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EXECUTIVE SUMMARY 

Puget Sound Chinook Monitoring and Adaptive Management: 2005 Recovery Plan Translation 

 
In 1999, Puget Sound Chinook salmon were listed as threatened under the federal Endangered Species Act. Instead of NOAA-NMFS (the federal agency accountable for 
the listing) writing the recovery plan, NOAA supported having the plan written by locally led collaborative watershed groups that brought together local jurisdictions, tribes, 
non-profits, state and federal entities and other stakeholders to write unique chapters for their watersheds. The regional chapter (Volume I) along with the watershed 
chapters (Volume II), were submitted to NOAA for review and adoption as the Federal Recovery Plan. NOAA completed review in 2007 and adopted Volume I and II as the 
Puget Sound Chinook Recovery Plan. As Washington State’s designated regional salmon recovery organization for Puget Sound, the Puget Sound Partnership uses the 
Puget Sound Chinook Recovery Plan as a guide for working with local stakeholders and communities, Native American tribes, businesses, and state and federal agencies 
to identify, sequence, prioritize and implement projects and programs to recover salmon.  
 
Monitoring and adaptive management have occurred at the watershed and regional scales as implementation of the Recovery Plan has proceeded. However, the lack of a 
formal framework has meant that there is no standardized vocabulary or shared common approach to articulate the key assumptions of the chapters in Volume II, to test 
assumptions across chapters, or to connect the local, watershed-scale information in Volume II with the regional-scale information in Volume I. This gap limits the collective 
ability of resource managers to assess the effectiveness of salmon recovery efforts across the region, to identify uncertainties, and to update priorities and actions in the 
Recovery Plan.  
 
To support monitoring and adaptive management plan development, the Puget Sound Recovery Implementation Technical Team (RITT) has been working with regional 
and local groups to provide technical review and guidance for recovery. The RITT completed the draft Chinook Common Framework in March 2013, which provides a 
formal M and AM Common Framework (Common Framework) for assessing Puget Sound Chinook salmon recovery. Furthermore, the Common Framework is intended to 
help salmon recovery managers formalize their local-scale monitoring and adaptive management plans using a common approach. Ultimately, the Common Framework 
and the process and tools developed to implement the framework also may be applicable to recovery efforts for other similar species in the region.  
 
The ultimate goal of the Chinook Monitoring and Adaptive Management (M and AM) Project is to provide Puget Sound with explicit, standardized tools to design, monitor, 
and adaptively manage Chinook salmon recovery efforts. The first major phase of the Chinook M and AM Project is to develop 16 Chinook M and AM Frameworks (local 
frameworks) by June 2014. These local frameworks are intended to capture information from the fourteen 2005 watershed chapters (plus the 2010 Skokomish watershed 
chapter and the forthcoming Elwha chapter) as well as any technical resources created between 2005-2013 that have been vetted in the watersheds. The local frameworks 
include all ecosystem conditions, relationships, and assumptions relevant to salmon recovery for each chapter and will help individual watersheds and the region answer 
the following key questions about Chinook recovery in a systematic manner:  
 
• What are our goals?  
• What are the biggest challenges to reaching our goals?  
• What are we doing or what should we do to reach our goals? 
 
After June 2014, the local frameworks will be used at the watershed scale to develop Chinook M and AM Plans, includingpriority monitoring metrics and protocols for status 
and trends, implementation, and effectiveness. Metrics and protocols will be developed in close collaboration with PSEMP and the RITT to ensure efficiency and quality 
control across watersheds. The Chinook M and AM Plans will help answer the following questions:  
 
• How do we measure progress?  
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• What tells us we need to adapt?  
• How do we adapt if needed? 
 
Completed Chinook M and AM Frameworks and Plans will formalize an efficient reporting structure from the watersheds to the region. This will allow salmon recovery 
groups to track implementation of salmon recovery chapters more consistently, and watersheds will be able to provide standardized information on the conditions of their 
habitats and Chinook populations for regional roll-up reports. These regional roll-ups will help watersheds and the Puget Sound Salmon Recovery Council report progress 
to the public, legislators, NOAA, and funders, and identify priority regional barriers to address  
 
Specific watershed and regional outcomes from completing the Monitoring and Adaptive Management Project include:  
 
• Documenting how recovery is expected to proceed  
• Achieving Chinook population and habitat-related goals  
• Emphasizing existing and/or identifying new strategies that maximize impact and advance Chinook recovery goals  
• Understanding the barriers to success  
• Compiling priority monitoring needs and gaps with measures to track progress  
• Providing guidance for next steps, if the process does not reach expected goals  
• Applying a common language (standardize nomenclature) and approach to define and support regional evaluation at the Evolutionarily Significant Unit (ESU) level  

M and AM Phase I - Translation at the Watershed Scale 

The WRIA 8 Core Monitoring and Adaptive Management (M&AM) team was created in July 2013 to translate the WRIA 8 Chinook Salmon Conservation Plan into a draft 
monitoring and adaptive management framework in accordance with the regional Chinook Monitoring and Adaptive Management project described above. Over the course 
of the next 9 months, the Core Team worked with the various staff committees and regional advisors to: 

• Identify the ecosystem components and key ecological attributes of interest in WRIA 8. 
• Identify the stresses to those components. 
• Identify and prioritize indicators to measure the health of components and key ecological attributes. The WRIA 8 Core Team also developed condition bins to 

assess the status of the watershed’s two Chinook salmon populations. The Core Team awaits regional guidance and additional information to develop 
condition bins for the remainder of our high priority indicators. 

• Record baseline and current data for as many indicators as possible. The current WRIA 8 monitoring effort includes baseline and current data for its Chinook 
salmon populations. Habitat status and trends monitoring is in progress but most elements have yet to be reported. 

• Record the goals of the WRIA 8 Salmon Conservation Plan, and desired future status of key ecological attributes. 
• Identify the pressures that cause stresses to Chinook and their habitats. 
• Identify the strategies contained in the WRIA 8 Chinook Salmon Conservation Plan, and develop results chains for them.   
• Summarize the gaps identified through this process, and describe the adaptive management process that WRIA 8 currently uses. 

 
WRIA 8 now has conceptual framework for monitoring and adaptive management that fits with regional guidance, and that will help us more effectively measure and 
communicate our progress, our logic and our needs. The list of prioritized indicators created during the process will help us track the most important characteristics of 
habitats and salmon populations.  
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Phase I Project Status 

Implementation of the WRIA 8 Chinook Conservation Plan is currently (2014) in the 9th year of the initial 10-year implementation window. In August 2013, the watershed 
began translating its plan and monitoring and adaptive management framework into a common regional format. Phase 1 is complete, and WRIA 8 awaits input from the 
region on how Phase 2 will be supported. 
 

Next Steps 
The WRIA 8 Interlocal Agreement is due to be re-negotiated in 2014-15. In addition, a 10-year implementation status review and report will be created during the same 
period. 
 
This M&AM framework is intended to contribute to our review and update of the WRIA 8 10-year Conservation Plan. The components, stresses, KEAs, and other elements 
translated into the common M&AM framework from the WRIA 8 Chinook Conservation Plan will be the basis for completing a functioning monitoring and adaptive 
management plan. Assuming there is capacity and support from the region, we will undertake to fill in gaps identified in this process and complete those elements still 
needed for monitoring and adaptive management in the watershed. 

 
Lessons Learned 

The WRIA 8 Chinook Salmon Conservation Plan is based on established science and conceptually sound. It sufficiently captures most of the elements that the Phase 1 
framework calls stresses, pressures, and strategies. The translation of our Plan into the framework did help to identify a few areas where improvements may be warranted: 

• The 2005 plan doesn’t cover the nearshore comprehensively, partly due to the lack of scientific information about the nearshore when the plan was produced, 
and partly due to the probability that WRIA 8 juvenile Chinook salmon (which use Lake Washington as a functional ‘estuary’) do not use the WRIA 8 nearshore 
extensively. Nearshore restoration will likely benefit other Chinook populations, however, and so regional support in solving our most pressing nearshore 
problems is still necessary.  

• The 2005 plan did not settle on quantitative measures of desired future status for habitat components and key ecological attributes. The WRIA 8 Core Team 
looks forward to regional guidance on how best to develop these quantitative measures. 

• The 2005 plan did not provide quantitative measures for assessing the effectiveness of our strategies to protect and restore salmon habitats and ecosystem 
processes. This is understandable, given the complexity of the issues and the fact that the plan was not developed using the framework and terminology used 
in the current process. However, such objectives are necessary to track intermediate progress and identify gaps in our implementation or approach. 

 
Given the common challenges facing the watersheds, regional guidance and collaboration would be useful in a number of areas: 

• Regional guidance on methodologies for setting quantitative desired future status for habitats is lacking and would be helpful. Our watershed, as well as 
others, require support from the region and/or NOAA for creating realistic, quantitative habitat goals. 

• Certain indicators likely will need to be monitored across all 16 watersheds in Puget Sound, using consistent protocols. Regional agreement on these 
indicators would help WRIA 8 contribute to reporting regional progress.  

• Regional guidance is needed on how to develop condition bins. Targets for condition bins need to be ecologically valid yet realistic, measurable, and 
appropriate for the land management regime in place. 

 
Finally, WRIA 8 shares with all the other watersheds the need for assured support and guidance from the region for future phases of this project. 
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1.0 SCOPE OF CHINOOK RECOVERY EFFORT IN LAKE WASHINGTON/CEDAR/SAMMAMISH WATERSHED (WRIA 8) 

Scope of the Regional Recovery Effort 

In 1999, Puget Sound Chinook salmon were listed as threatened under the federal Endangered Species Act. Instead of NOAA-NMFS (the federal agency accountable for 
the listing) writing the recovery plan, NOAA supported having the plan written by locally led collaborative watershed groups that brought together local jurisdictions, tribes, 
non-profits, state and federal entities and other stakeholders to write unique chapters for their watersheds. These watershed chapters, along with a regional chapter, were 
submitted to NOAA for review and adoption as the Federal Recovery Plan. NOAA completed review in 2007 and adopted the chapters, with the caveat that each 
watershed and the region needed to develop monitoring and adaptive management plans to guide and track the recovery effort. Phase I of the Monitoring and Adaptive 
Management (M and AM) Project takes the first step toward development of watershed and regional MAM plans by translating the 16 watershed chapters into a common 
framework for monitoring and adaptive management. As Washington state’s designated regional salmon recovery organization for Puget Sound, the Puget Sound 
Partnership (PSP) uses the Puget Sound Chinook Recovery Plan as a guide for working with local stakeholders and communities, Native American tribes, businesses, and 
state and federal agencies to identify, sequence, prioritize and implement projects and programs to recover salmon. Use of a common framework will increase 
opportunities for shared learning across watersheds, will support the roll-up and assessment of information from the local (i.e. watershed) to the regional (i.e. Puget Sound) 
scale, and will improve PSP’s capacity to support local and regional recovery efforts.  
 
Phase I of the M and AM project has focused on translating information from the existing 2005 recovery plan chapters and subsequent Three Year Work Plans (3YWPs) 
into a common framework. Some watersheds also brought in relevant research conducted since 2005 that had gone through a local vetting process. For the most part, 
new information has not been developed or formally approved by the watersheds or the region through this process. However, the process completed over the past year 
has provided many opportunities for increased understanding of the context and assumptions underlying regional and watershed recovery plans, critical gaps, key next 
steps, and shared resource and learning opportunities. 

Chinook Recovery at the Watershed Scale 

As a first step in Phase I of the M and AM project, each watershed identified the vision, scope, biophysical and cultural context of Chinook recovery in their watershed. 
Information from the 2005 recovery plan chapter and subsequent 3YWPs was used to develop the content included in this section. Identification of the vision, scope and 
underlying context of the recovery effort was an important early step in the process, as this information helped to place sidebars on project conversations and decisions 
taking place in the subsequent steps of the MAM project.  
 
If a vision for the overall recovery effort was articulated in the 2005 chapter or subsequent 3YWPs, this information formed the basis for the vision included below. If a 
vision does not yet exist, this gap was identified. The scope of the recovery effort includes a description of the Chinook populations in the watershed, the ecosystem 
components (i.e. habitats and other species) identified as priorities for Chinook recovery and specific goals for both Chinook and Chinook habitat that have been identified 
in the 2005 chapter or 3YWPs.  
 
Chinook recovery takes place within a larger biophysical and socio-political context. In order to identify recovery priorities and determine the most effective sequencing of 
actions, it is important to understand this context and its relationship to the Chinook recovery effort. This information was compiled from existing plans and documents and 
included below in the section titled Chinook Recovery Context in the Watershed. 
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Vision for the Chinook Recovery Effort within the Watershed 

The WRIA 8 vision is to "Preserve, protect and restore habitat with the intent to recover listed species, including sustainable, genetically diverse, harvestable 
populations of naturally spawning Chinook salmon" (WRIA 8 Plan, Chapter 1, p. 9). 

Description of Chinook Populations within the Watershed 

The Lake Washington/Cedar/Sammamish Watershed (WRIA 8) includes two Chinook salmon populations: Cedar Population (Cedar River and tributaries) and Sammamish 
Population (Sammamish River, North Lake WA tributaries, Little Bear Creek, Bear/Cottage Lake Creek, Issaquah Creek, Kelsey Creek). This scope has changed since 
2005 adoption of the Plan. Originally, the watershed took a precautionary approach that identified three distinct Chinook salmon populations. Genetic analyses performed 
after the Plan was published indicated that a two-population approach was appropriate. (WRIA 8 TechMemo 2006-01). 
 
The watershed is divided into functional "tiers," which denote priority habitat areas for Chinook salmon in WRIA 8 (see website for details). Tier 1 areas are highest priority 
and include primary spawning areas as well as migratory and rearing corridors. Tier 2 areas are second priority and include areas less frequently used by Chinook salmon 
for spawning. Tier 3 areas are infrequently used by Chinook salmon, but are still important areas for water quality and flow management. 
 
The WRIA 8 plan "focuses on conservation of Chinook salmon habitat because local governments have responsibility for the habitat-based aspects of Chinook survival. 
Local governments and other WRIA 8 partners can make the most impact on habitat where salmon spawn and rear, particularly through implementation of land use and 
stormwater management policies and programs, local protection and restoration projects, and public involvement opportunities. The state and the tribes, who are the legal 
co-managers of the fishery resource, are responsible for addressing harvest and hatchery management in WRIA 8" (Executive Summary, p. 1). In 2006-2009, the WRIA 8 
Technical Committee worked with technical staff from the co-managers to reach a consensus understanding of habitat, hatchery and harvest conditions and goals leading 
towards recovery of WRIA 8 Chinook salmon. The process resulted in clarification of some of the Viable Salmonid Population (VSP) goals contained in the WRIA 8 
Conservation Plan, and reiterated that recovery of WRIA 8 Chinook salmon requires implementation of the NOAA-approved habitat, hatchery and harvest plans. 
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Priority Ecosystem Components and Goals for Chinook Recovery 

We identified the following ecosystem components from the Common Framework (RITT 2013) as priorities for Chinook recovery in our watershed. The names and 
descriptions of goals identified in the 2005 plan or in subsequent 3 Year Work Plans that are relevant to species and habitat ecosystem components are included. For a 
complete list of components with descriptions, see Appendix A.1. 

Bluff backed beaches 

Goal: Maintain/restore nearshore habitat conditions/processes that support long-term viability of Chinook salmon (WRIA8-hab2)  

Pocket estuaries 

Goal: Maintain/restore estuary habitat conditions/processes that support long-term viability of Chinook salmon (WRIA8-hab3)  

Channels less than 50m BFW 

Goal: Maintain/restore freshwater habitat conditions/processes that support long-term viability of Chinook salmon (WRIA8-hab1) - WRIA8 TC 
recommends NOAA-F "Pathways and Indicators" metrics as indicators of watershed condition. 

Goal: Protect/restore water quality (WRIA8-hab2) - Protect/restore water quality: fine sediments, metals, toxics, low dissolved oxygen, and high temperatures. 

Side channels 

Goal: Maintain/restore freshwater habitat conditions/processes that support long-term viability of Chinook salmon (WRIA8-hab1) - WRIA8 TC 
recommends NOAA-F "Pathways and Indicators" metrics as indicators of watershed condition. 

Non-Channel Lakes and Wetlands 

Goal: Maintain/restore freshwater habitat conditions/processes that support long-term viability of Chinook salmon (WRIA8-hab1) - WRIA8 TC 
recommends NOAA-F "Pathways and Indicators" metrics as indicators of watershed condition. 

Chinook salmon (Cedar) 

Goal: VSP Viability-Cedar Population (W8-Chinook1) - Goal: Sustainable, genetically diverse, harvestable populations of naturally spawning Chinook salmon. 
NOAA-F "Viable Salmonid Population" (VSP) parameters are Abundance, Productivity, Spatial Distribution and Genetic/Life History Diversity. 

Chinook salmon (Sammamish) 

Goal: VSP Viability-Sammamish Population (W8-Chinook2) - Goal: Sustainable, genetically diverse, harvestable populations of naturally spawning Chinook 
salmon. NOAA-F "Viable Salmonid Population" (VSP) parameters are Abundance, Productivity, Spatial Distribution and Genetic/Life History Diversity. 

Species & food webs 

Goal: Maintain species/food web assemblages that support conservation and recovery of Chinook salmon (WRIA8-sp1)  

Uplands 

Goal: Protect Forest Cover (WRIA8-up1) - Maintain and increase forest cover throughout watershed, to protect and restore watershed processes. 
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Chinook Recovery Context in the Watershed 
 

Watershed Geography 

The Lake Washington/Cedar/Sammamish Watershed (WRIA 8), located in western Washington, comprises 692 square miles and includes two major river systems (Cedar 
and Sammamish) and three large lakes (Union, Washington, and Sammamish). It also includes the marine nearshore and numerous smaller subbasins that drain directly 
to Puget Sound, from West Point in the City of Seattle northward to Elliott Point in the City of Mukilteo. WRIA 8 is located predominantly in western King County, but about 
15 percent of the land area extends northward into Snohomish County. Over 53 percent of the marine shoreline is located within Snohomish County. 
 

Jurisdictional Status 

A large portion of the upper Cedar River Watershed is the municipal drinking water supply for the city of Seattle, and is managed under a Habitat Conservation Plan. 
http://www.seattle.gov/util/EnvironmentConservation/OurWatersheds/Habitat_Conservation_Plan/index.htm 

 

Cultural Context 

Tribal treaty areas in WRIA 8 include usual and accustomed fishing places of the Muckleshoot and Suquamish Tribes. 

 

Human Population 

 

Population: approximately 1.4 million 
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Map of Lake Washington/Cedar/Sammamish Watershed (WRIA 8) 
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2.0 M AND AM PHASE I PROJECT DESCRIPTION 

This section provides an overview of the M and AM Phase I project, including a brief description of the work undertaken by each watershed and the people involved in 
content development and review. 

Regional Chinook Recovery - M and AM Phase I Overview 

Over the past year, June 2013 – May 2014, PSP staff and contractors guided watersheds through completion of Phase I of the M and AM project. This work focused on 
translation of existing information into a common framework for Chinook recovery through a series of steps: 1) definition of scope and vision; 2) identification of priority 
ecosystem components and assessment of their health and current status; 3) identification of key pressures in the watershed and their relationship to the ecosystem 
components, and 4) documentation of theories of change and underlying assumptions associated with existing strategies and actions. Products associated with each of 
these steps are described in the following sections of this report.  
 
To complete this work, PSP convened a team of staff and contractors, led by Long Live the Kings (LLTK), to support the watersheds with coaching, technical and 
facilitation resources. For each watershed, the Phase I project was led by a Core Team including a PSP Ecosystem Recovery Coordinator, a LLTK coach, one or more 
representatives from the watershed, and in some cases additional contract support. Engagement of a broader suite of technical and policy advisors and additional partners 
and stakeholders to assist with development, review and approval of content varied by watershed, as described below. 

 
 

 



 

Chinook M&M Final Report Page 14 of 79         

Watershed Chinook Recovery - M and AM Phase I Overview 

The Lake Washington/Cedar/Sammamish (WRIA 8) Chinook Salmon Conservation Plan is a science-based document containing recommendations for actions to restore 
and protect salmon habitat, and an approach for implementing these actions over the first ten years. The Plan was developed using the mission and goal statements 
adopted by the Steering Committee in 1999. 
 
Conservation planning for Chinook salmon in WRIA 8 began prior to 2000. The WRIA 8 Steering Committee developed the Lake Washington/ Cedar/ Sammamish Chinook 
Conservation Plan through a multiple stakeholder planning process. 
 
The WRIA 8 Plan was ratified by 27 local jurisdictions in 2005, and adopted by NOAA in 2007 as the Lake Washington/Cedar/Sammamish chapter of the Puget Sound 
Chinook Recovery Plan. 

 

M and AM Phase I Project Management, Team and Partners in the Watershed 

The WRIA 8 Salmon Recovery Council is composed of city and county elected leaders, concerned citizens, scientists, and representatives from business and community 
groups, water and sewer districts, and state and federal agencies. Members include elected leaders from King and Snohomish Counties as well as the cities and towns of 
Seattle, Bellevue, Redmond, Kirkland, Renton, Woodinville, Edmonds, and others. 
 
Staffing for salmon recovery efforts in WRIA 8 is paid through an interlocal agreement between the 27 member jurisdictions. Staff from the member jurisdictions and others 
(e.g., local non-profit environmental organizations) contribute expertise to the Technical and Implementation Committees, which meet regularly to assess progress and 
provide guidance. 
 
The WRIA 8 Three-Year Work Plan documents salmon recovery efforts in the watershed. The plan is a way of managing the implementation of both capital and non-capital 
projects, activities and programs needed to implement the recovery of both listed and non-listed salmon species. A draft of the Three-Year Work Plan is prepared by WRIA 
8 staff, in consultation with stakeholders. It is then vetted by the WRIA 8 Technical Committee before being presented to the WRIA 8 Salmon Recovery Council for 
approval each year. 

 

Project Team 

The table below shows the members of the project team who took the lead on developing the products in this report. In addition, members of the advisory, technical and 
decision-making bodies who are collectively responsible for the content and implementation of the watershed Chinook recovery plan may also be listed. 

 

Given Name Surname Organization Position Role(s) 

Scott Stolnack WRIA 8 WRIA 8 Technical Coordinator Contact , Leader , Team Member 

Laura Blackmore LLTK/Cascadia Consulting Coach Facilitator , Team Member 

Bruce Wulkan Puget Sound Partnership PSP liaison Advisor , Team Member 

 
 



 

Chinook M&M Final Report Page 15 of 79         

Partners and Stakeholders 

The table below shows the people and organizations external to the project team who are involved in this project. We acknowledge their critical role in ensuring that the 
plan reflects the broad interests of the local Chinook recovery community and we are grateful for the contributions they make to the project's plan, implementation and 
outcomes. 

 

Organizational Partner Role(s) 

Recovery Implementation Technical Team RITT chair 

Puget Sound Partnership PSP salmon recovery watershed plan translation lead 

Recovery Implementation Technical Team Common Framework technical advisor 

Muckleshoot Indian Tribe Reviewer 

WRIA 8 Salmon Recovery Council Oversight and decision-making 

WRIA 8 Technical Committee Technical Review 

WDFW Fisheries Program Reviewer 

WRIA 8 Implementation Committee Policy Review 
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3.0 CURRENT CONTEXT IN THE WATERSHED 

Situation Analysis and Conceptual Models in M and AM Phase I 

Understanding the current context within which Chinook recovery operates will contribute to development of a more successful recovery plan. A situation analysis is used 
to identify the contributing factors or root causes underlying the existence and persistence of pressures to Chinook and their habitats. Conceptual models are then used to 
illustrate the cause and effect relationships between contributing factors, pressures and ecosystem components. Factors can be natural or human-derived and they can 
include financial, social, cultural, regulatory, or infrastructural issues. Situation analyses are also used to identify positive factors and opportunities that would be desirable 
to maintain or strengthen.  
 
In Phase I of the M and AM project, most watersheds did not complete a situational analysis or develop conceptual models describing the current context in their 
watershed. Since most recovery chapters include strategies and actions that are already being implemented and monitored, most watersheds chose to focus first on 
results chains describing their current strategies (see Section 5.0). In future years, watersheds may include a situational analysis and development of conceptual models to 
increase common understanding of the context within each watershed and improve understanding of key opportunities for, or barriers to, action.  
 
If the watershed completed some work on conceptual models, the diagrams and a brief description of each conceptual model is available in Appendix A.2. 
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4.0 PRIORITY ECOSYSTEM COMPONENTS FOR CHINOOK RECOVERY 

Each watershed identified the priority ecosystem components, or “components”, in their watershed. Components are the focus of the recovery effort; the strategies and 
actions comprising the recovery plan are designed to improve or protect the health of components either directly, usually through restoration strategies, or indirectly by 
reducing pressures on the ecosystem. Progress toward improvement of ecosystem condition is tracked using status measures.  
 
Watersheds selected their priority ecosystem components from a Puget Sound-wide taxonomy of ecosystem components developed by the Recovery Implementation 
Technical Team (RITT 2013). Key ecological attributes (KEAs) for each component were selected from a companion taxonomy of KEAs (RITT 2013) and indicators to 
track the status of KEAs were identified on a watershed by watershed basis. Where available, watersheds included information about the current status (2005 and 2013) 
and desired future status (e.g. 2025, 2050, etc) of each indicator. Defining and tracking status and condition information is a critical step in developing a monitoring and 
adaptive management framework and will allow the Puget Sound Salmon Recovery Council to assess progress toward recovery status and goals across the Puget Sound 
Chinook ESU.  
 
In this section, we use the following terminology to characterize and describe the condition of the ecosystem in our watershed:  
 
Ecosystem components (components) are the things we care about conserving. They can be individual species, habitat types, ecological processes, or ecosystems 
chosen to encompass the full breadth of conservation objectives for a specific project and were selected from a taxonomy of ecosystem components for Puget Sound 
Chinook recovery (RITT 2013).  
 
A goal is a desired future condition of a habitat, Chinook, or species/food webs component.  
 
Key ecological attributes (KEAs) are the characteristics of an ecosystem component that, when present, support a viable component but, if missing or altered, lead to loss 
or degradation of the component over time. KEAs can be used to assess the status of a component, develop protection and restoration objectives for conservation, and 
focus monitoring and adaptive management programs. In the Chinook Common Framework, intact KEAs are characteristics necessary for salmon recovery, such as the 
abundance and productivity of Chinook salmon, or the tidal hydrology of estuary habitats.  
 
Status indicators are specific units of information measured over time that document changes in the status of a KEA. Indicators can be measured directly or computed from 
one or more directly measured variables. In the Chinook M and AM project, indicators are metrics to assess salmon recovery, such as the annual number of Chinook 
salmon spawners for a population, or the length of tidal channel habitat in an estuary.  
 
This section first provides a summary of available information about the current health and desired future health of all components identified by the watersheds as priorities 
for ecosystem recovery. It then provides additional detail about each of the components including a description of the component, it’s current and future desired health, and 
the measures used to assess its status and condition. Gaps in status and trends were identified where possible. A summary list of the ecosystem components and their 
description is included in Appendix A.1. A list of all ecosystem status and trends monitoring priorities and gaps is included in Appendix A.4.  
 
In a few watersheds, condition bins were defined for a subset of status indicators. Best available biological and ecological information was used to define categories of 
Poor, Fair, Good and Very Good for each indicator (see Table 1), and used to rate the health of the indicator. These ratings were then rolled up to produce an overall 
health rating for the associated KEA and ecosystem component. Any status ratings for components in the viability table on the next page reflect the results of this viability 
analysis. However, most watersheds did not complete this level of analysis in Phase I and will develop condition bins and complete a viability assessment in Phase 2 of the 
M and AM project. A complete viability analysis supports prioritization of recovery efforts to focus on those ecosystem components in greatest need of recovery actions.  
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Table 1. General definitions for viability condition categories
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Viability Assessment Summary for Chinook and Chinook Habitats 

A viability assessment looks at each of the ecosystem components to determine how to measure its "health" over time, and then to identify how the component is doing 
today and what a "healthy state" might look like in the future. This helps to identify which parts of the ecosystem are most in need of attention, and defines indicators for 
measuring success over time. The status ratings are derived by rolling up measurements for underlying indicators for each Key Ecological Attribute (KEA), as described on 
the previous page.  
 
In Phase I of the M and AM project, most watersheds did not complete a viability assessment for all of the components. This table is included to capture any viability work 
that was completed as part of Phase I and to show our intent to do this type of assessment in Phase 2. 

 

ID ECOSYSTEM COMPONENTS CURRENT STATUS* 

CHEM-C08 Bluff backed beaches  
CHEM-C09 Pocket estuaries  
CHFW-C03 Channels less than 50m BFW  
CHFW-C04 Side channels  
CHFW-C05 Non-Channel Lakes and 

Wetlands 
 

CHSP-C13 Chinook salmon (Cedar) Good 
CHSP-C13 Chinook salmon 

(Sammamish) 
Poor 

CHSP-C14b Species & food webs  
CHUP-C01 Uplands  

 
*Legend for ratings of health status:  
Very Good - Ecologically desirable status; requires little intervention to maintain health of ecosystem component.  
Good - Health within acceptable range of variation; some intervention required for maintenance  
Fair - Health outside acceptable range of variation; requires human intervention to maintain component  
Poor - Restoration or recovery increasingly difficult; may result in extirpation of ecosystem component. 
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Bluff backed beaches 

Description of Bluff backed beaches 

Bluff backed beaches are within the Drift Cell system type and include the following shoreline types: • Sediment source beaches • Depositional beaches • Beach seeps • 
Plunging sediment bluffs and the following habitat zones: • Marine riparian zones • Bluff faces • Backshores, berms, beach faces, tide flats, low tide terraces 

 

Current Status of Bluff backed beaches 

 

Goals for Bluff backed beaches 

This table shows recovery goals that were included in the 2005 plan as well as those that have been adopted since 2005 through the 3-year Work Plan and other 
processes. 

ID GOAL DETAILS 

WRIA8-hab2 Maintain/restore nearshore habitat conditions/processes that support long-term viability of Chinook salmon  

 

 

Monitoring the health of Bluff backed beaches 

This table shows the attributes used to assess the health of this component, along with the indicators that will be measured periodically to assess progress toward recovery 
goals. 

KEY ECOLOGICAL ATTRIBUTE (KEA) INDICATOR INDICATOR DETAILS 

Coastal sediment deposition and accretion - extent () Length of natural shoreline ()  

Coastal sediment supply - distribution () Distribution of natural shoreline ()  

Marine riparian vegetation -- spatial extent and continuity () Amount of MRV (shoreline length, in feet) ()  

Spatial extent of submerged aquatic vegetation (SAV) () Amount of SAV ()  
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Pocket estuaries 

Description of Pocket estuaries 

Also known as embayments, Pocket estuaries are within the Drift Cell system type and include the following shoreline types: • Drowned channel lagoons • Tidal delta 
lagoons • Longshore lagoons • Tidal channel lagoons (or marshes) • Closed lagoons and marshes • Open coastal inlets and the following habitat zones: • Marine riparian 
zones • Tidal channels (e.g., distributary and blind tidal channels, lagoon inlets/outlets) • Impoundments (e.g., lagoons, ponds, lakes) • Tidally influenced wetlands (e.g., 
saltmarsh, scrub-shrub, forested) • Backshores, berms, beach faces, tide flats, low tide terraces. 
 
NOTE:WRIA 8 proposes to include Salmon Bay in this component. 

 

Current Status of Pocket estuaries 

 

Goals for Pocket estuaries 

This table shows recovery goals that were included in the 2005 plan as well as those that have been adopted since 2005 through the 3-year Work Plan and other 
processes. 

ID GOAL DETAILS 

WRIA8-hab3 Maintain/restore estuary habitat conditions/processes that support long-term viability of Chinook salmon  

 

 

Monitoring the health of Pocket estuaries 

This table shows the attributes used to assess the health of this component, along with the indicators that will be measured periodically to assess progress toward recovery 
goals. 

KEY ECOLOGICAL ATTRIBUTE (KEA) INDICATOR INDICATOR DETAILS 

Estuarine habitats - extent () Number and total acreage of pocket 
estuaries 

() Landscape strategy should be to open culverts along 
nearshore 

Spatial extent of submerged aquatic vegetation (SAV) () Amount of SAV ()  

Marine riparian vegetation (MRV)-Spatial extent and 
continuity 

() Amount of MRV (shoreline length, in feet) ()  
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Channels less than 50m BFW 

Description of Channels less than 50m BFW 

Includes Cedar and Sammamish rivers, tributaries to Cedar and Sammamish rivers, tributary streams to Lakes Washington and Sammamish, and streams draining directly 
to Puget Sound. 
 
Streams in WRIA 8 are grouped into three tiers: Tier 1 streams (Cedar River; Sammamish River; Rock, Taylor, Peterson, Bear, Cottage Lake, and Issaquah Creeks) are 
highest priority and include primary spawning areas as well as migratory and rearing corridors.Tier 2 streams (Little Bear, North, Kelsey, and May Creeks) are second 
priority and include areas less frequently used by Chinook salmon for spawning. Tier 3 areas are infrequently used by Chinook salmon, but are still important areas for 
water quality and flow management. 

 

Current Status of Channels less than 50m BFW 

 

Goals for Channels less than 50m BFW 

This table shows recovery goals that were included in the 2005 plan as well as those that have been adopted since 2005 through the 3-year Work Plan and other 
processes. 

ID GOAL DETAILS 

WRIA8-
hab1 

Maintain/restore freshwater habitat conditions/processes that support long-
term viability of Chinook salmon 

WRIA8 TC recommends NOAA-F "Pathways and Indicators" metrics as 
indicators of watershed condition. 

WRIA8-
hab2 

Protect/restore water quality Protect/restore water quality from fine sediments, metals, toxics, low dissolved 
oxygen, and high temperatures. 

 

 

Monitoring the health of Channels less than 50m BFW 

This table shows the attributes used to assess the health of this component, along with the indicators that will be measured periodically to assess progress toward recovery 
goals. 

KEY ECOLOGICAL 
ATTRIBUTE (KEA) 

INDICATOR INDICATOR DETAILS 

Hydrology - high flow 
hydrological regime 

(WRIA8-rip6) Peak 
flow characteristics 

(WRIA8-rip6) Targets have not been set for this indicator. Could use % deviation from an undisturbed watershed of 
similar size, geology and geography (PFC). 

Nutrient supply - water 
quality 

(WRIA8-rip6) Summer 
stream temperature 

(WRIA8-rip6) Targets have not been set for this indicator. Could use Ecology or PFC standards for critical periods. 
Temperature generally not considered a problem for spring outmigration, but may be a factor in late spring/early 
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KEY ECOLOGICAL 
ATTRIBUTE (KEA) 

INDICATOR INDICATOR DETAILS 

(7DADM) 
() [Dissolved Oxygen] 
() [Chlorophyll A] 
() [Fecal coliform] 

summer outmigration through Ship Canal. Acknowledged to be potentially significant for fall spawning migration in the 
Ship Canal as well as some streams (esp. Sammamish R). 
()  
()  
()  

Floodplain-channel 
interactions - floodplain 
connectivity 

(WRIA8-rip2) Acres of 
100y floodplain 
connected to channel 
(Cedar) 
(WRIA8-rip3) Amount 
of unarmored channel 

(WRIA8-rip2) Targets have not been set for this indicator. Could use remote sensing and King County floodplain 
mapping to quantify amount of connectivity between Cedar river and 100y floodplain. 
(WRIA8-rip3) Targets have not been set for this indicator. Linear feet of bank armoring on Cedar River and elsewhere 
should be quantified, and length removed or set back (e.g., Cedar Rapids, Rainbow Bend) tracked over time. 

Habitat connectivity (WRIA8-rip7) % of 
historic accessible 
stream miles available 
to adult Chinook 

(WRIA8-rip7) No targets have been officially established for this indicator, but implicit goal is to allow access to all 
areas historically occupied by Chinook salmon. 

Riparian - spatial extent 
and continuity of riparian 
areas 

(WRIA8-rip1) Acres of 
natural riparian 
vegetation 
() Total length of 
natural riparian bank 

(WRIA8-rip1) Targets have not been set for this indicator. It is possible that a remote sensing program (see Pierce ca. 
2012) could track this periodically. Need map of 100y floodplain. 
()  

Sediment dynamics - 
sediment transport and 
storage 

(WRIA8-rip5) 
Substrate composition 

(WRIA8-rip5) Targets have not been set for this indicator. Indicator could be developed for % fines or embeddedness 
(e.g. PFC embeddedness rates of 30% or more = poor/fair) 

Organic matter - 
retention/processing 

(WRIA8-rip4) Large 
wood pieces per 
stream mile 

(WRIA8-rip4) Targets have not been set for this indicator. King County Rivers section has completed a large wood 
inventory for the Cedar River (ca. 2012) comparing confined and unconfined reaches, but has not yet published a 
report. These data could serve as a baseline for future inventories -- goal could be to attain an amount within the range 
of PFC or as characterized in unimpaired Puget Lowland rivers (e.g. Booth and Fox 2004). 
http://www.stillwatersci.com/resources/2004boothetal_PugetLowlandLWD.pdfNote also that WRIA 8 Wadeable 
Streams Status and Trends project collected wood data from 30-50 random sites (Ecology Master Sample) in 2009-
2013 using Ecology/EMAP standardized protocol. These sites could be re-surveyed periodically to detect overall trends 
in wood loading in smaller streams. 
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Side channels 

Description of Side channels 

Side channels of Cedar and Sammamish mainstems only. 
 
Includes the following habitat types at the reach scale: 
Unconfined: Alluvial - Step pools, Plane beds, Pool riffles, Dune ripples 
 
Includes the following habitat types at the habitat unit scale: 
Pools, Glides, Riffles, Rapids, Runs 

 

Current Status of Side channels 

 

Goals for Side channels 

This table shows recovery goals that were included in the 2005 plan as well as those that have been adopted since 2005 through the 3-year Work Plan and other 
processes. 

ID GOAL DETAILS 

WRIA8-
hab1 

Maintain/restore freshwater habitat conditions/processes that support long-term 
viability of Chinook salmon 

WRIA8 TC recommends NOAA-F "Pathways and Indicators" metrics as 
indicators of watershed condition. 

 

 

Monitoring the health of Side channels 

This table shows the attributes used to assess the health of this component, along with the indicators that will be measured periodically to assess progress toward recovery 
goals. 

KEY ECOLOGICAL ATTRIBUTE (KEA) INDICATOR INDICATOR DETAILS 

Floodplain-channel interactions - floodplain connectivity () Total length of side channels ()  

Floodplain-channel interactions - floodplain structure and function () Total number of side channels ()  
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Non-Channel Lakes and Wetlands 

Description of Non-Channel Lakes and Wetlands 

Lake Washington serves as a functional 'estuary' for juvenile Chinook species in the Lake Washington/Cedar/Sammamish Watershed. Juvenile Chinook rear along the 
shoreline in the southern portion of the lake as they migrate from the Cedar River to the Ship Canal and Salmon Bay. As they grow, they move further offshore and use 
deeper water. Juvenile Chinook exiting the Sammamish River into the lake do not appear to use the Lake Washington shoreline as much, because of their larger 
size/greater age at the time of their entry into the lake. 

 

Current Status of Non-Channel Lakes and Wetlands 

 

Goals for Non-Channel Lakes and Wetlands 

This table shows recovery goals that were included in the 2005 plan as well as those that have been adopted since 2005 through the 3-year Work Plan and other 
processes. 

ID GOAL DETAILS 

WRIA8-
hab1 

Maintain/restore freshwater habitat conditions/processes that support long-term 
viability of Chinook salmon 

WRIA8 TC recommends NOAA-F "Pathways and Indicators" metrics as 
indicators of watershed condition. 

 

 

Monitoring the health of Non-Channel Lakes and Wetlands 

This table shows the attributes used to assess the health of this component, along with the indicators that will be measured periodically to assess progress toward recovery 
goals. 

KEY ECOLOGICAL 
ATTRIBUTE (KEA) 

INDICATOR INDICATOR DETAILS 

Habitat connectivity (WRIA8-lake2) Shallow 
shoreline extent 
(WRIA8-lake3) 
Functioning/restored creek 
deltas 

(WRIA8-lake2) Targets have not been established for this indicator. Extent and contiguity of shallow 
shoreline. Geographic specificity: Lake Washington south of I-90. 
(WRIA8-lake3) Targets for this indicator have not been created. Creek deltas to Lake Washington are 
important areas for juvenile salmon. 

Nutrient supply - water 
quality 

() Temperature: 7DADM 
() [Dissolved Oxygen] 
() [Chlorophyll A] 
() [Fecal Coliform bacteria] 

()  
()  
()  
()  
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KEY ECOLOGICAL 
ATTRIBUTE (KEA) 

INDICATOR INDICATOR DETAILS 

Riparian - spatial extent 
and continuity of riparian 
area 

(WRIA8-lake1) Spatial extent 
of riparian area 
() Length of natural shoreline 

(WRIA8-lake1) Targets have not been established for this indicator. Periodic remote sensing (using Pierce 
2012 analysis methodology) could quantify change in forest cover along lakeshore. Focus on Lake 
Washington lakeshore area south of I-90. Most lakeshore in highest priority migratory areas is developed. 
()  
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Chinook salmon (Cedar) 

Description of Chinook salmon (Cedar) 

Cedar River Chinook population 

 

Current Status of Chinook salmon (Cedar) 

Good -  

 

Goals for Chinook salmon (Cedar) 

This table shows recovery goals that were included in the 2005 plan as well as those that have been adopted since 2005 through the 3-year Work Plan and other 
processes. 

ID GOAL DETAILS 

W8-
Chinook1 

VSP Viability-Cedar 
Population 

Goal: Sustainable, genetically diverse, harvestable populations of naturally spawning Chinook salmon. NOAA-F "Viable Salmonid 
Population" (VSP) parameters are Abundance, Productivity, Spatial Distribution and Genetic/Life History Diversity. 

 

 

Monitoring the health of Chinook salmon (Cedar) 

This table shows the attributes used to assess the health of this component, along with the indicators that will be measured periodically to assess progress toward recovery 
goals. 

KEY ECOLOGICAL 
ATTRIBUTE (KEA) 

INDICATOR INDICATOR DETAILS 

Abundance (WRIA8-abund1) Total spawner 
abundance AUC (Cedar) 
(WRIA8-abund2) Total spawner 
abundance -- Redd Count 
(Cedar) 

(WRIA8-abund1) WDFW reports annually on estimated spawner abundance for the Cedar and Sammamish 
populations (hatchery and natural-origin fish are not distinguished in these estimates). WRIA 8 partners 
estimate % hatchery influence using carcass surveys (reported annually for Cedar River population only). 
(WRIA8-abund2) Redd surveys are currently conducted 3x/week on the Cedar River during spawning season 
by SPU and partners, and data reported annually. 

Productivity - fish 
growth 

(WRIA8-prod3) Size of fry, parr at 
outmigration (Cedar) 
(WRIA8-prod2) Size at age 
(Cedar) 

(WRIA8-prod3) Reported annually by WDFW (e.g., Kiyohara 2013). See report for methods. WRIA 8 currently 
has no stated goals related to fish growth. 
(WRIA8-prod2) Not currently analyzed but could be estimated using age and size data collected from carcass 
surveys. 

Productivity - 
population growth 

(WRIA8-prod4) River 
outmigrants/spawner (Cedar) 

(WRIA8-prod4) Reported annually by WDFW (e.g., Kiyohara 2013). See report for methods. Depends on 
operating trap and annual redd surveys for estimates. WRIA 8 has not officially set numeric goals for 
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KEY ECOLOGICAL 
ATTRIBUTE (KEA) 

INDICATOR INDICATOR DETAILS 

(WRIA8-prod5) Redd:Redd 
Productivity (Cedar) 
(WRIA8-prod6) Adult:Adult 
Productivity (Cedar) 

outmigrants per spawner. 
(WRIA8-prod5) >/= 2 returns per spawner 2-4 years outof 10 (Redd:redd productivity estimation method). 
Source: WRIA 8 H-Integration work group 2009. See WRIA 8 Implementation Progress Report (2011) for latest 
estimate. Note: estimates lag by 5 years because analysis must include all age classes (2y-5y). 
(WRIA8-prod6) Lambda? Assessed and reported by Co-Managers. 

Diversity - genetic 
diversity 

(WRIA8-div4) Spawner alleles 
per locus (Cedar) 
(WRIA8-div5) Percent hatchery-
origin spawners (pHOS) (Cedar) 

(WRIA8-div4) Genetic info not currently collected or analyzed. Standards have not been determined. Baseline 
genetic data has been collected and analyzed for other purposes (ca. 2005). 
(WRIA8-div5) Proportion of hatchery-origin spawners on Cedar spawning grounds. PHOS has ranged from 10-
34% (2004-2008). Estimated from annual carcass surveys. 

Productivity - survival 
rate 

(WRIA8-prod1) Egg to migrant 
survival (Cedar) 
(WRIA8-prod7) Juvenile survival 
through lake (Cedar) 
() Placeholder for other survival 
rate questions 

(WRIA8-prod1) Total egg to migrant survival rate, measured at Cedar River fry/parr traps. Reported annually by 
WDFW (e.g., Kiyohara 2013). See report for methods. Depends on operating trap and annual redd surveys for 
estimates.Average annual egg-migrant survival rate (1998-2006) = 9.2% Source: H-Integration table 12/07/09. 
(WRIA8-prod7) Targets for this indicator have not been established. The WRIA 8 Steering Committee 
recommends periodic snorkel surveys in Lake Washington to determine changes in abundance/survival of fry in 
index reaches of the lake. 
() What are factors influencing egg survival, early juvenile survival -- aggregating everything from deposition 
through juvenile outmigration prevents us from zeroing in on the relative survival factors at the early life history 
stages. 

Spatial distribution (WRIA8-dist1) Number of 
subbasins occupied by spawners 
(Cedar) 

(WRIA8-dist1) See WRIA 8 Implementation Progress Report (2011) for latest published estimate of Chinook 
spawning in WRIA 8 basins. Overall goal is to maintain or expand spawning area distribution and expand 
rearing habitat for juvenile Chinook. Includes removal of passage barriers where they exist. Assessed with 
annual spawner (redd) surveys covering all Chinook streams in WRIA 8. Number of basins not explicitly stated. 

Diversity - life history 
diversity 

(WRIA8-div1) Spawning timing 
(Cedar) 
(WRIA8-div2) Age structure of 
upriver migrants (Cedar) 
(WRIA8-div3) Diversity of 
outmigration timing (Cedar) 

(WRIA8-div1) Not currently analyzed but could be estimated using annual spawner survey data collected at all 
Chinook spawning creeks (1999-present). 
(WRIA8-div2) Not currently analyzed but could be estimated using annual spawner survey data collected at all 
Chinook spawning creeks (1999-present). 
(WRIA8-div3) Assumption is that template conditions in the Cedar River were 50% or greater proportion of late-
season parr migrants (sometimes referred to in WRIA 8 documents as smolt or pre-smolt migrants). See 
Kiyohara et al. 2012 for latest data. Overall numbers of parr migrants has increased on average by 46%; 
however, since numbers of fry migrants have increased at a greater rate, proportion has recently declined. 
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Chinook salmon (Sammamish) 

Description of Chinook salmon (Sammamish) 

Sammamish River Chinook population 

 

Current Status of Chinook salmon (Sammamish) 

Poor -  

 

Goals for Chinook salmon (Sammamish) 

This table shows recovery goals that were included in the 2005 plan as well as those that have been adopted since 2005 through the 3-year Work Plan and other 
processes. 

ID GOAL DETAILS 

W8-
Chinook2 

VSP Viability-
Sammamish Population 

Goal: Sustainable, genetically diverse, harvestable populations of naturally spawning Chinook salmon. NOAA-F "Viable Salmonid 
Population" (VSP) parameters are Abundance, Productivity, Spatial Distribution and Genetic/Life History Diversity. 

 

 

Monitoring the health of Chinook salmon (Sammamish) 

This table shows the attributes used to assess the health of this component, along with the indicators that will be measured periodically to assess progress toward recovery 
goals. 

KEY ECOLOGICAL 
ATTRIBUTE (KEA) 

INDICATOR INDICATOR DETAILS 

Abundance (WRIA8-abund1S) Total spawner 
abundance (Sammamish) 
(WRIA8-abund2S) Total spawner 
abundance Redd count 
(Sammamish) 

(WRIA8-abund1S) WDFW reports annually on estimated spawner abundance (AUC) for the Cedar and 
Sammamish populations (hatchery and natural-origin fish are not distinguished in these estimates). 
Sammamish population data are index values. WRIA 8 partners estimate % hatchery influence using carcass 
surveys (reported annually for Cedar River population only). Carcass data for the Sammamish population are 
reported less frequently. 
(WRIA8-abund2S) Redd surveys are currently conducted weekly by WDFW and partners. All major Chinook 
salmon-bearing tributaries are surveyed (Bear, Cottage Lake, Issaquah, Little Bear, North, Kelsey). 

Productivity - fish 
growth 

(WRIA8-prod3S) Size of fry, parr at 
outmigration (Sammamish) 
(WRIA8-prod2S) Size at age 
(Sammamish) 

(WRIA8-prod3S) Reported annually by WDFW (e.g., Kiyohara 2013). See report for methods. WRIA 8 
currently has no stated goals related to fish growth. 
(WRIA8-prod2S) Not currently analyzed but could be estimated using age and size data collected from 
carcass surveys. 
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KEY ECOLOGICAL 
ATTRIBUTE (KEA) 

INDICATOR INDICATOR DETAILS 

Productivity - 
population growth 

(WRIA8-prod4S) River 
outmigrants/spawner (Sammamish) 
(WRIA8-prod6S) Adult:Adult 
Productivity (Sammamish) 
(WRIA8-prod5S) Redd:Redd 
productivity (Sammamish) 

(WRIA8-prod4S) Reported annually by WDFW (e.g., Kiyohara 2013). See report for methods. Depends on 
operating trap and annual redd surveys for estimates. WRIA 8 has not officially set numeric goals for 
outmigrants per spawner. 
(WRIA8-prod6S) Assessed and reported by Co-Managers 
(WRIA8-prod5S) Data collected but no goals have been set. Results consistently below 1. 

Diversity - genetic 
diversity 

(WRIA8-div4S) Spawner alleles per 
locus (Sammamish) 
() Percent hatchery-origin 
spawners (pHOS) (Sammamish) 

(WRIA8-div4S) Genetic info not currently collected or analyzed. Standards have not been determined. 
Baseline genetic data has been collected and analyzed for other purposes (ca. 2005). 
()  

Productivity - survival 
rate 

(WRIA8-prod1S) Egg to migrant 
survival (Samammish) 
() Migrant to locks survival 
(Sammamish) 

(WRIA8-prod1S) Total egg to migrant survival rate, measured at Bear Creek fry/parr traps. Reported annually 
by WDFW (e.g., Kiyohara 2013). See report for methods. Depends on operating trap and annual redd surveys 
for estimates.Average annual egg-migrant survival rate (1998-2006) = 2.9% Source: H-Integration table 
12/07/09. 
()  

Spatial distribution (WRIA8-dist1S) Number of 
subbasins occupied by spawners 
(Sammamish) 

(WRIA8-dist1S) See WRIA 8 Implementation Progress Report (2011) for latest published estimate. Overall 
goal is to maintain or expand spawning area distribution and expand rearing habitat for juvenile Chinook. 
Includes removal of passage barriers where they exist. Assessed with annual spawner (redd) surveys 
covering all Chinook streams in WRIA 8. Number of basins not explicitly stated. 

Diversity - life history 
diversity 

(WRIA8-div1S) Spawning timing 
(Sammamish) 
(WRIA8-div2S) Age structure of 
upriver migrants (Sammamish) 

(WRIA8-div1S) Not currently analyzed but could be estimated using annual spawner survey data collected at 
all Chinook spawning creeks (1999-present). 
(WRIA8-div2S) Not currently analyzed but could be estimated using annual spawner survey data collected at 
all Chinook spawning creeks (1999-present). 
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Species & food webs 

Description of Species & food webs 

This component includes freshwater and nearshore/marine predators, competitors and prey of Chinook, as well as other dimensions of food webs and species that might 
be disease vectors or have other impacts on Chinook salmon. Indicators should address attributes across all habitat types where appropriate. 

 

Current Status of Species & food webs 

 

Goals for Species & food webs 

This table shows recovery goals that were included in the 2005 plan as well as those that have been adopted since 2005 through the 3-year Work Plan and other 
processes. 

ID GOAL DETAILS 

WRIA8-sp1 Maintain species/food web assemblages that support conservation and recovery of Chinook salmon  

 

 

Monitoring the health of Species & food webs 

This table shows the attributes used to assess the health of this component, along with the indicators that will be measured periodically to assess progress toward recovery 
goals. 

KEY ECOLOGICAL 
ATTRIBUTE (KEA) 

INDICATOR INDICATOR DETAILS 

Predator population size (WRIA8-web3) Lake predator/competitor 
assemblages 

(WRIA8-web3)  

Food web energy & material 
flow 

() Isotopic signatures () relatively low cost compared to predator survey; can describe predator diet (thus 
answering predator question)? 
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Uplands 

Description of Uplands 

Includes both Cedar and Sammamish basins/populations. Includes upland areas, or geomorphic surfaces with no defined channel, associated with Chinook habitats. 
These areas may include isolated wetlands. 

 

Current Status of Uplands 

 

Goals for Uplands 

This table shows recovery goals that were included in the 2005 plan as well as those that have been adopted since 2005 through the 3-year Work Plan and other 
processes. 

ID GOAL DETAILS 

WRIA8-up1 Protect Forest Cover Maintain and increase forest cover throughout watershed, to protect and restore watershed processes. 

 

 

Monitoring the health of Uplands 

This table shows the attributes used to assess the health of this component, along with the indicators that will be measured periodically to assess progress toward recovery 
goals. 

KEY 
ECOLOGICAL 

ATTRIBUTE (KEA) 
INDICATOR INDICATOR DETAILS 

Spatial extent of 
forest cover 

(WRIA8-for1) 
Acres of forest 

(WRIA8-for1) Use remote sensing to assess change in overall forest cover over time in each subbasin. Could use satellite 
imagery or higher resolution aerial photography. May differentiate between inside/outside UGA, Tier 1, 2, 3 or other 
schemes.Targets have not been established for this indicator. 

Continuity of forest 
cover 

() Forest 
fragmentation 
indices 

() See NOAA C-CAP based analyses at http://csc.noaa.gov/digitalcoast/tools/lft 
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5.0 KEY PRESSURES TO CHINOOK AND CHINOOK HABITATS 

A successful recovery plan will address the need to both restore Chinook and their habitats as well as protect against the primary pressures contributing to ongoing and 
future degradation or impairment of habitat and Chinook populations within the watershed. In this step of Phase I, watersheds were asked to translate existing information 
about limiting factors, threats, pressures and vulnerabilities from the 2005 plan chapter and subsequent 3YWPs using a taxonomy of common sources of pressure 
developed by the Puget Sound Partnership (PSPA 2014). Some watersheds also identified the stressors, or the proximate actors on the ecosystem, present in their 
watershed if sufficient information was available and time allowed. The stressors were also selected from a common taxonomy of stressors for Puget Sound (PSPA 2014). 
Watersheds then described the cause and effect relationships between pressures, stressors (if available) and the ecosystem by building links between these elements in 
their conceptual models. Using consistent terms and methods to describe pressures and their effects on the ecosystem will improve our ability to address these pressures 
at the local and the regional scale.  
 
Pressures are defined as human activities or natural processes that have caused, are causing, or may cause the destruction, degradation, and/or impairment of ecosystem 
components and/or their KEAs. Pressures include the sources of stress (e.g., residential and commercial development) and associated stressors (e.g., habitat conversion 
due to development). The ultimate result of a source-stressor pair acting on the ecosystem is the degradation of one or more key ecological attributes of one more 
components.  
 
In Table 2 below, information from the 2005 recovery plan chapter and subsequent 3YWPs was used to identify relationships between the pressures and priority 
ecosystem components in the watershed. A colored cell including the text ”Y” identifies places where a relationship between a pressure and a component has been 
identified in the watershed, but not yet characterized in the M and AM project. A complete table of pressures with definitions is included in Appendix A.3.  

Table 2. Pressures and their relationship to ecosystem components in the watershed. 
 

  Ecosystem Components   

Pressures Uplands 
Side 

channels 

Species 

& food 

webs 

Chinook 

salmon 

(Cedar) 

Channels 

less than 

50m 

BFW 

Pocket 

estuaries 

Bluff 

backed 

beaches 

Non-

Channel 

Lakes and 

Wetlands 

Chinook 

salmon 

(Sammamish) 

Summary 

Pressure 

Rating 

Abstraction of ground 

water 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Abstraction of surface 

water 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Agricultural & Forestry 

Effluents 
  

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Air-Borne Pollutants   
Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Annual & Perennial Non-

Timber Crops 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Commercial & Industrial 

Areas (Including Ports) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 
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  Ecosystem Components   

Pressures Uplands 
Side 

channels 

Species 

& food 

webs 

Chinook 

salmon 

(Cedar) 

Channels 

less than 

50m 

BFW 

Pocket 

estuaries 

Bluff 

backed 

beaches 

Non-

Channel 

Lakes and 

Wetlands 

Chinook 

salmon 

(Sammamish) 

Summary 

Pressure 

Rating 

Dams 
Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Fire & Fire Suppression   
Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Fishing & Harvesting 

Aquatic Resources 
    

Y (not 

rated) 

Y (not 

rated) 
        Y (not rated) 

Y (not 

rated) 

Freshwater Levees, 

Floodgates, Tidegates 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Freshwater shoreline 

infrastructure 
  

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Garbage & Solid Waste   
Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Housing & Urban Areas 
Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Industrial Runoff   
Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Industrial Wastewater 
Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Livestock Farming & 

Ranching 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Logging & Wood 

Harvesting 

Y (not 

rated) 
    

Y (not 

rated) 

Y (not 

rated) 
      Y (not rated) 

Y (not 

rated) 

Marine & Freshwater 

Finfish Aquaculture 
    

Y (not 

rated) 

Y (not 

rated) 
        Y (not rated) 

Y (not 

rated) 

Marine Levees, 

Floodgates, Tidegates 
  

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Marine shoreline 

infrastructure 
  

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Mining & Quarrying 
Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 
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  Ecosystem Components   

Pressures Uplands 
Side 

channels 

Species 

& food 

webs 

Chinook 

salmon 

(Cedar) 

Channels 

less than 

50m 

BFW 

Pocket 

estuaries 

Bluff 

backed 

beaches 

Non-

Channel 

Lakes and 

Wetlands 

Chinook 

salmon 

(Sammamish) 

Summary 

Pressure 

Rating 

Oil Spills 
Y (not 

rated) 
    

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

OSS - Domestic and 

Commercial Wastewater 

to Onsite Sewage 

Systems (OSS) 

    
Y (not 

rated) 

Y (not 

rated) 
        Y (not rated) 

Y (not 

rated) 

Recreational Activities     
Y (not 

rated) 

Y (not 

rated) 
        Y (not rated) 

Y (not 

rated) 

Release of Excess Energy 

(light, heat, sound) 
  

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Roads & Railroads 

(Including Culverts) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Runoff from residential 

and commercial lands 
  

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Sewer - Domestic & 

Municipal Wastewater to 

Sewer 

  
Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Shipping Lanes and 

Dredged Waterways 

Y (not 

rated) 
  

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Tourism & Recreation 

Areas 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
      Y (not rated) 

Y (not 

rated) 

Utility & Service Lines 
Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
    

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 

Summary Component 

Ratings: 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 

Y (not 

rated) 
Y (not rated) 

Y (not 

rated) 
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6.0 OUR STRATEGIES AND ACTIONS 

In order to document and test assumptions about how specific strategies and actions are intended to effect change in the ecosystem, watersheds developed results chains 
articulating the theories of change associated with specific strategies or suites of strategies. These results chains not only describe the hypotheses associated with specific 
strategies and actions but also include strategy effectiveness measures—including objectives and indicators—for expected intermediate outcomes along the way.  
 
Results chains help build shared understanding of the context within which Chinook recovery occurs. They help the watershed explain the logic behind Chinook recovery 
strategies to determine if they are likely to achieve near-term objectives and longer-term habitat and Chinook population goals. They also provide a structure for assessing 
the effectiveness of project interventions and for redirecting efforts if a specific course of action is determined to be ineffective. 

 

Key and Definitions for Results Chains 

 
In this section, we use the following terminology to describe our theories of change:  
 
A strategy is a bundle of actions that, when combined, are intended to achieve a common goal. Strategies are intended to mitigate pressures or their underlying conditions 
and root causes, restore ecosystems or species populations, or provide capacity to achieve goals. Strategies include one or more actions (capital projects, programs, etc.) 
and are designed to achieve specific outcomes, objectives, and goals.  
 
Actions focus on delivery of a specific outcome or output associated with a desired result. Actions include capital projects (e.g. restoration and acquisition), program 
development or implementation, education and outreach, research, etc. Actions can be completed on a near-term (i.e. 2 years or less) or longer-term time scale.  
 
Intermediate results are the expected changes following the implementation of a strategy or action that are necessary steps toward achieving a desired future status or 
goal. Within a results chain, intermediate results may be identified for results boxes (blue) as well as pressure reduction boxes (purple).  
 
Objectives are the desired outcomes for a subset of intermediate results, most often those which are easily monitored or those which provide the most useful information 
about effectiveness of a specific course of action.  
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Effectiveness indicators are most often developed for critical intermediate results within a results chain, or those that can provide the most information about whether 
actions are having the desired effects. They can include indicators of implementation, effectiveness, or validation and are used to assess whether progress is being made 
toward specific objectives and goals. In the Measuring Effectiveness tables in the following section, indicators are rated as follows: 4 = Very High Priority, 3 = High Priority, 
2 = Medium Priority, 1 = Low Priority, blank = Priority Not Specified. 

Summary of Watershed Strategies 

This table lists the highest priority strategies currently identified in our watershed. The following pages show our assumptions about how each of these strategies and 
associated actions contribute to our recovery goals, and how we are monitoring their effectiveness. Future results chains will be created for the remaining strategies 
identified by the watershed. 

ID STRATEGY DESCRIPTION 

3 Protect and Restore Floodplain 
Connectivity 

Floodplain connectivity improves juvenile salmon survival by providing rearing and refuge areas, allochthonous 
inputs to the stream, and flood storage. 

2 Protect and Restore Riparian 
Vegetation 

Riparian vegetation provides cover, reduces solar insolation, and ultimately improves watershed processes by 
providing sources of large wood that help create pools, cover, hydraulic complexity, and other benefits. 

4 Protect and Restore Channel 
Complexity 

Channel complexity improves juvenile salmon survival by providing rearing and refuge areas, allochthonous inputs 
to the stream, and flood storage. 

12 Restore Lake Shorelines Lake shorelines, especially in the southern portion of Lake Washington, provide important refuge and rearing 
habitat for juvenile Chinook salmon. Restoration will help reduce predation on outmigrating Chinook and increase 
survival (and therefore productivity). 

14 Reconnect and Enhance Small 
Creek Mouths 

Small creek mouths are vital for juvenile Chinook salmon feeding and refuge. Protection and improvement of these 
areas will improve juvenile Chinook survival. 

5 Protect and Restore Water Quality Water quality issues contribute to diminished salmon survival during all life history phases. Improving water quality 
should improve salmon productivity, though direct effects may be difficult to discern depending upon the type, 
duration and intensity of exposure. 

1 Protect and Restore Forest Cover Forest cover contributes to natural hydrologic processes and water quality protection throughout the watershed. 

22 Protect & Restore High Quality 
Habitat in Tier 2 Subareas 

Tier 2 subareas are vital for the protection and expansion of Chinook spatial diversity. 

20 Reconnect Backshore Areas Marine backshore areas contribute to shoreline habitat diversity and terrestrial inputs, and restoration/reconnection 
of these areas would improve survival for migrating Puget Sound salmon using the nearshore. 

6 Provide Adequate Streamflows for 
Migration and Spawning 

Adequate streamflow, particularly in late summer and early fall, is necessary for Chinook migration and spawning. 



 

Chinook M&M Final Report Page 38 of 79         

THEORY OF CHANGE: Protect and Restore Channel Complexity  

The diagram below illustrates our assumptions about how the strategies and actions included in the results chain are intended to help reduce pressures and achieve our 
habitat and Chinook recovery goals. A larger, higher resolution results chain image is also included in Appendix A.2. 

 

 

Description of theory of change associated with Protect and Restore Channel Complexity 

Channel complexity improves juvenile salmon survival by providing rearing and refuge areas, allochthonous inputs to the stream, and flood storage. 
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Objectives associated with Protect and Restore Channel Complexity 

Below is a list of specific objectives, or performance measures, associated with each results chain. We have noted key gaps where we’d like to develop objectives to help 
us track reduction of pressures and implementation or effectiveness. 

Pressure Reduction Objectives: 

 
Intermediate Objectives: 

GAP. Objectives and indicators have not been sufficiently reviewed for this strategy - 

 

Monitoring Effectiveness of Protect and Restore Channel Complexity 

This table lists the measures we will use to assess progress on the implementation and effectiveness of the strategies and actions included in this results chain. For a 
complete list of effectiveness monitoring indicators and priorities, see Appendix A.5 

Pressure Reduction Indicators: 

NOTE: EFFECTIVENESS MONITORING INDICATORS HAVE NOT YET BEEN SUFFICIENTLY PROCESSED BY TECHNICAL AND POLICY BODIES TO INCLUDE IN 
THIS REPORT AT THIS TIME.  

Strategy: Protect and Restore Channel Complexity (4) 

Details 

 

 

Actions 

This table lists all identified actions associated with this strategy. Actions can include capital projects (e.g. restoration and acquisition), program development or 
implementation, education and outreach, research, or other types of activities. Actions can be completed on a near-term (i.e. 2 years or less) or longer-term time scale. All 
projects (capital and other) identified in the 3 Year Work Plan are considered actions and have been linked to one or more strategies. For a complete list of 3 Year Work 
Plan projects associated with this strategy see Appendix A.6. 

ID ACTIVITY / ACTION DESCRIPTION 
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THEORY OF CHANGE: Protect and Restore Floodplain Connectivity  

The diagram below illustrates our assumptions about how the strategies and actions included in the results chain are intended to help reduce pressures and achieve our 
habitat and Chinook recovery goals. A larger, higher resolution results chain image is also included in Appendix A.2. 

 
 

Description of theory of change associated with Protect and Restore Floodplain Connectivity 

Floodplain connectivity improves juvenile salmon survival by providing rearing and refuge areas, 
allochthonous inputs to the stream, and flood storage. 
 

 

Objectives associated with Protect and Restore Floodplain Connectivity 

Below is a list of specific objectives, or performance measures, associated with each results chain. We have noted key gaps where we’d like to develop objectives to help 
us track reduction of pressures and implementation or effectiveness. 
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Pressure Reduction Objectives: 

 
Intermediate Objectives: 

GAP. Objectives and indicators have not been sufficiently reviewed for this strategy - 

 

Monitoring Effectiveness of Protect and Restore Floodplain Connectivity 

This table lists the measures we will use to assess progress on the implementation and effectiveness of the strategies and actions included in this results chain. For a 
complete list of effectiveness monitoring indicators and priorities, see Appendix A.5 

Pressure Reduction Indicators: 

NOTE: EFFECTIVENESS MONITORING INDICATORS HAVE NOT YET BEEN SUFFICIENTLY PROCESSED BY TECHNICAL AND POLICY BODIES TO INCLUDE IN 
THIS REPORT AT THIS TIME.  

 

Strategy: Protect and Restore Floodplain Connectivity (3) 

Details 

 

Actions 

This table lists all identified actions associated with this strategy. Actions can include capital projects (e.g. restoration and acquisition), program development or 
implementation, education and outreach, research, or other types of activities. Actions can be completed on a near-term (i.e. 2 years or less) or longer-term time scale. All 
projects (capital and other) identified in the 3 Year Work Plan are considered actions and have been linked to one or more strategies. For a complete list of 3 Year Work 
Plan projects associated with this strategy see Appendix A.6. 

ID ACTIVITY / ACTION DESCRIPTION 
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THEORY OF CHANGE: Protect and Restore Forest Cover  

The diagram below illustrates our assumptions about how the strategies and actions included in the results chain are intended to help reduce pressures and achieve our 
habitat and Chinook recovery goals. A larger, higher resolution results chain image is also included in Appendix A.2. 

 

 

Description of theory of change associated with Protect and Restore Forest Cover 

Forest cover contributes to natural hydrologic processes and water quality protection throughout the watershed. 
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Objectives associated with Protect and Restore Forest Cover 

Below is a list of specific objectives, or performance measures, associated with each results chain. We have noted key gaps where we’d like to develop objectives to help 
us track reduction of pressures and implementation or effectiveness. 

Pressure Reduction Objectives: 

 
Intermediate Objectives: 

GAP. Objectives and indicators have not been sufficiently reviewed for this strategy - 

 

Monitoring Effectiveness of Protect and Restore Forest Cover 

This table lists the measures we will use to assess progress on the implementation and effectiveness of the strategies and actions included in this results chain. For a 
complete list of effectiveness monitoring indicators and priorities, see Appendix A.5 

Pressure Reduction Indicators: 

NOTE: EFFECTIVENESS MONITORING INDICATORS HAVE NOT YET BEEN SUFFICIENTLY PROCESSED BY TECHNICAL AND POLICY BODIES TO INCLUDE IN 
THIS REPORT AT THIS TIME. 
 

Strategy: Protect and Restore Forest Cover (1) 

Details 

 

Actions 

This table lists all identified actions associated with this strategy. Actions can include capital projects (e.g. restoration and acquisition), program development or 
implementation, education and outreach, research, or other types of activities. Actions can be completed on a near-term (i.e. 2 years or less) or longer-term time scale. All 
projects (capital and other) identified in the 3 Year Work Plan are considered actions and have been linked to one or more strategies. For a complete list of 3 Year Work 
Plan projects associated with this strategy see Appendix A.6. 

ID ACTIVITY / ACTION DESCRIPTION 
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THEORY OF CHANGE: Protect and Restore Riparian Vegetation  

The diagram below illustrates our assumptions about how the strategies and actions included in the results chain are intended to help reduce pressures and achieve our 
habitat and Chinook recovery goals. A larger, higher resolution results chain image is also included in Appendix A.2. 

 
 

Description of theory of change associated with Protect and Restore Riparian Vegetation 

Riparian vegetation provides cover, reduces solar insolation, and ultimately improves watershed processes by providing sources of large wood that help create pools, 
cover, hydraulic complexity, and other benefits. 
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Objectives associated with Protect and Restore Riparian Vegetation 

Below is a list of specific objectives, or performance measures, associated with each results chain. We have noted key gaps where we’d like to develop objectives to help 
us track reduction of pressures and implementation or effectiveness. 

Pressure Reduction Objectives: 

 
Intermediate Objectives: 

GAP. Objectives and indicators have not been sufficiently reviewed for this strategy - 

 

Monitoring Effectiveness of Protect and Restore Riparian Vegetation 

This table lists the measures we will use to assess progress on the implementation and effectiveness of the strategies and actions included in this results chain. For a 
complete list of effectiveness monitoring indicators and priorities, see Appendix A.5 

Pressure Reduction Indicators: 

NOTE: EFFECTIVENESS MONITORING INDICATORS HAVE NOT YET BEEN SUFFICIENTLY PROCESSED BY TECHNICAL AND POLICY BODIES TO INCLUDE IN 
THIS REPORT AT THIS TIME.  

 

Strategy: Protect and Restore Riparian Vegetation (2) 

Details 

 

Actions 
This table lists all identified actions associated with this strategy. Actions can include capital projects (e.g. restoration and acquisition), program development or 
implementation, education and outreach, research, or other types of activities. Actions can be completed on a near-term (i.e. 2 years or less) or longer-term time scale. All 
projects (capital and other) identified in the 3 Year Work Plan are considered actions and have been linked to one or more strategies. For a complete list of 3 Year Work 
Plan projects associated with this strategy see Appendix A.6. 

ID ACTIVITY / ACTION DESCRIPTION 
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THEORY OF CHANGE: Protect and Restore Tier 2 Subareas  

The diagram below illustrates our assumptions about how the strategies and actions included in the results chain are intended to help reduce pressures and achieve our 
habitat and Chinook recovery goals. A larger, higher resolution results chain image is also included in Appendix A.2. 

 
 

Description of theory of change associated with Protect and Restore Tier 2 Subareas 

Tier 2 subareas are vital for the protection and expansion of Chinook spatial diversity. 
 

 

Objectives associated with Protect and Restore Tier 2 Subareas 

Below is a list of specific objectives, or performance measures, associated with each results chain. We have noted key gaps where we’d like to develop objectives to help 
us track reduction of pressures and implementation or effectiveness. 
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Pressure Reduction Objectives: 

 
Intermediate Objectives: 

GAP. Objectives and indicators have not been sufficiently reviewed for this strategy - 

 

Monitoring Effectiveness of Protect and Restore Tier 2 Subareas 

This table lists the measures we will use to assess progress on the implementation and effectiveness of the strategies and actions included in this results chain. For a 
complete list of effectiveness monitoring indicators and priorities, see Appendix A.5 

Pressure Reduction Indicators: 

NOTE: EFFECTIVENESS MONITORING INDICATORS HAVE NOT YET BEEN SUFFICIENTLY PROCESSED BY TECHNICAL AND POLICY BODIES TO INCLUDE IN 
THIS REPORT AT THIS TIME.  

 

Strategy: Protect & Restore High Quality Habitat in Tier 2 Subareas (22) 

Details 

 

Actions 

This table lists all identified actions associated with this strategy. Actions can include capital projects (e.g. restoration and acquisition), program development or 
implementation, education and outreach, research, or other types of activities. Actions can be completed on a near-term (i.e. 2 years or less) or longer-term time scale. All 
projects (capital and other) identified in the 3 Year Work Plan are considered actions and have been linked to one or more strategies. For a complete list of 3 Year Work 
Plan projects associated with this strategy see Appendix A.6. 

ID ACTIVITY / ACTION DESCRIPTION 
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THEORY OF CHANGE: Protect and Restore Water Quality  

The diagram below illustrates our assumptions about how the strategies and actions included in the results chain are intended to help reduce pressures and achieve our 
habitat and Chinook recovery goals. A larger, higher resolution results chain image is also included in Appendix A.2. 

 
 

Description of theory of change associated with Protect and Restore Water Quality 

Water quality issues contribute to diminished salmon survival during all life history phases. Improving water quality should improve salmon productivity, though direct 
effects may be difficult to discern depending upon the type, duration and intensity of exposure. 
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Objectives associated with Protect and Restore Water Quality 

Below is a list of specific objectives, or performance measures, associated with each results chain. We have noted key gaps where we’d like to develop objectives to help 
us track reduction of pressures and implementation or effectiveness. 

Pressure Reduction Objectives: 

 
Intermediate Objectives: 

GAP. Objectives and indicators have not been sufficiently reviewed for this strategy - 

 

Monitoring Effectiveness of Protect and Restore Water Quality 

This table lists the measures we will use to assess progress on the implementation and effectiveness of the strategies and actions included in this results chain. For a 
complete list of effectiveness monitoring indicators and priorities, see Appendix A.5 

Pressure Reduction Indicators: 

NOTE: EFFECTIVENESS MONITORING INDICATORS HAVE NOT YET BEEN SUFFICIENTLY PROCESSED BY TECHNICAL AND POLICY BODIES TO INCLUDE IN 
THIS REPORT AT THIS TIME.  

 

Strategy: Protect and Restore Water Quality (5) 

Details 

 

Actions 

This table lists all identified actions associated with this strategy. Actions can include capital projects (e.g. restoration and acquisition), program development or 
implementation, education and outreach, research, or other types of activities. Actions can be completed on a near-term (i.e. 2 years or less) or longer-term time scale. All 
projects (capital and other) identified in the 3 Year Work Plan are considered actions and have been linked to one or more strategies. For a complete list of 3 Year Work 
Plan projects associated with this strategy see Appendix A.6. 

ID ACTIVITY / ACTION DESCRIPTION 
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THEORY OF CHANGE: Provide Adequate Stream Flow  

The diagram below illustrates our assumptions about how the strategies and actions included in the results chain are intended to help reduce pressures and achieve our 
habitat and Chinook recovery goals. A larger, higher resolution results chain image is also included in Appendix A.2. 

 
 

Description of theory of change associated with Provide Adequate Stream Flow 

Adequate streamflow, particularly in late summer and early fall, is necessary for Chinook migration and spawning. 
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Objectives associated with Provide Adequate Stream Flow 

Below is a list of specific objectives, or performance measures, associated with each results chain. We have noted key gaps where we’d like to develop objectives to help 
us track reduction of pressures and implementation or effectiveness. 

Pressure Reduction Objectives: 

 
Intermediate Objectives: 

GAP. Objectives and indicators have not been sufficiently reviewed for this strategy - 

 

Monitoring Effectiveness of Provide Adequate Stream Flow 

This table lists the measures we will use to assess progress on the implementation and effectiveness of the strategies and actions included in this results chain. For a 
complete list of effectiveness monitoring indicators and priorities, see Appendix A.5 

Pressure Reduction Indicators: 

NOTE: EFFECTIVENESS MONITORING INDICATORS HAVE NOT YET BEEN SUFFICIENTLY PROCESSED BY TECHNICAL AND POLICY BODIES TO INCLUDE IN 
THIS REPORT AT THIS TIME.  

 

Strategy: Provide Adequate Streamflows for Migration and Spawning (6) 

Details 

 

Actions 

This table lists all identified actions associated with this strategy. Actions can include capital projects (e.g. restoration and acquisition), program development or 
implementation, education and outreach, research, or other types of activities. Actions can be completed on a near-term (i.e. 2 years or less) or longer-term time scale. All 
projects (capital and other) identified in the 3 Year Work Plan are considered actions and have been linked to one or more strategies. For a complete list of 3 Year Work 
Plan projects associated with this strategy see Appendix A.6. 

ID ACTIVITY / ACTION DESCRIPTION 
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THEORY OF CHANGE: Reconnect and Enhance Small Creek Mouths  

The diagram below illustrates our assumptions about how the strategies and actions included in the results chain are intended to help reduce pressures and achieve our 
habitat and Chinook recovery goals. A larger, higher resolution results chain image is also included in Appendix A.2. 

 
 

Description of theory of change associated with Reconnect and Enhance Small Creek Mouths 

Small creek mouths are vital for juvenile Chinook salmon feeding and refuge. Protection and improvement of these areas will improve juvenile Chinook survival. 
 

 

Objectives associated with Reconnect and Enhance Small Creek Mouths 

Below is a list of specific objectives, or performance measures, associated with each results chain. We have noted key gaps where we’d like to develop objectives to help 
us track reduction of pressures and implementation or effectiveness. 

Pressure Reduction Objectives: 

 
Intermediate Objectives: 
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GAP. Objectives and indicators have not been sufficiently reviewed for this strategy - 

 

Monitoring Effectiveness of Reconnect and Enhance Small Creek Mouths 

This table lists the measures we will use to assess progress on the implementation and effectiveness of the strategies and actions included in this results chain. For a 
complete list of effectiveness monitoring indicators and priorities, see Appendix A.5 

Pressure Reduction Indicators: 

NOTE: EFFECTIVENESS MONITORING INDICATORS HAVE NOT YET BEEN SUFFICIENTLY PROCESSED BY TECHNICAL AND POLICY BODIES TO INCLUDE IN 
THIS REPORT AT THIS TIME.  

 

Strategy: Reconnect and Enhance Small Creek Mouths (14) 

Details 

 

Actions 

This table lists all identified actions associated with this strategy. Actions can include capital projects (e.g. restoration and acquisition), program development or 
implementation, education and outreach, research, or other types of activities. Actions can be completed on a near-term (i.e. 2 years or less) or longer-term time scale. All 
projects (capital and other) identified in the 3 Year Work Plan are considered actions and have been linked to one or more strategies. For a complete list of 3 Year Work 
Plan projects associated with this strategy see Appendix A.6. 

ID ACTIVITY / ACTION DESCRIPTION 
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THEORY OF CHANGE: Reconnect Backshore Areas  

The diagram below illustrates our assumptions about how the strategies and actions included in the results chain are intended to help reduce pressures and achieve our 
habitat and Chinook recovery goals. A larger, higher resolution results chain image is also included in Appendix A.2. 

 
 

Description of theory of change associated with Reconnect Backshore Areas 

Marine backshore areas contribute to shoreline habitat diversity and terrestrial inputs, and restoration/reconnection of these areas would improve survival for migrating 
Puget Sound salmon using the nearshore. 
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Objectives associated with Reconnect Backshore Areas 

Below is a list of specific objectives, or performance measures, associated with each results chain. We have noted key gaps where we’d like to develop objectives to help 
us track reduction of pressures and implementation or effectiveness. 

Pressure Reduction Objectives: 

 
Intermediate Objectives: 

GAP. Objectives and indicators have not been sufficiently reviewed for this strategy - 

 

Monitoring Effectiveness of Reconnect Backshore Areas 

This table lists the measures we will use to assess progress on the implementation and effectiveness of the strategies and actions included in this results chain. For a 
complete list of effectiveness monitoring indicators and priorities, see Appendix A.5 

Pressure Reduction Indicators: 

NOTE: EFFECTIVENESS MONITORING INDICATORS HAVE NOT YET BEEN SUFFICIENTLY PROCESSED BY TECHNICAL AND POLICY BODIES TO INCLUDE IN 
THIS REPORT AT THIS TIME.  

 

Strategy: Reconnect Backshore Areas (20) 

Details 

 

Actions 

This table lists all identified actions associated with this strategy. Actions can include capital projects (e.g. restoration and acquisition), program development or 
implementation, education and outreach, research, or other types of activities. Actions can be completed on a near-term (i.e. 2 years or less) or longer-term time scale. All 
projects (capital and other) identified in the 3 Year Work Plan are considered actions and have been linked to one or more strategies. For a complete list of 3 Year Work 
Plan projects associated with this strategy see Appendix A.6. 

ID ACTIVITY / ACTION DESCRIPTION 
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THEORY OF CHANGE: Restore Lake Shorelines  

The diagram below illustrates our assumptions about how the strategies and actions included in the results chain are intended to help reduce pressures and achieve our 
habitat and Chinook recovery goals. A larger, higher resolution results chain image is also included in Appendix A.2. 

 
 

Description of theory of change associated with Restore Lake Shorelines 

Lake shorelines, especially in the southern portion of Lake Washington, provide important refuge and rearing habitat for juvenile Chinook salmon. Restoration will help 
reduce predation on outmigrating Chinook and increase survival (and therefore productivity). 
 

 

Objectives associated with Restore Lake Shorelines 

Below is a list of specific objectives, or performance measures, associated with each results chain. We have noted key gaps where we’d like to develop objectives to help 
us track reduction of pressures and implementation or effectiveness. 
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Pressure Reduction Objectives: 

 
Intermediate Objectives: 

GAP. Objectives and indicators have not been sufficiently reviewed for this strategy - 

 

Monitoring Effectiveness of Restore Lake Shorelines 

This table lists the measures we will use to assess progress on the implementation and effectiveness of the strategies and actions included in this results chain. For a 
complete list of effectiveness monitoring indicators and priorities, see Appendix A.5 

Pressure Reduction Indicators: 

NOTE: EFFECTIVENESS MONITORING INDICATORS HAVE NOT YET BEEN SUFFICIENTLY PROCESSED BY TECHNICAL AND POLICY BODIES TO INCLUDE IN 
THIS REPORT AT THIS TIME.  

 

Strategy: Restore Lake Shorelines (12) 

Details 

 

Actions 

This table lists all identified actions associated with this strategy. Actions can include capital projects (e.g. restoration and acquisition), program development or 
implementation, education and outreach, research, or other types of activities. Actions can be completed on a near-term (i.e. 2 years or less) or longer-term time scale. All 
projects (capital and other) identified in the 3 Year Work Plan are considered actions and have been linked to one or more strategies. For a complete list of 3 Year Work 
Plan projects associated with this strategy see Appendix A.6. 

ID ACTIVITY / ACTION DESCRIPTION 
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Future Results Chains 

Other important WRIA 8 strategies, to be diagrammed in Phase 2, include the following: 
- Remove fish passage barriers 
- Identify and protect headwater areas 
- Increase awareness of and support for salmon recovery 
- Protect/restore cold water sources 
- Improve juvenile and adult survival at locks 
- Protect and restore sediment sources 
- Protect and restore water/sediment quality, esp. near commercial and industrial areas (estuary/nearshore) 
- Reduce impacts of overwater structures 
- Reduce bank hardening in estuary and nearshore areas 
- Reduce predation in ship canal 
- Reduce water temperature in ship canal 
- Restore coho runs to reduce cutthroat population  
 

 



 

Chinook M&M Final Report Page 59 of 79         

7.0 PRIORITIES AND GAPS: MONITORING, FUNDING AND CAPACITY 

During Phase I of the M and AM project, watersheds identified lead entity process gaps, key information gaps, funding gaps, and/or priority monitoring needs and gaps. At 
the watershed scale, this information will be used to identify key next steps toward development of final watershed-scale monitoring and adaptive management plans in the 
future. Rolled up across all watersheds, this information begins to provide the basis for identification of the highest priority opportunities for regional technical and policy 
support of local Chinook recovery efforts. 

This section describes priority monitoring needs, associated indicators, and key funding or capacity gaps in WRIA 8. 

Monitoring Priorities 

A list of current and proposed indicators for monitoring status and trends of ecosystem components, implementation, and effectiveness of actions are included in Tables 
A.4 and A.5 in the appendix. Information about monitoring priorities and associated desired outcomes is included where available. 

Identified Recovery Plan Gaps 

The table below summarizes the gaps in the WRIA 8 plan and approved documentation that were identified during Phase 1 of the Chinook Monitoring & Adaptive 
Management project. 

 

Identified Gap Need Notes 

Gaps in Goals and/or Desired Future Status (DFS) 

Quantitative DFS for most habitat 
indicators 

 Regional guidance on methodologies for 
setting quantitative DFS is lacking and 
would be helpful. 

 Support from the region and/or NOAA for 
creating realistic, quantitative habitat goals 
and preferred indicators. 

 WRIA 8 has qualitative, high-level goals for habitat  components. 
Meaningful and geographically appropriate habitat DFS goals are not 
yet specified, though versions of NOAA “Properly Functioning 
Condition” categories have been discussed. 

 WRIA 8 has quantitative DFS for Chinook population (VSP) indicators, 
developed with the Co-Managers during the WRIA 8 H-integration 
process (2005-2009). 

Gaps in Pressures 

None identified    The WRIA 8 Plan was not created using the ‘pressure-stressor’ 
framework introduced in this project.  

 Further WRIA 8 review of the Plan in the context of this framework 
should be included in Phase 2. 

Gaps in Strategies 

Ongoing H-Integration is a potential 
gap. The WRIA 8 plan focuses on 
habitat and relies on the Co-
Managers to address harvest and 
hatchery management for Chinook 

 Guidance from the region on whether this 
is actually a gap, or simply a distributed 
approach to recovery. 

 WRIA 8 worked on H-integration with the Co-Managers 2005-2009. 
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Identified Gap Need Notes 

recovery.  

Strategies appear robust and 
comprehensive but gap analysis is 
incomplete at this time.  

 Need capacity (staff time and funding) to 
prioritize strategies. 

 Need capacity to identify any gaps in 
actions for important strategies. 

 Strategies to improve juvenile Chinook freshwater rearing and 
refuge habitat are the highest priority in WRIA 8. Principal limiting 
factor is lack of flood plain connectivity. 

Consider re-examining WRIA 8 
nearshore strategies in light of 
improved scientific understanding 
of the importance of the nearshore. 

 Need capacity to incorporate the nearshore 
into WRIA 8 Plan more comprehensively 
through assessment, monitoring, and 
strategies. This may have greater regional 
benefit than local benefit. 

 Continued assistance with fostering 
partnerships with BNSF on the railroad and 
the US Army Corps of Engineers on the 
Locks. 

 WRIA 8 juvenile Chinook leave freshwater at a much larger size than 
other systems (averaging 110 to 125 mm) and therefore may not use 
the nearshore as much as Chinook from other watersheds (WRIA 8 
Nearshore Work Group, 2010). 

 In 2005, the WRIA 8 Plan acknowledged the difficulty of restoring a 
nearshore environment whose main features are the railroad and 
the Locks. 

Gaps in Monitoring of High Priority Indicators 

Regional consistency in developing 
indicators and condition bins 

 Regional identification of a set of highest 
priority indicators to monitor consistently 
across all watersheds using consistent 
protocols. 

 Guidance from the region on how to 
establish condition bins for important 
indicators. 

 Capacity to design and execute watershed-
scale monitoring. 

 Targets for condition bins need to be ecologically valid yet realistic, 
measurable, and appropriate for the land management regime in 
place.  

Erosion of local fish-in/fish-out 
monitoring funds 

 Funding to sustain and augment the 
program. 

 Support to maintain critical partnerships at 
the watershed level. 
 

 Grant funding for this important work has remained constant or 
declined in recent years, while costs have increased. 

 Important partnerships continue to be critical to success of fish 
in/out monitoring 

Knowledge gaps concerning 
outmigrant survival 

 Funding for outmigrant survival studies 
through Sammamish River and Lake 
Washington. 

 Smolt trapping occurs at mouth of Bear Cr and Cedar River. Need 
more research into Lake migration/rearing. 

Habitat status and trends 
monitoring 

 Funding  WRIA 8 has a robust wadeable streams status and trends 
methodology and 5y of data but lacks funding to continue. 

Effectiveness monitoring of the  Funding to monitor fish response to dam  Need estimates of Chinook production in Issaquah creek above the 
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Identified Gap Need Notes 

Issaquah Dam removal removal Issaquah hatchery. 

Detailed knowledge of juvenile 
Chinook survival/migration routes 
through the Locks 

 Funding 

 Assistance and support for building/ 
maintaining relationships with USACOE 

 Support a USACOE study that would help set a baseline against 
which to monitor effectiveness of fish passage actions at the Locks. 

Project effectiveness monitoring  Funding  

 Support via regional funding sources (e.g. 
GSRO) 

 Funding for effectiveness monitoring is inconsistent or nonexistent. 

Gaps in Process 

Active participation from the 
Muckleshoot Indian Tribe, NOAA, 
the Corps, and WDNR. 

 Encouragement and support to participate  WRIA 8 has a functional and collaborative watershed structure that 
would benefit from active participation of these entities. 

Interlocal Agreement (ILA) renewal 
(not a gap – but could  affect pace 
of recovery implementation) 

 Affirmation of the importance of this 
structure continuing 

 Participation by regional/federal bodies 
where appropriate 

 Continuation of the Interlocal Agreement structure among the local 
governments in WRIA 8 is crucial for maintaining watershed 
coordination and forward momentum. 

Development of complete 
monitoring plans as a product of 
this process. 

 Capacity/Funding   
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8.0 ADAPTIVE MANAGEMENT CYCLE 

Adaptive management is an iterative process intended to be used early and often during planning and other project and program stages in order to: 1) raise key questions 
for managers, governmental, and non-governmental entities regarding the optimum approach for achieving recovery goals; 2) design ways to answer those questions and 
address major issues; and 3) incorporate new monitoring data and other relevant information into decision making to improve salmon recovery program design and 
implementation. Adaptive management can help address questions about how to make progress and attain our recovery goals, as well as identify the impact of proposed 
actions. Adaptive management allows for flexibility to be incorporated into design and implementation due to uncertainty and the need to adjust based on future conditions. 

Adaptive Management in the Watershed 

Chapter 2 of the WRIA 8 Salmon Conservation Plan provides a description of an adaptive management process. Chapter 6 of the Plan provides an outline of monitoring 
needs, but does not prioritize them.  (Download these chapters at http://www.govlink.org/watersheds/8/planning/chinook-conservation-plan.aspx.)   
 
WRIA 8 currently produces an Implementation Status report on a 5-year cycle. The 2010 report included a watershed summit meeting to present findings; the 2015 report 
will include a summit as well. WRIA 8 expects that the Monitoring & Adaptive Management process will help it create a functional monitoring plan. Download the Five-Year 
Implementation Status Report at http://www.govlink.org/watersheds/8/default.aspx.)  
 

Current Adaptive Management System 

Currently, if new information becomes available that could have bearing on the pace of recovery implementation, the WRIA 8 Technical Committee analyzes this 
information and presents recommendations to the Implementation Committee.  The Implementation Committee reviews and revises these as needed, and makes 
recommendations to the WRIA 8 Salmon Recovery Council.  The WRIA 8 Salmon Recovery Council makes final decisions about any recommended actions, course 
corrections or Recovery Plan updates. Depending upon the decision, a wide variety of entities could act upon it: WRIA 8 staff, Technical Committee, Implementation 
Committee, or WRIA 8 member jurisdictions. 
 
Our current adaptive management system reports on effectiveness, pressure abatement, and status and trends, as follows: 

 Fish-in/fish-out data are reported annually and reflect population status and trends, and represent the cumulative effectiveness of recovery actions.   

 WRIA 8 project sponsors collect project effectiveness data, but it is limited by lack of funding.  Having a third party collect this data would be useful. 

 WRIA 8 completed five years of habitat status and trends monitoring in 2013 and is currently analyzing the data collected. Once the analysis is complete, this 
information will serve as baseline info for watershed-scale conditions and contribute key data to the WRIA 8 M&AM Framework. 

 
Linkages between strategies and pressures (as defined in the recent translation into IUCN terminology) as opposed to between strategies and limiting factors (the previous 
conceptual framework), still need to be articulated. These linkages will become more explicit in a plan update using the newer framework. 
 
As noted above, the WRIA 8 Salmon Recovery Council course-corrects our recovery plan. However, the WRIA 8 Salmon Recovery Council’s ability to make course-
corrections is subject to the limitations of staff capacity, data quality and availability, and funding to implement existing or updated strategies. 

Regional Annual and Biennial Reporting Cycles 
WRIA 8 plans to update its framework information annually.  We will respond to regional reporting requests in a manner similar to the one we use for our three-year work 
plan process now. 
 
 

http://www.govlink.org/watersheds/8/planning/chinook-conservation-plan.aspx
http://www.govlink.org/watersheds/8/default.aspx


 

Chinook M&M Final Report Page 63 of 79         

REFERENCES 

Kiyohara, K. 2013. Evaluation of juvenile salmon production in 2012 from the Cedar River and Bear Creek. Wild salmon production evaluation unit, Science Division, Fish 
Program, Washington Department of Fish and Wildlife. Olympia, WA. June 2013. 

RITT, (2013 Draft) Puget Sound Chinook Salmon Recovery: A Framework for the Development of Monitoring and Adaptive Management Plans http://www.nwfsc.noaa.gov 

Stiles, K. et al., 2014 (Draft), Puget Sound Partnership Pressure Taxonomy Working Paper. https://sites.google.com/a/uw.edu/puget-sound-open-standards---temporary-
share-site/documents/pressures-taxonomy 
 
WRIA 8 Estuary and Nearshore Work Group. 2010. Salmon Bay Estuary Synthesis Report. Prepared by Taylor and Associates, Inc. Seattle, WA. 
http://www.govlink.org/watersheds/8/reports/SalmonBayEstuary-SynthesisReport-January2010.pdf  
 
WRIA 8 Technical Committee. 2006. Chinook population structure for the Lake Washington/Cedar/Sammamish Watershed. Technical Memo 2006-01. Seattle, WA.  

 
 
 
 
 

 

 

https://sites.google.com/a/uw.edu/puget-sound-open-standards---temporary-share-site/documents/pressures-taxonomy
https://sites.google.com/a/uw.edu/puget-sound-open-standards---temporary-share-site/documents/pressures-taxonomy
http://www.govlink.org/watersheds/8/reports/SalmonBayEstuary-SynthesisReport-January2010.pdf


 

Chinook M&M Final Report Page 64 of 79         

APPENDICES 

A.1. Priority Ecosystem Components for Chinook Recovery  
A.2. Diagrams - Conceptual Models and Results Chains  
A.3. Pressures  
A.4. Status and Trends Monitoring Gaps and Priorities  
A.5. Effectiveness Monitoring Gaps and Priorities  
A.6. 3 Year Work Plan Table 
  



 

Chinook M&M Final Report Page 65 of 79         

A.1. Priority Ecosystem Components for Chinook Recovery 

The following priority ecosystem components were identified by our watershed for Chinook recovery. The descriptions are consistent with the ecosystem components as 
described in the Common Framework (RITT 2013) but additional watershed context may be provided. 

CHEM-C08. Bluff backed beaches 
Bluff backed beaches are within the Drift Cell system type and include the following shoreline types: • Sediment source beaches • Depositional beaches • Beach 
seeps • Plunging sediment bluffs and the following habitat zones: • Marine riparian zones • Bluff faces • Backshores, berms, beach faces, tide flats, low tide 
terraces 

CHEM-C09. Pocket estuaries 
Also known as embayments, Pocket estuaries are within the Drift Cell system type and include the following shoreline types: • Drowned channel lagoons • Tidal 
delta lagoons • Longshore lagoons • Tidal channel lagoons (or marshes) • Closed lagoons and marshes • Open coastal inlets and the following habitat zones: • 
Marine riparian zones • Tidal channels (e.g., distributary and blind tidal channels, lagoon inlets/outlets) • Impoundments (e.g., lagoons, ponds, lakes) • Tidally 
influenced wetlands (e.g., saltmarsh, scrub-shrub, forested) • Backshores, berms, beach faces, tide flats, low tide terraces. 
 
NOTE:WRIA 8 proposes to include Salmon Bay in this component. 

CHFW-C03. Channels less than 50m BFW 
Includes Cedar and Sammamish rivers, tributaries to Cedar and Sammamish rivers, tributary streams to Lakes Washington and Sammamish, and streams draining 
directly to Puget Sound. 
 
Streams in WRIA 8 are grouped into three tiers: Tier 1 streams (Cedar River; Sammamish River; Rock, Taylor, Peterson, Bear, Cottage Lake, and Issaquah 
Creeks) are highest priority and include primary spawning areas as well as migratory and rearing corridors.Tier 2 streams (Little Bear, North, Kelsey, and May 
Creeks) are second priority and include areas less frequently used by Chinook salmon for spawning. Tier 3 areas are infrequently used by Chinook salmon, but are 
still important areas for water quality and flow management. 

CHFW-C04. Side channels 
Side channels of Cedar and Sammamish mainstems only. Includes the following habitat types at the reach scale: Unconfined: Alluvial - Step pools, Plane beds, 
Pool riffles, Dune ripples. Includes the following habitat types at the habitat unit scale: Pools, Glides, Riffles, Rapids, Runs 

CHFW-C05. Non-Channel Lakes and Wetlands 
Lake Washington serves as a functional 'estuary' for juvenile Chinook species in the Lake Washington/Cedar/Sammamish Watershed. Juvenile Chinook rear along 
the shoreline in the southern portion of the lake as they migrate from the Cedar River to the Ship Canal and Salmon Bay. As they grow, they move further offshore 
and use deeper water. Juvenile Chinook exiting the Sammamish River into the lake do not appear to use the Lake Washington shoreline as much, because of their 
larger size/greater age at the time of their entry into the lake. 

CHSP-C13. Chinook salmon (Cedar) 
Cedar River Chinook population 

CHSP-C13. Chinook salmon (Sammamish) 
Sammamish River Chinook population 

CHSP-C14b. Species & food webs 
This component includes freshwater and nearshore/marine predators, competitors and prey of Chinook, as well as other dimensions of food webs and species that 
might be disease vectors or have other impacts on Chinook salmon. Indicators should address attributes across all habitat types where appropriate. 

CHUP-C01. Uplands 
Includes both Cedar and Sammamish basins/populations. Includes upland areas, or geomorphic surfaces with no defined channel, associated with Chinook 
habitats. These areas may include isolated wetlands. 



 

Chinook M&M Final Report Page 66 of 79         

A.2. Diagrams - Conceptual Models and Results Chains 

A.2.1 and A.2.2 - See the companion 11x17 Appendix for a complete set of high resolutions conceptual models (A.2.1) and results chains (A.2.2) for our watershed. 
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A.3. Pressures in Our Watershed 

This table includes all of the pressures identified by the watershed. The pressures were selected from the Puget Sound Taxonomy of Sources of Pressures developed by 
the Puget Sound Partnership (PSPA 2014). The definitions or pressure name may have been modified from the PSPA taxonomy to better reflect conditions in the 
watershed. 
 

Pressure Description 

 Housing & Urban Areas Human cities, towns, and settlements including non-housing development typically integrated with housing This class dovetails 
with 1.2 Commercial and Industrial Areas (including ports). As a general rule, however, if people live in the development, it 
should fall into this source class. This class does not include transportation and utility infrastructure, water use, shoreline 
armoring and overwater structures, or runoff and other pollution associated with any developed areas (see 4, 7, and 9). 
Examples: urban areas, suburbs, villages, ranchettes, vacation homes, shopping areas, offices, schools, hospitals, land 
reclamation or expanding human habitation that causes habitat conversion or degradation in riverine, estuary and coastal 
areas, etc. 

 Commercial & Industrial Areas 
(Including Ports) 

Factories and other commercial centers Shipyards and airports fall into this class, whereas shipping lanes and flight paths fall 
under 4. Transportation & Service Corridors. Overwater structures and shoreline armoring associated with marinas and ports 
full under 7 Natural System Modifications. Water use and dams are also covered under 7 Natural System Modifications. For 
runoff and other pollution associated with commercial and industrial areas, see 9. Pollution. Examples: military bases, factories, 
stand-alone shopping centers, office parks, power plants, train yards, ship yards, ports, airports, landfills, etc. 

 Tourism & Recreation Areas Tourism and recreation sites with a substantial footprint This class includes vacation housing/resorts and associated habitat 
effects of recreation areas. However, disturbance effects posed by recreational activities outside the footprint of developed 
areas are included in 6.1 Recreational Activities. Examples: ski areas, golf courses, resorts, ball fields, county parks, 
campgrounds, coastal and estuarine tourist resorts, etc. 

 Annual & Perennial Non-Timber 
Crops 

Crops planted for food, fodder, fiber, fuel, or other uses This class includes small-holder farming, agro-industry farming, and 
rotating agriculture. 

 Livestock Farming & Ranching Domestic terrestrial animals raised in one location on farmed or non-local resources (farming); also domestic or semi-
domesticated animals allowed to roam in the wild and supported by natural habitats (ranching) This class includes small-holder 
grazing, ranching or farming, and agro-industry grazing, ranching and farming, and nomadic grazing. In farming, animals are 
kept in captivity; in ranching they are allowed to roam in wild habitats. Forage of wild resources for stall-fed animals falls under 
5.2 Gathering Terrestrial Plants. If a few animals are mixed in a subsistence cropping system, it belongs in 2.1 Annual & 
Perennial Non-Timber Crops. 

 Marine & Freshwater Finfish 
Aquaculture 

Finfish raised in one location on farmed or non-local resources; also hatchery fish allowed to roam in the wild This class 
includes pressures associated with the location, intensification, or practice of finfish aquaculture. Farmed animals are kept in 
captivity; hatchery fish are put into wild habitats and are the aquatic equivalent of terrestrial ranching. 

 Mining & Quarrying Exploring for, developing, and producing minerals and rocks Deforestation caused by strip mining should be included here if the 
motivation is access to minerals. It should be included in 5.3 Logging & Wood Harvesting if the primary motivation is access to 
the trees. Sediment or toxic chemical runoff from mining is under 9.2 Industrial & Military Effluents. Examples: coal strip mines, 
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Pressure Description 

alluvial gold panning, gold mines, rock quarries, sand/salt mines, coral mining, deep sea nodules, guano harvesting, dredging 
outside of shipping lanes, etc. 

 Roads & Railroads (Including 
Culverts) 

Surface transport on roadways and dedicated tracks Off-road vehicles are treated in the appropriate category in 6. Human 
Intrusions & Disturbance. If there are small roads associated with a major utility line, they belong in 4.2 Utility & Service Lines. 
Examples: highways, secondary roads, primitive roads, logging roads, bridges & causeways, fencing associated with roads, 
freight/passenger/mining railroads, etc. 

 Utility & Service Lines Transport of energy & resources Cell phone and other communication towers connected by small access roads belong here. If 
there are small utility lines using a road right of way, they belong in 4.1 Roads & Railroads. Oil spills from pipelines should go in 
9.2 Industrial & Military Effluents. Examples: electrical & phone wires, aqueducts, oil & gas pipelines, electrocution of wildlife, 
etc. 

 Shipping Lanes and Dredged 
Waterways 

Transport on and in freshwater and ocean waterways.This class includes vessel traffic as well as dredging and other activities 
that maintain shipping lanes. Wastewater discharge from tugs and non-military cargo vessels is also included here. Anchor 
damage from dive boats belongs in 6.1 Recreational Activities. Oil spills from ships should go in 9.2 Industrial & Military 
Effluents. Examples: canals, shipping lanes, whale-watching routes, wakes from cargo ships, etc. 

 Logging & Wood Harvesting Harvesting trees and other woody vegetation for timber, fiber, or fuel 
This includes subsistence scale use and large scale use, both of which can have intentional and unintentional effects on target 
and non-target species. Felling trees to clear agricultural land goes in the appropriate category in 2. Agriculture & Aquaculture. 
If it is a few timber species that are planted on a rotation cycle, it belongs in 2.2 Wood & Pulp Plantations. If it is multiple 
species or enrichment plantings in a quasi-natural system, it belongs here. Consider the specific product(s) harvested and the 
method used e.g., clear cutting of hardwoods, selective commercial logging, pulp or woodchip operations, fuel wood collection, 
etc. 

 Fishing & Harvesting Aquatic 
Resources 

Harvesting aquatic wild animals or plants for commercial, recreation, subsistence, research, or cultural purposes, or for 
control/persecution reasons; includes accidental mortality/bycatch This category focuses on all kinds of species that are 
primarily found in an aquatic environment as well as some species that live on the terrestrial/aquatic boundary. Hunting seals, 
whales and other marine mammals, and freshwater and marine turtles should go here. Hunting otters, beavers, amphibians, 
waterfowl, and sea birds should go in 5.1 Hunting & Collecting Terrestrial Animals. This class includes large scale harvest and 
subsistance/small scale harvest and can be a source of multiple stressors, including harvest (intentional), and discards or 
bycatch (unintentional). Note that associated stresses can be both ecosystem degradation and species mortality. Examples: 
commercial trawling, commercial long-line fisheries, whaling, seal hunting, turtle egg collection, live coral collection, seaweed 
collection, blast fishing, cyanide fishing, artisinal trawling, shark nets trapping non-target species, loss of a species' prey base 
due to over-harvesting by humans of their prey, etc. beach protection with shark nets, sharks and seals killed because they eat 
commercial fish species, etc. 

 Recreational Activities People spending time in nature or traveling in vehicles outside of established transport corridors, usually for recreational 
reasons This class includes wastewater discharged from recreational vessels. It does not include work involving consumptive 
use of biodiversity. For example, disturbance impacts from loggers or hunters would be in the appropriate category in 5. 
Biological Resource Use. Vehicles in established transport corridors go in 4. Transportation & Service Corridors. The 
development of activities at permanent recreational or tourist facilities (such as hotels and resorts) should be included under 
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section 1.3 Tourism & Recreation Areas rather than here. Examples: off-road vehicles, motorboats, motorcycles, jet-skis, 
snowmobiles, ultralight planes, dive boats, whale watching, mountain bikes, hikers, cross-country skiers, hangliders, 
birdwatchers, scuba divers, pets brought into recreation areas, temporary campsites, caving, rock-climbing, etc. 

 Fire & Fire Suppression Suppression or increase in fire frequency and/or intensity outside of its natural range of variation This class focuses on the 
human activities that lead to either not enough fire or too much fire in the ecosystem in question. If fire escapes from 
established agricultural lands, it belongs here, if fire is used to clear new agricultural lands, it belongs in the appropriate 
category in 2. Agriculture & Aquaculture. It also includes damaging "natural" fires in systems that have lost their natural 
resilience. Examples: inappropriate fire management, escaped agricultural fires, arson, campfires, fires for hunting, fire 
suppression to protect homes, etc. 

 Abstraction of surface water Diverting or withdrawing surface water 

 Abstraction of ground water Pumping or other extraction of ground water 

 Dams Construction or operation of dams used to generate hydropower or manage how and when water flows through a system 
Impacts associated with dams include conversion/loss or degradation of habitat, altered hydrology, and altered connectivity 

 Freshwater Levees, Floodgates, 
Tidegates 

Levees & floodgates along freshwater systems to manage the hydrologic flow in a system Impacts associated with levees and 
floodgates include conversion/loss or degradation of habitat, altered hydrology, and altered connectivity 

 Marine Levees, Floodgates, 
Tidegates 

Levees & tidegates along marine water systems to manage or exclude marine water into the freshwater system Impacts 
associated with levees and tidegates include conversion or degradation of habitat, altered hydrology, and altered connectivity 

 Freshwater shoreline 
infrastructure 

Armoring of freshwater shorelines and overwater structures that alter, destroy, and disturb habitats and species via a 
nonconsumptive use, including industrial, commercial, and recreational marinas, ports and shipyards. Runoff from impervious 
surfaces or other water pollution should go in 9.1. 

 Marine shoreline infrastructure Armoring of marine shorelines and overwater structures that alter, destroy, and disturb habitats and species via a 
nonconsumptive use, including industrial, commercial, and recreational marinas, ports and shipyards. Runoff from impervious 
surfaces or other water pollution should go in 9.1. 

 Sewer - Domestic & Municipal 
Wastewater to Sewer 

Discharges from municipal WWTPs into hydrologic systems This class includes water-borne sewage that includes nutrients, 
pathogens, toxic chemicals, and sediments. Discharges from combined sewer overflows CSOs are included here. Onsite 
sewage systems (OSS) go in 9.1.1.2. This class does not include wastewater discharged from recreational and other vessels 
(see 4.3, 6.1 and 6.2), or biosolids applied in terrestrial environments (see 9.3). 

 OSS - Domestic and Commercial 
Wastewater to Onsite Sewage 
Systems (OSS) 

Discharges from Onsite Sewage Systems (OSS) This class includes sewage and leachates (nutrients, toxic chemicals and/or 
sediment) from residences and commercial facilities not connected to a municipal system (septics, small private systems, and 
everything with a drain field). 

 Runoff from residential and 
commercial lands 

Introduction of exotic or excess material into hydrologic system due to surface water loading and runoff from the built 
environment This class includes runoff from commercial and residential lands, transportation facilities and corridors, as well as 
hull-cleaning and other pollution from marina infrastructure and land-based boat maintenance practices (i.e. NPDES regulated 
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activities that occur in marinas and shipyards). Loading from septic systems (OSS) goes in 9.1.1.2, combined sewer overflows 
(CSOs) goes in 9.1.1.1, runoff from other activities (e.g. agriculture, timber harvest) goes in 9.3, and industrial runoff goes in 
9.2.4. 

 Oil Spills Accidental, episodic, or potentially catastrophic spill of oil and hazardous waste in aquatic and terrestrial environments This 
class includes oil spills from pipelines, vessels, marine terminals, and industrial facilities. It does not include chronic or other 
frequent, smaller pollution events related to normal operations of vehicles, vessels, etc (see 9.1.2) 

 Industrial Wastewater Discharge from industrial WWTPs into hydrologic systems This class includes water-borne sewage that includes nutrients, 
pathogens, toxic chemicals, and sediments. Loading from municipal and domestic WWTP goes in 9.1.1.1, septic systems 
(OSS) goes in 9.1.1.2, combined sewer overflows (CSOs) goes in 9.1.1.1, runoff from other activities (e.g. agriculture, timber 
harvest) goes in 9.3, and industrial runoff goes in 9.2.4. 

 Industrial Runoff Introduction of exotic or excess material into hydrologic system due to surface water loading and runoff from industrial lands 
This class includes runoff from industrial facilities and lands. Runoff from other lands (residential and commercial) goes in 9.1.2. 
Loading from septic systems (OSS) goes in 9.1.1.2, combined sewer overflows (CSOs) goes in 9.1.1.1, runoff from other 
activities (e.g. agriculture, timber harvest) goes in 9.3, and industrial runoff goes in 9.2.4. 

 Agricultural & Forestry Effluents Water-borne pollutants from agricultural, silivicultural, and aquaculture systems that include nutrients, toxic chemicals and/or 
sediments including the effects of these pollutants on the site where they are applied This class also includes pollutants added 
by biosolids, herbicide, and pesticide application. Wind erosion of agricultural sediments or smoke from forest fires goes in 9.5 
Air-Borne Pollutants. Examples: nutrient loading from fertilizer run-off, manure from feedlots, nutrients from aquaculture, etc.; 
soil erosion from overgrazing, increased run-off and hence sedimentation due to conversion of forests to agricultural lands, etc.; 
herbicide run-off from orchards, etc. 

 Garbage & Solid Waste Rubbish and other solid materials including those that entangle wildlife This class generally is for solid waste outside of 
designated landfills - landfills themselves should go in 1.2 Commercial & Industrial Areas. Likewise, toxins leaching from solid 
waste - for example, mercury leaking out of a landfill into groundwater - should go in 9.2 Industrial & Military Effluents. 
Examples: municipal waste, litter from cars, flotsam & jetsam from recreational boats, waste that entangles wildlife, construction 
debris, etc. 

 Air-Borne Pollutants Atmospheric pollutants from stationary and mobile sources This class includes smog and ozone, the specific sources of which 
can be difficult to determine and difficult to address. Examples: smog from vehicle emissions, factory smoke emissions, coal 
burning, wind dispersion of pollutants or sediments, smoke from forest fires or wood stoves, etc. Associated stressors can 
include acid rain, excess nitrogen deposition, radioactive fallout 

 Release of Excess Energy (light, 
heat, sound) 

Inputs of heat, sound, or light that disturb wildlife or ecosystems These inputs of energy can have strong effects on some 
species or ecosystems. Examples: lamps attracting insects, beach lights disorienting turtles, etc.; heated water from power 
plants, damaging atmospheric radiation resulting from ozone holes, etc.; noise from highways or airplanes, sonar from 
submarines that disturbs whales, etc. 
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A.4. Status and Trends Monitoring Priorities and Gaps 

This table lists status and trends indicators identified by the watershed as well as key gaps where indicators of ecosystem condition are needed. The list is organized 
alphabetically by indicator and the relevant ecosystem components are included. Any information about monitoring priorities that was developed as part of the M and AM 
Phase I project is also included. 

Indicator Name Details Comments 
Associated 

Factor 
Priority 

Migrant to locks 
survival 
(Sammamish) 

 Use hatchery tagged fish? Chinook 
salmon 
(Sammamish) 

Very 
High 

Percent hatchery-
origin spawners 
(pHOS) 
(Sammamish) 

  Chinook 
salmon 
(Sammamish) 

Very 
High 

WRIA8-abund2. 
Total spawner 
abundance -- Redd 
Count (Cedar) 

Redd surveys are currently conducted 3x/week on 
the Cedar River during spawning season by SPU 
and partners, and data reported annually. 

WRIA 8 has not officially set numeric goals for 
numbers of redds; however, goals could be 
extrapolated based on the goal for number of adult 
returns using the assumption of 2.5 adults per 
redd. (E.g., 1200 adults / 2.5 adults per redd = 480 
redds). 

Chinook 
salmon (Cedar) 

Very 
High 

WRIA8-abund2S. 
Total spawner 
abundance Redd 
count 
(Sammamish) 

Redd surveys are currently conducted weekly by 
WDFW and partners. All major Chinook salmon-
bearing tributaries are surveyed (Bear, Cottage 
Lake, Issaquah, Little Bear, North, Kelsey). 

WRIA 8 has not officially set numeric goals for 
numbers of redds; however, goals could be 
extrapolated based on the goal for number of adult 
returns using the assumption of 2.5 adults per 
redd. (E.g., 1000 adults / 2.5 adults per redd = 400 
redds). 

Chinook 
salmon 
(Sammamish) 

Very 
High 

WRIA8-dist1S. 
Number of 
subbasins 
occupied by 
spawners 
(Sammamish) 

See WRIA 8 Implementation Progress Report (2011) 
for latest published estimate. Overall goal is to 
maintain or expand spawning area distribution and 
expand rearing habitat for juvenile Chinook. Includes 
removal of passage barriers where they exist. 
Assessed with annual spawner (redd) surveys 
covering all Chinook streams in WRIA 8. Number of 
basins not explicitly stated. 

 Chinook 
salmon 
(Sammamish) 

Very 
High 
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Indicator Name Details Comments 
Associated 

Factor 
Priority 

WRIA8-div3. 
Diversity of 
outmigration timing 
(Cedar) 

Assumption is that template conditions in the Cedar 
River were 50% or greater proportion of late-season 
parr migrants (sometimes referred to in WRIA 8 
documents as smolt or pre-smolt migrants). See 
Kiyohara et al. 2012 for latest data. Overall numbers 
of parr migrants has increased on average by 46%; 
however, since numbers of fry migrants have 
increased at a greater rate, proportion has recently 
declined. 

Suggest that the goal for this indicator should be 
considered in light of new information. Number of 
parr (late-season) migrants has increased by 46%, 
while the number of fry (early-season) migrants 
has increased by 290%. Increasing proportion of 
in-stream rearing (vs. in-lake rearing) depends 
upon restoring flood plain refugia (i.e. setting back 
levees). 

Chinook 
salmon (Cedar) 

Very 
High 

WRIA8-div5. 
Percent hatchery-
origin spawners 
(pHOS) (Cedar) 

Proportion of hatchery-origin spawners on Cedar 
spawning grounds. PHOS has ranged from 10-34% 
(2004-2008). Estimated from annual carcass 
surveys. 

Majority of hatchery Chinook are from Issaquah 
hatchery, which were not marked prior to 2000. 

Chinook 
salmon (Cedar) 

Very 
High 

WRIA8-for1. Acres 
of forest 

Use remote sensing to assess change in overall 
forest cover over time in each subbasin. Could use 
satellite imagery or higher resolution aerial 
photography. May differentiate between 
inside/outside UGA, Tier 1, 2, 3 or other schemes. 
Targets have not been established for this indicator. 

LandSat imagery (30m pixels) currently is used by 
NOAAto classify land cover every 5 years. WRIA 8 
has analysed and reported on forest cover change 
1991-1996-2001-2006. 
http://www.govlink.org/watersheds/8/reports/W8La
ndcoverChangeReport7-19-2011.pdf  Data from 
2011 recently have been released (2013). 

Uplands Very 
High 

WRIA8-prod1. Egg 
to migrant survival 
(Cedar) 

Total egg to migrant survival rate, measured at 
Cedar River fry/parr traps. Reported annually by 
WDFW (e.g., Kiyohara 2013). See report for 
methods. Depends on operating trap and annual 
redd surveys for estimates.  Average annual egg-
migrant survival rate (1998-2006) = 9.2% Source: H-
Integration table 12/07/09. 

Very high priority metric. Goal is to maintain 
survival rate within normal range derived from 
literature (see Quinn 2005 Table 15-1). 

Chinook 
salmon (Cedar) 

Very 
High 

WRIA8-prod1S. 
Egg to migrant 
survival 
(Samammish) 

Total egg to migrant survival rate, measured at Bear 
Creek fry/parr traps. Reported annually by WDFW 
(e.g., Kiyohara 2013). See report for methods. 
Depends on operating trap and annual redd surveys 
for estimates.  Average annual egg-migrant survival 
rate (1998-2006) = 2.9% Source: H-Integration table 
12/07/09. 

Goal is to maintain survival rate within normal 
range derived from literature (see Quinn 2005 
Table 15-1). 

Chinook 
salmon 
(Sammamish) 

Very 
High 
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Indicator Name Details Comments 
Associated 

Factor 
Priority 

WRIA8-prod4. 
River 
outmigrants/spawn
er (Cedar) 

Reported annually by WDFW (e.g., Kiyohara 2013). 
See report for methods. Depends on operating trap 
and annual redd surveys for estimates. WRIA 8 has 
not officially set numeric goals for outmigrants per 
spawner. 

Very high priority metric. Focuses on the 
freshwater life history stages most greatly 
influenced by habitat managers. 

Chinook 
salmon (Cedar) 

Very 
High 

WRIA8-prod4S. 
River 
outmigrants/spawn
er (Sammamish) 

Reported annually by WDFW (e.g., Kiyohara 2013). 
See report for methods. Depends on operating trap 
and annual redd surveys for estimates. WRIA 8 has 
not officially set numeric goals for outmigrants per 
spawner. 

 Chinook 
salmon 
(Sammamish) 

Very 
High 

WRIA8-prod5. 
Redd:Redd 
Productivity 
(Cedar) 

>/= 2 returns per spawner 2-4 years outof 10 
(Redd:redd productivity estimation method). Source: 
WRIA 8 H-Integration work group 2009. See WRIA 8 
Implementation Progress Report (2011) for latest 
estimate. Note: estimates lag by 5 years because 
analysis must include all age classes (2y-5y). 

High priority metric calculated periodically by WRIA 
8. Depends on unbroken annual sequence of redd 
surveys, age class and hatchery origin spawners 
data. Estimates calculated for years 1998-2005. 
Integrates entire salmon life cycle (including marine 
and nearshore rearing). 

Chinook 
salmon (Cedar) 

Very 
High 

WRIA8-prod5S. 
Redd:Redd 
productivity 
(Sammamish) 

Data collected but no goals have been set. Results 
consistently below 1. 

 Chinook 
salmon 
(Sammamish) 

Very 
High 

WRIA8-prod7. 
Juvenile survival 
through lake 
(Cedar) 

Targets for this indicator have not been established. 
The WRIA 8 Steering Committee recommends 
periodic snorkel surveys in Lake Washington to 
determine changes in abundance/survival of fry in 
index reaches of the lake. 

High priority data gap. Chinook 
salmon (Cedar) 

Very 
High 

WRIA8-rip2. Acres 
of 100y floodplain 
connected to 
channel (Cedar) 

Targets have not been set for this indicator. Could 
use remote sensing and King County floodplain 
mapping to quantify amount of connectivity between 
Cedar river and 100y floodplain. 

Currently not officially quantified. Initial GIS 
investigations (2013) estimated extent of 100y 
floodplain in Cedar at approximately 1,450 acres, 
with >550 acres in public ownership. Projects such 
as Rainbow Bend, Cedar Rapids, Riverbend and 
others where levees have been/will be set back 
should be quantified. 

Channels less 
than 50m BFW 

Very 
High 

WRIA8-rip5. 
Substrate 
composition 

Targets have not been set for this indicator. Indicator 
could be developed for % fines or embeddedness 
(e.g. PFC embeddedness rates of 30% or more = 
poor/fair) 

WRIA 8 has data from ~50 random wadeable 
streams (2009-2013). 

Channels less 
than 50m BFW 

Very 
High 
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Indicator Name Details Comments 
Associated 

Factor 
Priority 

WRIA8-rip7. % of 
historic accessible 
stream miles 
available to adult 
Chinook 

No targets have been officially established for this 
indicator, but implicit goal is to allow access to all 
areas historically occupied by Chinook salmon. 

 Channels less 
than 50m BFW 

Very 
High 

Forest 
fragmentation 
indices 

See NOAA C-CAP based analyses at 
http://csc.noaa.gov/digitalcoast/tools/lft 

see NOAA C-CAP page for tool -- remote sensing 
exercise using LandSat scale data. 

Uplands High 

Length of natural 
shoreline 

  Non-Channel 
Lakes and 
Wetlands 

High 

Placeholder for 
other survival rate 
questions 

What are factors influencing egg survival, early 
juvenile survival -- aggregating everything from 
deposition through juvenile outmigration prevents us 
from zeroing in on the relative survival factors at the 
early life history stages. 

 Chinook 
salmon (Cedar) 

High 

Temperature: 
7DADM 

  Non-Channel 
Lakes and 
Wetlands 

High 

Total length of 
natural riparian 
bank 

  Channels less 
than 50m BFW 

High 

WRIA8-abund1. 
Total spawner 
abundance AUC 
(Cedar) 

WDFW reports annually on estimated spawner 
abundance for the Cedar and Sammamish 
populations (hatchery and natural-origin fish are not 
distinguished in these estimates). WRIA 8 partners 
estimate % hatchery influence using carcass surveys 
(reported annually for Cedar River population only). 

Area-under-the-curve (AUC) estimation method, 
calculated by co-managers. 

Chinook 
salmon (Cedar) 

High 

WRIA8-abund1S. 
Total spawner 
abundance 
(Sammamish) 

WDFW reports annually on estimated spawner 
abundance (AUC) for the Cedar and Sammamish 
populations (hatchery and natural-origin fish are not 
distinguished in these estimates). Sammamish 
population data are index values. WRIA 8 partners 
estimate % hatchery influence using carcass surveys 
(reported annually for Cedar River population only). 
Carcass data for the Sammamish population are 
reported less frequently. 

A very large proportion of spawners in the 
Bear/Cottage index reaches (i.e. Sammamish 
population) are of hatchery origin. Uncertainty 
exists about whether this population would be 
sustainable without large numbers of hatchery 
spawners. 

Chinook 
salmon 
(Sammamish) 

High 
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Indicator Name Details Comments 
Associated 

Factor 
Priority 

WRIA8-dist1. 
Number of 
subbasins 
occupied by 
spawners (Cedar) 

See WRIA 8 Implementation Progress Report (2011) 
for latest published estimate of Chinook spawning in 
WRIA 8 basins. Overall goal is to maintain or expand 
spawning area distribution and expand rearing 
habitat for juvenile Chinook. Includes removal of 
passage barriers where they exist. Assessed with 
annual spawner (redd) surveys covering all Chinook 
streams in WRIA 8. Number of basins not explicitly 
stated. 

Baseline information is available but has not been 
explicitly quantified. Present assumption is that 
with passage into upper Cedar above Landsburg, 
current distribution for Cedar Chinook incorporates 
most if not all likely Chinook habitat. Goal is to 
maintain opportunity for spawning in all currently 
occupied areas. 

Chinook 
salmon (Cedar) 

High 

WRIA8-div1. 
Spawning timing 
(Cedar) 

Not currently analysed but could be estimated using 
annual spawner survey data collected at all Chinook 
spawning creeks (1999-present). 

is there an ongoing shift in spawn timing due to 
climate or other factors? Info is collected during 
redd surveys but not yet analysed 

Chinook 
salmon (Cedar) 

High 

WRIA8-div2. Age 
structure of upriver 
migrants (Cedar) 

Not currently analysed but could be estimated using 
annual spawner survey data collected at all Chinook 
spawning creeks (1999-present). 

 Chinook 
salmon (Cedar) 

High 

WRIA8-div2S. Age 
structure of upriver 
migrants 
(Sammamish) 

Not currently analysed but could be estimated using 
annual spawner survey data collected at all Chinook 
spawning creeks (1999-present). 

 Chinook 
salmon 
(Sammamish) 

High 

WRIA8-lake1. 
Spatial extent of 
riparian area 

Targets have not been established for this indicator. 
Periodic remote sensing (using Pierce 2012 analysis 
methodology) could quantify change in forest cover 
along lakeshore. Focus on Lake Washington 
lakeshore area south of I-90. Most lakeshore in 
highest priority migratory areas is developed. 

 Non-Channel 
Lakes and 
Wetlands 

High 

WRIA8-lake2. 
Shallow shoreline 
extent 

Targets have not been established for this indicator. 
Extent and contiguity of shallow shoreline. 
Geographic specificity: Lake Washington south of I-
90. 

 Non-Channel 
Lakes and 
Wetlands 

High 

WRIA8-lake3. 
Functioning/ 
restored creek 
deltas 

Targets for this indicator have not been created. 
Creek deltas to Lake Washington are important 
areas for juvenile salmon. 

 Non-Channel 
Lakes and 
Wetlands 

High 

WRIA8-prod6S. 
Adult:Adult 
Productivity 

Assessed and reported by Co-Managers  Chinook 
salmon 
(Sammamish) 

High 
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Indicator Name Details Comments 
Associated 

Factor 
Priority 

(Sammamish) 

WRIA8-rip1. Acres 
of natural riparian 
vegetation 

Targets have not been set for this indicator. It is 
possible that a remote sensing program (see Pierce 
ca. 2012) could track this periodically. Need map of 
100y floodplain. 

 Channels less 
than 50m BFW 

High 

WRIA8-rip3. 
Amount of 
unarmored 
channel 

Targets have not been set for this indicator. Linear 
feet of bank armoring on Cedar River and elsewhere 
should be quantified, and length removed or set back 
(e.g., Cedar Rapids, Rainbow Bend) tracked over 
time. 

 Channels less 
than 50m BFW 

High 

WRIA8-rip4. Large 
wood pieces per 
stream mile 

Targets have not been set for this indicator. King 
County Rivers section has completed a large wood 
inventory for the Cedar River (ca. 2012) comparing 
confined and unconfined reaches, but has not yet 
published a report. These data could serve as a 
baseline for future inventories -- goal could be to 
attain an amount within the range of PFC or as 
characterized in unimpaired Puget Lowland rivers 
(e.g. Booth and Fox 2004).  Note also that WRIA 8 
Wadeable Streams Status and Trends project 
collected wood data from 30-50 random sites 
(Ecology Master Sample) in 2009-2013 using 
Ecology/EMAP standardized protocol. These sites 
could be re-surveyed periodically to detect overall 
trends in wood loading in smaller streams. 

Assessment interval likely would need to be 5-10y. 
Targets have not been set by W8TC but would 
need to consider size of stream and geographic 
setting. Standards for urban/rural, Tier 1/2/3 would 
need to be set. See ratings in Habitat Limiting 
Factors analysis. See also 
http://www.stillwatersci.com/resources/2004boothet
al_PugetLowlandLWD.pdf 

Channels less 
than 50m BFW 

High 

WRIA8-rip6. Peak 
flow characteristics 

Targets have not been set for this indicator. Could 
use % deviation from an undisturbed watershed of 
similar size, geology and geography (PFC). 

Compared to natural flow regime in an undisturbed 
watershed of similar size, geology and geography. 
Linked to egg to migrant survival issues esp. in 
Cedar. 

Channels less 
than 50m BFW 

High 

WRIA8-rip6. 
Summer stream 
temperature 
(7DADM) 

Targets have not been set for this indicator. Could 
use Ecology or PFC standards for critical periods. 
Temperature generally not considered a problem for 
spring outmigration, but may be a factor in late 
spring/early summer outmigration through Ship 
Canal. Acknowledged to be potentially significant for 
fall spawning migration in the Ship Canal as well as 
some streams (esp. Sammamish R). 

Temperature data are collected remotely from 
various locations in the watershed (continuous 
stream gages). WRIA 8 Wadeable Streams project 
installed temperature sensors in ~50 randomly 
selected streams during the summers of 2012 and 
2013. Data are being analysed (2013-2014). 

Channels less 
than 50m BFW 

High 
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Indicator Name Details Comments 
Associated 

Factor 
Priority 

WRIA8-web3. 
Lake predator/ 
competitor 
assemblages 

 Targets for this indicator have not been 
determined. A key uncertainty in the WRIA 8 
framework is how food web dynamics change over 
time in Lake Washington and the Ship Canal. 
Some work on food web (predator) dynamics has 
been undertaken in Lake Washington. A survey of 
predator/competitor species in Lake Washington 
should be undertaken periodically to evaluate 
trends over time. 

Species & food 
webs 

High 

[Dissolved 
Oxygen] 

  Non-Channel 
Lakes and 
Wetlands 

Medium 

Amount of SAV   Bluff backed 
beaches 

Medium 

Isotopic signatures relatively low cost compared to predator survey; can 
describe predator diet (thus answering predator 
question)? 

 Species & food 
webs 

Medium 

Length of natural 
shoreline 

  Bluff backed 
beaches 

Medium 

Number and total 
acreage of pocket 
estuaries 

Landscape strategy should be to open culverts along 
nearshore 

 Pocket 
estuaries 

Medium 

Total length of side 
channels 

  Side channels Medium 

Total number of 
side channels 

  Side channels Medium 

WRIA8-div4S. 
Spawner alleles 
per locus 
(Sammamish) 

Genetic info not currently collected or analysed. 
Standards have not been determined. Baseline 
genetic data has been collected and analysed for 
other purposes (ca. 2005). 

 Chinook 
salmon 
(Sammamish) 

Medium 

WRIA8-prod3S. 
Size of fry, parr at 
outmigration 
(Sammamish) 

Reported annually by WDFW (e.g., Kiyohara 2013). 
See report for methods. WRIA 8 currently has no 
stated goals related to fish growth. 

 Chinook 
salmon 
(Sammamish) 

Medium 

[Chlorophyll A]   Channels less 
than 50m BFW 

Low 

[Fecal coliform]   Channels less 
than 50m BFW 

Low 
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Indicator Name Details Comments 
Associated 

Factor 
Priority 

Amount of MRV 
(shoreline length, 
in feet) 

  Bluff backed 
beaches 

Low 

Distribution of 
natural shoreline 

  Bluff backed 
beaches 

Low 

WRIA8-div1S. 
Spawning timing 
(Sammamish) 

Not currently analysed but could be estimated using 
annual spawner survey data collected at all Chinook 
spawning creeks (1999-present). 

 Chinook 
salmon 
(Sammamish) 

Low 

WRIA8-div4. 
Spawner alleles 
per locus (Cedar) 

Genetic info not currently collected or analysed. 
Standards have not been determined. Baseline 
genetic data has been collected and analysed for 
other purposes (ca. 2005). 

Not a high priority in WRIA 8 at this time. Chinook 
salmon (Cedar) 

Low 

WRIA8-prod2. Size 
at age (Cedar) 

Not currently analysed but could be estimated using 
age and size data collected from carcass surveys. 

Not a priority at this time. Chinook 
salmon (Cedar) 

Low 

WRIA8-prod2S. 
Size at age 
(Sammamish) 

Not currently analysed but could be estimated using 
age and size data collected from carcass surveys. 

Not a current priority for WRIA 8. Chinook 
salmon 
(Sammamish) 

Low 

WRIA8-prod3. Size 
of fry, parr at 
outmigration 
(Cedar) 

Reported annually by WDFW (e.g., Kiyohara 2013). 
See report for methods. WRIA 8 currently has no 
stated goals related to fish growth. 

 Chinook 
salmon (Cedar) 

Low 

WRIA8-prod6. 
Adult:Adult 
Productivity 
(Cedar) 

Lambda? Assessed and reported by Co-Managers. Depends on data and calculations by co-
managers. Unclear whether this metric uses only 
escapement data or is full run reconstruction. 
Integrates entire salmon life cycle (including marine 
and nearshore rearing). 

Chinook 
salmon (Cedar) 

Low 



 

Chinook M&M Final Report Page 79 of 79         

A.5. Effectiveness Monitoring Priorities and Gaps 

This table lists all implementation and effectiveness indicators identified by the watershed as well as key gaps where indicators of progress on recovery actions are 
needed. The list is organized alphabetically by indicator and information about associated desired outcomes (i.e. pressure reduction and intermediate results) for which 
they are providing measures of progress is included. Any information about monitoring priorities that was developed as part of the M and AM Phase I project is also 
included. 

NOTE: EFFECTIVENESS MONITORING INDICATORS HAVE NOT YET BEEN SUFFICIENTLY PROCESSED BY TECHNICAL AND POLICY BODIES TO INCLUDE IN 
THIS REPORT AT THIS TIME. 

 


