Cash Normandeau kcash@normandeau.com 
Charles Chesney WA DNR alnusrubra@aol.com 
Sam Cimino USGS/PNAMP scimino@usgs.gov 
Tom Cooney NOAA tom.cooney@noaa.gov 
Tim Copeland IDFG tim.copeland@idfg.idaho.gov 
Jeremy Cram WDFW Jeremy.Cram@dfw.wa.gov 
John Crandall Methow Restoration Council john@methowsalmon.org 
Emily Davis CTWS emily.davis@ctwsbnr.org 
Renee Davis OWEB renee.davis@state.or.us 
Meg Dethloff USGS/PNAMP mdethloff@usgs.gov 
Jeff Dillon IDFG jeff.dillon@idfg.idaho.gov 
Jeff Diluccia IDFG jeff.diluccia@idfg.idaho.gov 
Patty Dornbusch NOAA patty.dornbusch@noaa.gov 
Keith Dublanica WA GSRO keith.dublanica@rco.wa.gov 
Mike Edmondson ID OSC mike.edmondson@osc.idaho.gov 
Bill Ehinger WA Ecology wehi461@ecy.wa.gov 
Ken Fetcho OWEB ken.fetcho@state.or.us 
John Foltz SRB john@snakeriverboard.org 
Mark Fritsch NPCC mfritsch@nwcouncil.org 
Sean Gallagher CDFW SGallagh@dfg.ca.gov 
Kim Gould  kg@kimgould.com 
Kirk Handley OWEB kirk.a.handley@state.or.us 
Robin Henderson WSU robin.henderson@email.wsu.edu 
Susannah Iltis UW siltis@uw.edu 
Tom Iverson YN Fisheries t.k.iverson@comcast.net 
Trevor Johnson WDFW trevor.johnson@dfw.wa.gov 
Chris Jordan NOAA chris.jordan@noaa.gov 
Dave Kaplowe BPA djkaplowe@bpa.gov 
Brian Knoth IDFG brian.knoth@idfg.idaho.gov 
Jody Lando Stillwater Sciences jblando@stillwatersci.com 
Erik Leitzinger BPA ejleitzinger@bpa.gov 
Nancy Leonard NPCC nleonard@nwcouncil.org 
Greer Maier UCSRB greer.maier@ucsrb.org 
Kyle Martens WA DNR Kyle.Martens@dnr.wa.gov 
Pat McDowell UO pmcd@uoregon.edu 
Erik Merrill NPCC emerrill@nwcouncil.org 
Jennifer Molesworth USBR jmolesworth@usbr.gov 
Mitchell Mumma USBR mmumma@usbr.gov 
Pamela Nelle TerrAquaInc pamela@terraqua.biz 
Patty O'Toole NPCC potoole@nwcouncil.org 
Sheryn Olson USGS/PNAMP sherynolson@usgs.gov 
Zach Penney CRITFC zpenney@critfc.org 
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Stephen Phillips PSMFC stephen@psmfc.org 
Amy Puls USGS/PNAMP apuls@usgs.gov 
Mark Raggon AREMP mraggon@fs.fed.us 
Dan Rawding WDFW Dan.Rawding@dfw.wa.gov 
Phil Rockefeller SRFB rockberry@seanet.com 
Mark Rogers OSU rogemark@oregonstate.edu 
Brandon Rogers YNF rogb@yakamafish-nsn.gov 
Phil Roni Cramer Fish Sciences phil.roni@fishsciences.net 
Jim Ruzycki ODFW james.r.ruzycki@state.or.us 
Becca Scully USGS/PNAMP rscully@usgs.gov 
Greg Sieglitz NOAA greg.sieglitz@noaa.gov 
Erik Suring ODFW Erik.Suring@oregonstate.edu 
Ian Tattam ODFW Ian.A.Tattam@state.or.us 
Emmitt Taylor NPT emmitt@nezperce.org 
Patrick Uthe IDFG patrick.uthe@idfg.idaho.gov 
Keith van den Broek Terraqua keithv@terraqua.biz 
Steve Waste USGS swaste@usgs.gov 
Karl Weist NPCC kweist@nwcouncil.org 
Sean Welch BPA spwelch@bpa.gov 
Ben Zelinsky BPA bdzelinsky@bpa.gov 
Mara Zimmerman WDFW mara.zimmerman@dfw.wa.gov 
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