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CHAPTER 1 INTRODUCTION 

Fisheries and Hatchery Reform 

Operated to mitigate for the impacts hydroelectric dams and habitat losses, Lower Columbia salmon and 
steelhead hatcheries have helped to sustain commercial, sport and tribal fisheries in the Columbia River 
and its tributaries and in the Pacific Ocean from California to Alaska.  However, past hatchery and harvest 
practices have also contributed to the decline of natural origin salmon and steelhead populations, many 
of which are now threatened with extinction.   
 
The Conservation and Sustainable Fisheries (CSF) Plan sets forth a comprehensive plan of action for 
Lower Columbia hatchery and harvest programs.  The goal of this plan is to support efforts to return 
natural origin lower Columbia salmon and steelhead to healthy, harvestable levels while sustaining 
important fisheries. It sets forth strategies, actions, and management practices that Washington 
Department of Fish and Wildlife (WDFW) will use in maintaining and operating its Lower Columbia 

hatcheries and in managing related fisheries. 

Lower Columbia Salmon and Steelhead Hatcheries 

Historically salmon were abundant throughout the Columbia River basin with run size estimates 
exceeding 5-11 million fish annually (CRITFC, 1995).  During the latter part of the 1800s salmon canning 
began and the harvest of Columbia River salmon as a food source increased rapidly.  Continued 
development of the region included forestry, agriculture, mining and other activities.  By the mid-1900s 
salmon abundance began to decline in part due to inadequately regulated harvest, but also due to 
extensive habitat changes resulting from development of the region. 
 
Construction and operation of hatchery facilities began in the early 1900s and continued throughout the 
century.  In 1938 the Mitchell Act was established for the purpose of conserving anadromous resources 
of the Columbia River Basin, which included establishment, operation and maintenance of hatchery 
facilities in Oregon, Washington and Idaho (NOAA Fisheries, 2014).  Fish produced at Mitchell Act 
facilities are intended to partially compensate for fish and habitat losses caused by the construction of 
dams within the Federal Columbia River Power System (FCRPS).   
 
Additional lower Columbia hatchery facilities have been constructed and are operated with funds 
provided by Tacoma Power in the Cowlitz Basin and PacifiCorp in the Lewis Basin.  These facilities are 
intended to mitigate for the impact to salmon and steelhead populations resulting from the construction 
of hydropower facilities on the mainstem Cowlitz and North Fork Lewis Rivers.  A key component of these 
mitigation programs is the reintroduction of salmon and steelhead to upper basin areas that have been 
blocked to fish passage for over 50 years.   
 
Hatchery programs provide a positive economic benefit for the Columbia Basin, and the region, in terms 
of personal income from commercial and recreational harvest plus hatchery operations.  Mitchell Act 

hatchery facilities support over 1,300 full- and part- time jobs that create an estimated $54 million in 
personal income for rural communities in the region.  Mitchell Act1 supports an extensive 
network of hatcheries that produces over 50 million fish annually. 

                                                           
1 https://www.fws.gov/laws/lawsdigest/mitchel.html 

https://www.fws.gov/laws/lawsdigest/MITCHEL.HTML
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In the lower Columbia River, WDFW operates 13 facilities that produce over 30 million salmon and 
steelhead.  Collectively these hatchery programs provide substantial economic benefits and recreational 
opportunities in Washington and Oregon rural communities including Westport, Tillamook, Astoria, and 
Cathlamet2.  Lower Columbia River hatchery programs support sport and commercial fisheries that 
produce a $29.3 million annual contribution to local personal income and an estimated 1,108 full- and 
part-time fishery-related jobs throughout the region, excluding hatchery operation related jobs (TCW 
Economics, 2009). 
 
WDFW-operated hatcheries in the lower Columbia River depend on a variety of funding sources to 
operate and maintain these facilities (Figure 1-1).  The vast majority of the funding (91%) for lower 
Columbia hatchery programs and facilities is provided by Mitchell Act (59%), Tacoma Power (20%) and 
PacifiCorp (12%).  Lower Columbia hatchery production supports fisheries ranging from the interior 
Columbia River, down to northern California and up to Southeast Alaska.  For example, more than 40% of 
the Chinook salmon catch off the Washington and northern Oregon coasts is reared in Mitchell Act 
programs and an estimated 25% of coho salmon caught off Washington and 35% caught off Oregon 
originate in Mitchell Act facilities.  Production from other funding sources would contribute to these 
fisheries at similar rates as Mitchell Act funded programs.  Additionally, these programs support salmon 
and steelhead fisheries in tributaries throughout the lower Columbia River. 

 

 
 
Figure 1-1.  Percentage of smolts produced by funding source in southwest Washington. 

 
Fish hatcheries have been a part of Washington State communities for over 100 years.  Not only are they 
the backbone of artificial production, which provides economic and recreational opportunities, but they 
also become a part of the fabric that makes up the local communities.  WDFW-operated hatcheries, 
regardless of funding source, provide a wide range of involvement from structured educational outreach 
programs to visitor centers and kiosks where anyone can simply drop by and visit with staff to see how 
the fish are raised.   
 

                                                           
2 TCW Economics consulting firm, 2009 

Mitchell Act, 59%

Tacoma Power, 20%

PacifiCorp, 12%

State, 8% BPA, 1%

Smolts Produced by Funding Source in Southwest Washington
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Although providing important social, cultural and economic benefits, hatchery and harvest practices have 
contributed to the decline of natural origin salmon and steelhead populations (LCFRB, 2010).  Hatchery 
fish have reduced the productivity and abundance of natural origin salmon and steelhead populations in 
the lower Columbia through competition, introduction of disease and the loss of fitness through 
interbreeding.  Decades of intense fishing has dramatically reduced the number of natural origin fish 
returning to spawning grounds.   
 
These hatchery and harvest impacts coupled with the loss or degradation of critical habitat, hydro-system 
impacts, and increased predation by birds, marine mammals, and fish have resulted in the listing of 
nearly all lower Columbia River salmon and steelhead populations as threatened under the federal 
Endangered Species Act (ESA).  Over 70% of the 72 Washington salmon and steelhead populations in the 
lower Columbia are at a high to very high risk of extinction.  Only three of these Washington populations 
are deemed to be at a low extinction risk (LCFRB 2010). 
 
Efforts to restore these listed fish to healthy, harvestable levels have been underway for over 15 years.  
Since the mid-1990’s harvest impacts on natural origin salmon and steelhead have been reduced 
substantially and improvements to hatchery practices have been initiated, but additional ongoing efforts 
are still needed to assist in the recovery of ESA-listed populations while maintaining productive fisheries.  
The lower Columbia River salmon recovery planning and Hatchery Scientific Review Group (HSRG) 
processes have provided a regional framework for achieving these needed improvements. 
 
Recovery planning began with the listing of Chinook, chum and steelhead as threatened under the ESA in 
1998 and 1999, and in Washington, recovery efforts are guided by the Washington Lower Columbia 
Salmon Recovery and Fish & Wildlife Subbasin Plan (Washington Recovery Plan) which was completed in 
2004 and updated in 2010.  The Washington Recovery Plan establishes goals and identifies needed 
viability improvements for each population.  It recognizes that improving population viability will require 
reductions in habitat, hatchery, harvest and hydro-system impacts that currently limit the productivity of 
lower Columbia salmon and steelhead populations. 
 
In 2009 the HSRG reviewed Columbia River hatchery programs and provided recommendations regarding 
improvement to current hatchery and harvest practices that would benefit natural origin populations and 
support sustainable fishing opportunities.  The findings and recommendations resulting from that review 
are presented in HSRG’s Columbia River Hatchery Reform System-Wide Review (HSRG, 2009a). 
 
Subsequently the Washington Fish and Wildlife Commission (WFWC) adopted a Hatchery and Fishery 
Reform policy (WDFW, 2009b) to direct hatchery and fishery reform actions by WDFW.  A key tenet of 
this policy was that all WDFW operated hatcheries would achieve HSRG standards regarding impacts to 
natural origin populations.  WDFW subsequently began a process of evaluating current hatchery and 
harvest practices in the lower Columbia River for the purpose of identifying reform actions that WDFW 
could implement to reduce impacts to natural origin populations and maintain sustainable ocean and 
freshwater fisheries.  The results of this evaluation and the overall vision for future of WDFW hatchery 
programs are captured in the Hatchery Action Implementation Plans (HAIP), which were completed in 
2009 (see Appendix 3).  This effort grew to become the CSF Plan, which built upon the information 
provided in the HAIPs.  
 
 
 



Chapter 1 Introduction  7 | P a g e  

The Conservation and Sustainable Fisheries Plan 

The Lower Columbia Fish Recovery Board (LCFRB) and WDFW have utilized guidance and information 
provided in the Washington Recovery Plan, HSRG reviews 
and findings, National Marine Fisheries Service (NMFS) 
Columbia River Basin Hatchery Final Environmental Impact 
Statement (FEIS) and relevant WFWC policies to develop a 
CSF Plan that will:  
 

 Support efforts to return natural origin lower 
Columbia salmon and steelhead to healthy, 
harvestable levels; and 

 Sustain important fisheries. 
 

Figure 1-2.   Increase in number of spawners with and without 

hatchery reform when habitat is improves 10%.3 
 
The CSF Plan is a critical part of an integrated “All-H” approach to salmon recovery embodied in the 
Washington Recovery Plan (LCFRB 2010).  In an “All-H” recovery approach; habitat, hydropower, hatchery 
and harvest actions are coordinated and sequenced to:  

a. Provide habitat of sufficient quality and quantity to support viable self-sustaining natural fish 
populations; 

b. Ensure sufficient numbers of natural spawners reach the spawning grounds; and 

c. Ensure natural spawner populations are sufficiently “fit” or adapted to effectively use 
available habitat.  

 
Genetically fit naturally spawning fish are better adapted to local conditions, thereby being more 
productive and better able to sustain themselves in the natural environment.  Hatchery reforms assist in 
achieving improved reproductive fitness of natural origin populations by ensuring that hatchery fish: 
 

 Have a similar genetic composition to that of natural spawners (integrated hatchery programs); 
or  

 Are sufficiently separated in time and/or space so as not to negatively interact with natural origin 
populations (segregated hatchery program). 
 

Harvest reforms provide additional assistance by reducing the number of hatchery origin fish reaching 
the spawning grounds.  Furthermore, the synergistic effects of a coordinated “All-H” approach can 
compound the benefits of habitat restoration, hatchery and harvest reform actions and help to speed 
recovery efforts.  Hatchery reforms can increase the productive capacity of natural origin populations and 
their ability to effectively use available habitat.  Harvest programs can help to ensure a sufficient number 
of natural origin fish return to spawn and reduce the number of hatchery origin fish that return to natural 
spawning areas.  Habitat programs can enhance the quality and quantity of available habitat which in 
turn determines how many natural origin fish can be produced.  The results of the combined actions are 
compounded to produce a larger natural origin population than would be possible if these same actions 
were implemented independently (See Figure 1-2). 

                                                           
3 HSRG, 2009a 
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The CSF Plan is a living document that consists of three components: 
• Implementing hatchery and harvest reform actions; 
• Monitoring to evaluate population responses; and 
• Adaptive management that adjusts hatchery and harvest programs depending on population 

responses. 
 

The CSF Plan is a comprehensive plan that utilizes the most recent data collected through ongoing 
monitoring programs to evaluate the current status of lower Columbia salmon and steelhead 
populations, and assist in determining the effectiveness of different reform actions that are being 
implemented.  As new data and information on population status becomes available, reform actions are 
adjusted as needed to maintain a trajectory that improves the status of natural origin salmon and 
steelhead populations.  The CSF Plan should therefore be considered a living document that helps 
provide the framework for adaptively managing recovery actions relating to harvest and hatchery 
impacts.   

 

The CSF Plan lays out hatchery and harvest reform objectives and identifies specific measures and actions 
for each hatchery program operated by WDFW in the lower Columbia.  While some of the actions, such 
as harvest reforms, will benefit all lower Columbia River salmon and steelhead populations, the CSF Plan 
hatchery reform actions focus on WDFW operated hatcheries and the populations they directly impact.  
These hatchery programs, and affected natural origin populations, occur in lower Columbia tributaries 
below Bonneville Dam.  The CSF Plan does not address hatchery reforms at hatcheries operated by the 
State of Oregon or the US Fish and Wildlife Service (USFWS), but it is expected that these programs will 
also be managed in a manner that supports ESA recovery efforts and sustainable harvest opportunities. 
 
The CSF Plan is part of a larger strategy aimed at the recovery of listed salmon and steelhead throughout 
the Columbia basin.  Actions implemented through the CSF Plan will compliment efforts in other parts of 
the Columbia basin and will address actions called for in the Washington Recovery Plan.  Population 
specific actions implemented as part of the CSF Plan have been incorporated into HGMP's that are 
currently under review by NMFS.  Future reform actions implemented through the adaptive management 
process will be implemented after completion of consultation with NMFS. 
 
Implementation of the reform actions set forth in this Plan will be guided by an adaptive management 
approach whereby actions will be implemented, population responses will be measured and adjustments 
will occur as necessary to achieve goals set forth in the Washington Recovery Plan.  The adaptive 
management process will utilize the population responses to evaluate the effectiveness of actions 
implemented to date and determine if, and what kind of, adjustments are needed to achieve population 
goals set forth in the Washington Recovery Plan. 
 
Implementation of this adaptive management process will include improved monitoring programs to 
collect the data necessary to evaluate the impact of hatchery and harvest programs on natural origin 
populations.  The NMFS Guidance for Monitoring Recovery of Pacific Northwest Salmon and Steelhead 
listed under the Federal ESA (2011b) provides the basic framework for such monitoring programs. 
 
The CSF Plan identifies necessary improvements to current monitoring programs and describes how the 
data collected by these monitoring programs will be used to implement the adaptive management 
process.  Current monitoring programs are limited by funding; therefore, the CSF Plan prioritizes 
monitoring activities based on importance of the data collected and the population’s contribution to 
recovery. 
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The CSF Plan will be modified as population responses resulting from hatchery and harvest reform 
actions become evident.  Additional actions may be necessary in the future to ensure that the plans 
overall objective of returning lower Columbia salmon and steelhead to healthy and harvestable levels is 
achieved; therefore, the actions presented in this document represent a starting point for implementing 
hatchery and harvest reform in the lower Columbia River.  In some cases actions included in this plan 
have already been implemented.  It will be the responsibility of WDFW to implement, or work with other 
entities in the region to implement, the actions set forth in this plan.  Implementation of these actions 
will be dependent on adequate funding.   

Plan Organization 

The CSF Plan is organized into 11 chapters and two supporting appendices.  Chapters 2-6 provide 
background information and context for the CSF Plan.  Chapter 7 presents specific hatchery and harvest 
reform actions to be implemented.  Chapters 8-10 discusses the  implementation of the CSF Plan, 
including expected results, monitoring and adaptive management, near-term and long-term actions, and 
funding.  The following provides a more detailed overview of the plans contents: 
 

Chapter 2 Overview of Columbia River Salmon & Steelhead Recovery Planning presents an overview 
of the recovery planning for the lower Columbia as a whole and Washington Recovery Plan 
specifically. 
 
Chapter 3 Populations Assessment and Recovery Objectives presents Washington Recovery Plan 
information regarding population viability assessments and threat evaluations for each species.  Also 
provides information regarding lower Columbia Recovery Scenario, including the identification of 
individual populations, their priority for recovery and the process of setting threat reduction targets. 
 
Chapter 4 Species Summaries and Recovery Targets presents a description of each species; the 
status of individual populations and population specific recovery goals and targets. 
 
Chapter 5 Hatchery and Harvest Impacts on Natural Populations presents information regarding 
impacts of past hatchery and harvest practices on natural origin populations.  Also provides 
information regarding how hatchery programs impact reproductive fitness and productivity of 
natural origin populations.  Includes fitness estimates for each population. 
 
Chapter 6 Hatchery and Harvest Reform presents an overview Washington Recovery Plan strategies 
and measures.  Provides information from the Hatchery Scientific Review Group regarding the impact 
of hatchery programs on natural origin populations, including operational criteria to limit hatchery 
program impacts on natural origin populations.   
 
Chapter 7 Detail Summary of Hatchery and Harvest Actions presents population specific hatchery 
and harvest reform actions.  Additional information presented for each Washington population, 

including current and predicted population status and viability metrics; hatchery production and 
current escapement data; factors limiting population productivity and potential and recently 
implemented reform actions is also presented in this chapter. 
 
Chapter 8 Projected Fitness Improvements presents information regarding the expected 
improvement in reproductive fitness for Washington lower Columbia populations resulting from 
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implementation of the CSF Plan, including fitness estimates prior to and after CSF Plan 
implementation. 
 
Chapter 9 CSF Plan Implementation provides information on short- and long-term hatchery and 
harvest reform actions.  Discusses short funding sources and implementation needs, including facility 
investments and improvements implemented to date. 
 
Chapter 10 Monitoring and Adaptive Management presents information regarding monitoring 
program necessary to fully implement CSF Plan.  Includes description of adaptive management 
process and summary current monitoring programs and needed improvements. 
 
Chapter 11 References includes references and glossary of acronyms. 
 
Appendix 1 outlines the list of Washington Recovery Plan strategies and measures for hatchery and 
harvest threats. 
 
Appendix 2 outlines WDFW’s Six-Year Implementation Work Schedule (IWS) for inclusion in the 
LCFRB SalmonPORT database.  This IWS provides information regarding actions (implementation, 
ongoing and planned) species and subbasins affected, implementation partners and recovery-related 
implementation costs. 
 
Appendix 3 presents Hatchery Action Implementation Plans (HAIP) for nine major basins in the 
Washington lower Columbia region.  The HAIPs were completed in June of 2009 to guide hatchery 
programs.  The HAIPs provided the initial foundation by summarizing the best information available 
at that time, and providing initial direction for implementing hatchery reform actions in Southwest 
Washington. 
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CHAPTER 2 OVERVIEW OF THE LOWER COLUMBIA 
SALMON & STEELHEAD RECOVERY 
PLANNING 

 

Four salmon and steelhead species which spawn and rear in the lower Columbia River and its tributaries 
in Washington and Oregon are listed as threatened under the federal ESA4:   

 Lower Columbia River Chinook (threatened, 1999—see 64 FR 14308) 

 Columbia River Coho (threatened, 2005—see 70 FR 37160) 

 Lower Columbia River Steelhead (threatened, 1998--see 63 FR 133347) 

 Columbia River Chum (threatened, 1999—see 64 FR 14507) 
 
Listing units are defined as Evolutionarily Significant Units (ESUs) for salmon and Distinct Population 
Segments (DPSs) for steelhead.  Collectively these designations are referred to as the Lower Columbia 
ESU.  See figure 2-1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Figure 2-1.  The Lower Columbia River Salmon Recover ESU Populations.5 

 
Reasons cited by NMFS for these ESA listings include: 

 habitat loss, alteration and degradation, 

 over exploitation in fisheries, 

 disease and predation, 

                                                           
4 NMFS, 2013b 
5 LCFRB, 2010 
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 hydropower effects,  

 hatchery effects, and  

 inadequate regulatory standards. 
 
Within an ESU, independent populations are organized into larger groups, known as strata. Stratum 
designation is based on the combination of ecological zone and life history strategy (indicated by the time 
of year when adults return to freshwater to spawn).  In the lower Columbia region there are three 
ecological zones—Coast, Cascade, and Gorge.  Two ESUs—Chinook and steelhead—display more than 
one life history strategy for freshwater rearing, while coho and chum exhibit only one life history 
strategy.  Accordingly there are a total of 16 strata in the Lower Columbia River, as follows: 
 

 Fall Chinook (3 strata) – Coast, Cascade and Gorge 

 Spring Chinook (2 strata) – Cascade and Gorge 

 Coho (3 strata) – Coast, Cascade and Gorge 

 Chum (3 strata) – Coast, Cascade and Gorge 

 Winter Steelhead (3 strata) – Coast, Cascade and Gorge 

 Summer Steelhead (2 strata) – Cascade and Gorge 
 
The ESU and strata are comprised of multiple demographically independent populations (DIP).  The 
NMFS has defined a DIP as “one or more spawning aggregations that are linked sufficiently by an 
exchange of spawners such that they share a common demographic fate” (McElhaney et al., 2000).  
Populations include groups of fish of the same species that spawn in a particular stream, or portion 
thereof, at a particular time of year and which, to a substantial degree, does not interbreed with fish 
from any other group spawning in a different place or a different season.  The 104 populations in the 
Lower Columbia ESUs were identified using on a variety of information regarding historical 
population structure for the lower Columbia.  In general, there were six different types of 
information utilized (Meyers et al., 2006): 
 

 geography; 

 migration fidelity; 

 genetic attributes; 

 life history patterns and morphological characteristic; 

 population dynamics; and  

 environmental and habitat characteristics. 

ESA Recovery Planning 

The ESA requires the development of a recovery plan for each listed species.  The NMFS, often referred 
to as NOAA Fisheries (NOAA), is the federal agency charged with the responsibility for preparing recovery 
plans for ESA-listed salmon and steelhead.  The ESA requires that these recovery plans contain, at a 
minimum: 

“1.  A description of site-specific management actions as may be necessary to achieve the plan’s 
goal for the conservation and survival of the species. 

2.  Objective, measurable criteria which, when met, would result in a determination… that the 
species be removed from the list. 



Chapter 2 Overview Recovery Plan  13 | P a g e  

3. Estimates of the time required and cost to carry out those measures needed to achieve 
the plan’s goal and to achieve intermediate steps toward that goal.”6 

 

 
Recovery plans are not regulatory documents.  No agency or entity is required by the ESA to implement 
the actions in the plans unless otherwise legally mandated.  Nevertheless, a recovery plan is intended to 
identify the strategies and actions that, if implemented, are expected to lead to delisting.  

Lower Columbia Recovery Plan: Combining the Management Unit Plans and Modules  

NOAA adopted its Lower Columbia Recovery Plan for Salmon & Steelhead (Lower Columbia Recovery 
Plan) in 2013.7  The plan was developed through a collaborative effort involving federal and state 
agencies, tribes, local governments, and the public.  It is a synthesis or “roll-up” of three locally 
developed recovery plans, referred to as management unit (MU) plans.  Each MU plan covers populations 
within a distinct geographic segment of the area encompassed by the lower Columbia salmon ESUs and 
steelhead DPS.  The Lower Columbia Recovery Plan also includes two recovery modules addressing 
regional issues affecting Lower Columbia salmon and steelhead.  The three MU plans and two modules 
are:  
 

Lower Columbia Washington Management Unit or Washington Recovery Plan8 covers the 
salmon and steelhead populations originating in the Washington tributaries to the Columbia 
River from the mouth of the Columbia River upstream to and including the Little White 
Salmon River.  Recovery planning efforts for this portion of the lower Columbia are 
coordinated by the LCFRB.  The board was established by Washington law in 1998 to oversee 
and coordinate salmon and steelhead recovery efforts in the lower Columbia region of 
Washington.  The LCFRB developed the plan through a collaborative process involving 
multiple federal and state agencies, local governments, tribal governments, the public, and 
various organizations, industries, and stakeholders.  
 
White Salmon Management Unit includes the White Salmon River basin in Washington.  NMFS 
completed development of the recovery plan in June 2013.9  
Lower Columbia Oregon Management Unit covers lower Columbia salmon and steelhead 
populations originating in the Oregon tributaries to the Columbia River from the mouth of the 
Columbia River upstream to and including the Hood River.   
 
Estuary Recovery Plan Module was completed by NMFS in January 201110 and is intended to 
complement all recovery plans in the Columbia River basin.  The planning area for this module 
includes the tidally influenced areas of the Columbia River.  This module identifies and prioritizes 
management actions that, if implemented, would reduce the impacts of limiting factors that impede 
salmon and steelhead survival during their migration through, and rearing in, the estuary and plume 
environments.   

 

                                                           
6 ESA section 4(f)(1)(B) 
7 NMFS, 2013b 
8 Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan, LCFRB 2010 
9  NMFS, 2013a 
10 NMFS, 2011a 
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Columbia River Hydro Module was completed by NMFS in September 2008.11  This module 
summarizes the general effects of Columbia River mainstem hydropower projects on all 13 ESA-
listed salmon and steelhead species in the Columbia River Basin and identifies limiting factors and 
threats impacting these populations.  The module also includes expected actions, including site-
specific management actions, or strategy options to address those threats. 

 
In rolling up the MU plans and recovery modules, NMFS’s Lower Columbia Recovery Plan addresses 
interdependencies and issues of regional scope, and ensures that the entire salmon life cycle and all 
threats are addressed.  The Lower Columbia Recovery Plan also ensures that ESU-level recovery criteria 
are addressed and that research, monitoring, evaluation, and adaptive management strategies are 
regionally coordinated.   

Washington Lower Columbia Recovery Plan  

The vision of the Washington Recovery Plan is to recover lower Columbia salmon and steelhead to: 

“healthy, harvestable levels that will sustain productive sport, commercial, and tribal fisheries, 
through the restoration and protection of the ecosystems upon which they depend and the 
implementation of supportive hatchery and fishery practices.” 

 
The Plan provides goals, strategies, measures, and actions to reverse the long-term declining trends in 
salmon and steelhead numbers and achieve a trajectory leading to healthy and harvestable levels of 
naturally produced salmon and steelhead within 25 years.  The Plan lays out a framework for monitoring 
progress and adjusting course as needed to maintain the recovery trajectory. 

STRATEGIES AND MEASURES 

The Washington Recovery Plan implements an “All-H” strategy.  This strategy addresses the four “H’s” 
(hatchery, harvest, habitat and hydro), or potentially manageable threats, that limit population 
productivity and abundance.  The plan assesses the extent to which each potentially manageable threat 
adversely impacts the viability of each lower Columbia salmon and steelhead population.  It then sets 
productivity improvement and impact reduction targets identifying the extent to which each threat must 
be reduced in order to achieve recovery.  This “All-H” strategy assumes that all impact reduction targets 
for each threat will be met, thereby achieving population specific recovery or viability targets set forth in 
Washington Recovery Plan. 
 
The Washington Recovery Plan sets forth strategies and measures that guide actions to achieve the 
threat reduction and productivity improvement targets set forth by the plan.  The full list of hatchery and 
harvest strategies and measures are included in Appendix 1.   

RECOVERY PLAN IMPLEMENTATION  

The Washington Recovery Plan will be implemented by federal, state, tribal, and local governments with 
the participation nonprofit organizations, the business community, and the public.  Collectively these 
entities are referred to as recovery partners.  The Plan does not obligate any of these partner but does 
establish specific implementation responsibilities.  The plan does identify the partners with the mission, 
capabilities, responsibilities, authority and jurisdiction needed to implement the various actions 

                                                           
11 NMFS, 2008  
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identified in the plan.  The implementing partners are asked to develop and implement a six-year plan for 
their recovery actions and to monitor and report their progress.  
 
Success in achieving recovery of the region’s salmon and steelhead is dependent on the effectiveness of 
the partners in undertaking and sustaining the identified recovery actions.  It is incumbent upon each 
partner to develop and fully implement programs to address its assigned actions.  Implementation of 
recovery programs and actions is not a one-time or short-term initiative.  Programs and actions put in 
place early will have to be sustained, evaluated, adjusted, and augmented over the 25-year recovery 
period. 
 
The CSF Plan is the proposed plan to address WDFW hatchery and harvest actions identified in the 
Washington Recovery Plan.  It documents that the actions WDFW will take to ensure hatchery and 
harvest activities meet the goals and targets for the conservation and recovery salmon and steelhead in 
the lower Columbia River (See Appendix 2).  Activities identified in the CSF Plan will require adequate 
funding levels and actions implemented may not produce the expected population response; therefore, 
an adaptive management approach will be required in implementing the CSF Plan.  The CSF Plan will be 
updated as new information becomes available or as funding levels dictate.  The CSF Plan will be 
reviewed and updated at least every six years in conjunction with scheduled updates to the Washington 
Recovery Plan, and at shorter intervals as additional information becomes available or changes in funding 
occur. 
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CHAPTER 3 POPULATION ASSESSMENTS AND RECOVERY 
OBJECTIVES 

 
The Washington Recovery Plan uses a population based systemic “All-H” approach to establish 
recovery goals, strategies, measures, and actions for the 72 Washington salmon and steelhead 
populations within the Lower Columbia ESU.  To accomplish this, the recovery plan: 
 

 Assesses the current status of each population; 

 Evaluates the threats affecting each population; 

 Lays out a comprehensive recovery scenario addressing all four lower Columbia ESA-listed 
salmon and steelhead species; 

 Sets productivity, abundance and threat reductions targets for each population. 
 
Since the Washington Recovery Plan provides the basis for the hatchery and harvest reform in this 
chapter provides a brief overview of the Washington Recovery Plan.  Specifically, it presents 
information regarding population viability and threat evaluations and summarizes the plan’s 
comprehensive Recovery Scenario that establishes viability goals for all Washington lower Columbia 
salmon and steelhead populations.  By providing viability goals for each population this scenario 
establishes a base upon which actions to reduce threat impacts are built. 

POPULATION VIABILITY ASSESSMENT 

Species and population status are evaluated for viability or extinction risk.  Viability is the ability of a 
population or group of populations to persist over an extended period of time.  A viable ESU or 
population has been defined by NMFS as having a negligible risk of extinction due to threats from 
demographic variation, local environmental variation, and genetic diversity changes over a 100-year 
time frame.  Extinction risk is the inverse of a population’s viability.  For example, if a population has a 
high viability, it has a low extinction risk. 
 
NMFS uses four key population parameters, referred to as Viable Salmonid Parameters (VSP), to 
evaluate the viability of a population.  Theses parameters are abundance, productivity, spatial 
structure and diversity.  The Willamette-Lower Columbia Technical Review Team (TRT) utilized these 
VSP parameters to develop criteria, for categorizing the viability or risk for a population.  This criterion 
identifies five categories of viability and risk, ranging from very low to very high (Table 3-1).   

Table 3-1. Viability and extinction risk categories identified by the Willamette-Lower Columbia Technical 
Recovery Team.12 

                                                           
12 LCFRB, 2010 

Scale 
Viability  Extinction risk 

Category Probability1  Category Probability 

0 Very low <40%  Either extinct or very high  >60% 

1 Low 40-74%  High 26-60% 

2 Medium 75-94%  Moderate 6-25% 

3 High 2 95-99%  Low2 1-5% 

4 Very High >99%  Very low <1% 
1 100-year persistence probabilities.  2 Represents a “viable” level. 
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Additionally, the TRT assigned each viability level with a numerical score to assist in evaluating the 
species viability at the strata or ESU level (Table 3-1).  Individual population scores can be combined to 
establish a viability score for a given stratum. 

THREAT EVALUATION 

The Washington Recovery Plan used an ecosystem approach to encompass the wide spectrum of 
conditions that can affect salmon throughout their life cycle.  In order to describe the biological needs of 
the species throughout this spectrum of conditions the plan utilized a life cycle model to conduct a 
Population Viability Analysis (PVA).  Results of the PVA included the identification of factors that limit the 
viability of a species or a population.  These factors include in-basin and out-of-basin influences as well as 
human and natural factors. 
 
The Washington Recovery Plan identified threats that describe human activities or other dynamics that 
affect the limiting factors.  The plan specifically focused on potentially-manageable threats in setting a 
course of action that would improve the viability of lower Columbia salmon and steelhead populations.  
These manageable threats are primarily the result of human activities and therefore, actions can be 
implemented to reduce their adverse impacts.   The six potentially-manageable threat categories are: 

 

 Estuary Habitat 

 Tributary Habitat 

 Hydro 

 Harvest 

 Hatchery 

 Ecological interactions such as 
predation and competition 

 
The Washington Recovery Plan completed life cycle analysis of the various threats to quantify the impact 
of each threat category on a given species or population.  The life cycle analysis captured interactions 
between the different threats, which is critical to accurately assessing the impact of any given threat and 
the benefits accrued from reducing the impact of a threat or threats.  In some cases the model identified 
areas where reductions in impacts of multiple threats would provide compounding benefits over the 
course of a life cycle.  In other situations the model identified situations where gains in one threat may be 
offset by limitations from another threat. 
 
The result of this modeling work was a comprehensive evaluation of threats that helps ensure equity in 
balancing the responsibilities and costs of salmon recovery among different partners and stakeholders.  
Using the results of this evaluation partners and stakeholders developed strategies and measures that 
would guide actions to mitigate each threat.  The completion of the comprehensive evaluation and 
equitable balancing of costs increased the likelihood that strategies and actions necessary to mitigate for 
threats would be effectively implemented.  

COMPREHENSIVE ESU RECOVERY SCENARIO 

NMFS developed guidelines for setting recovery goals for the ESU overall and for each stratum.  This 
strategy consists of the five elements described below and makes use of the viability scoring criteria 
established by the Willamette-Lower Columbia TRT.  The LCFRB utilized these guidelines and the scoring 

criteria to develop a recovery scenario for the Lower Columbia ESU.  The TRT criteria provide the 
technical basis for the recovery scenario.  These criteria are based on a series of ESU, strata, and 
population criteria addressed in five elements, as follows: 
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Stratified Approach: Every life history and ecological zone stratum that historically existed should have 
a high probability of persistence.   

Viable Populations: Individual populations within a stratum should have persistence probabilities 
consistent with a high probability of strata persistence.  For each stratum, the TRT defined high 
persistence probability based on the presence of at least two populations with a negligible or low risk 
of extinction and other populations having persistence probabilities consistent with a high probability 
of stratum persistence (i.e., the average of all stratum population scores is 2.25 or higher based on the 
TRT’s scoring system presented in Table 3-1). 

Representative Populations: Representative populations need to be preserved but not every historical 
population needs to be restored.  Populations selected for high or very high viability should include 
“core” populations that are highly productive, “legacy” populations that represent historical genetic 
diversity, and “dispersed” populations that minimize susceptibility to catastrophic events. 

Non-Deterioration: No populations should be allowed to deteriorate until the ESU is recovered. 

Safety Factors: Higher levels of recovery should be attempted in more populations than identified in 
the strata viability criteria because not all attempts to recover individual populations will be 
successful.13 

A key implication of the TRT’s recommendations is that not every population needs to be restored to high 
levels to recover an ESU.  The TRT criteria for a viable ESU allows efforts to be concentrated in subbasins 
where multiple species benefits and moderate to high quality habitat provide good prospects for cost 
effective results.  Substantial improvements are not required in some severely degraded subbasins, 
although criteria require additional protection and restoration efforts to prevent further declines.   
 
The TRT also developed methodology to utilize the population viability scores presented in Table 3-1 to 
evaluate the viability of a stratum and an ESU.  Using this scoring system, a stratum is considered viable 
when it contains at least two populations that are at a viability > 3.0 (high or very high viability) and when 
the strata-wide average viability for all populations is > 2.25 (exceeds medium viability).  An ESU is 
considered viable when all strata are viable. 
 
Using criteria established by NMFS and TRT the LCFRB developed a preferred recovery scenario that set 
population recovery designations or targets based on the level viability needed to achieve recovery or 
delisting at the strata and ESU level.  The preferred scenario was developed through a collaborative 
process with stakeholders and “prioritizes populations for recovery based on biological significance, 
feasibility of improvements, and equitability in sharing of the recovery burden.”14   Assumptions were 
made, in coordination with Oregon, regarding recovery potential for Oregon populations within lower 
Columbia salmon ESUs and steelhead DPSs to help ensure that the goals and actions in the Washington 
Recovery plan are consistent with ESU recovery criteria.  The population designations described in the 
Washington Recovery Plan are: 
 

“Primary populations are targeted for restoration to high or very high viability (score = 3-4).  These 
populations are the foundation of salmon recovery.  At least two populations per strata must be at 

high or better viability to meet recommended TRT guidelines for a viable ESU.  Primary populations are 
typically the strongest extant populations and/or those with the best prospects for protection or 
restoration.  These typically include populations at high or medium viability during the listing baseline.  In 

                                                           
13 Ibid. 
14 Ibid. 

P 
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some cases, populations with low or very low baseline viability were also designated as primary 
populations in order to achieve viable strata and ESU conditions.”  

 

“Contributing populations are those for which some improvement will be needed to achieve a 
stratum-wide average of medium viability (score = 2).  Contributing populations might include those 

of low to medium significance and viability where improvements can be expected to contribute to 
recovery.  Varying levels of improvement are identified for contributing populations.  Some contributing 
populations are targeted for substantial improvements whereas more limited increases are identified for 
others.”  

 

“Stabilizing populations are those that would be maintained at baseline levels.  These are typically 
populations at very low viability (score = 0-1) during the listing baseline.  Stabilizing populations 

might include those where significance is low, feasibility is low, and uncertainty is high.  While stabilizing 
populations are not targeted for significant improvement, substantive recovery actions will typically be 
required to avoid further degradation.” Table 3-2 below presents the population designations for salmon 
and steelhead populations presented in the Washington Recovery Plan.    

Table 3-2. Recovery designations for Lower Columbia salmon and steelhead populations in Washington from the 

Washougal River to the Columbia River mouth. 1 

  Chinook  Chum  Steelhead 
Coho 

  Fall Late Fall Spr.   Fall Sum.  Win.  Sum. 

C
O

A
ST

 

Grays/Chinook C -- --  P --  P3 -- P 

Eloch./Skam. P -- --  P --  C3 -- P 

Mill/Aber./Ger. P -- --  P --  P3 -- C 

Youngs Bay (OR) S -- --  S --  P3 -- S 

Big Creek (OR)  C -- --  S --  P3 -- S 

Clatskanie (OR) P -- --  P --  P3 -- P 

Scappoose (OR)  P -- --  P --  P3 -- P 

C
A

SC
A

D
E

 

Lower Cowlitz C -- --  

C C 

 C -- P 

Coweeman P -- --   P -- P 

SF Toutle 
P 

-- 
C 

  P -- P 

NF Toutle --   P -- P 

Upper Cowlitz 

S 

-- P   P -- P 

Cispus -- P  -- --  P -- P 

Tilton -- S  -- --  C -- S 

Kalama C -- C  C --  P P C 

NF Lewis  
P 

P P  
P 

--  C S C 

EF Lewis -- --  --  P P P 

Salmon S -- --  S --  S -- S 

Washougal P -- --  P --  C P C 

Sandy (OR) C P P  P --  P -- P 

Clackamas (OR) C -- P2  C --  P -- P 

G
O

R
G

E 

Lower Gorge C4 -- --  P --  P -- P4 

Upper Gorge C -- --  

C 

--  S4 P 
P 

White Salmon C -- C  --  -- -- 

Hood (OR) P -- P  --  P P P 
1 LCFRB 2010, Vol. 1, Chapter 4.  2 Clackamas spring Chinook are part of the Upper Willamette ESU.  3 Winter steelhead of the 

Coast Strata are not listed under the Federal ESA.  4 Designation for shared population based on WA and OR objectives.  
 

C 

S 



Chapter 4 Species Summaries and Recovery Targets  20 | P a g e  

THREAT REDUCTIONS 

The Lower Columbia Salmon Recovery Scenario presented above establishes a viability objective for each 
lower Columbia salmon and steelhead population.  The life cycle modeling completed as part of the PVA 
quantifies the impact of each threat on the viability of each population.  The Washington Salmon 
Recovery Plan defined impacts as “the proportional reduction in population productivity due to 
potentially-manageable threats”.  The Washington Recovery Plan used the viability targets from the 
recovery scenario and the baseline threat impacts from the plan to establish impact reduction targets for 
each population and each threat. 

The Washington Recovery Plan utilizes life cycle modeling to produce productivity estimates, and 
associated abundance estimates, for each population at baseline conditions and at recovery.  The 
estimates are subsequently used to determine the abundance and productivity improvement necessary 
to achieve recovery.  The change in abundance and productivity from baseline to recovery represents the 
productivity improvement target necessary to achieve the population viability goal per the Lower 
Columbia Salmon Recovery Scenario (Table 3-2).  Impact reduction targets identify the relative change 
necessary for each threat to achieve the abundance and productivity improvement targets for each 
population. 
 
The Washington Recovery Plan strategy for addressing threats included a sharing of the “conservation 
burden” by identifying impact reductions that are proportional to the significance of that threat and the 
baseline impact.  For instance, if the overall reduction target for a given population is 50% then that 
target is applied consistently across all six of the potentially manageable threats, which would result in a 
50% impact reduction target for each threat.  If a given threat had a baseline impact of 60% then its 
impact reduction target would be 30%.  In contrast, if another threat had a baseline impact of 10% then 
the impact threat reduction target would be 5%. 

This strategy results in impact reduction targets providing guidance for the development of substantive 
actions that will reduce adverse impacts for all six of the potentially manageable threats.  These impact 
reduction targets do not represent absolute objectives per se, but rather identify the general level of 
effort for each threat that will be necessary to achieve recovery.  By sharing the “conservation burden” 
across all six threats this strategy increases the likelihood for successful implementation of recovery 
actions and is consistent with the “All-H” recovery strategy used by the Washington Recovery Plan. 
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CHAPTER 4 SPECIES SUMMARIES AND RECOVERY 
TARGETS 

 

 
 

Chinook (Oncorhyncus tshawytscha) 

SPECIES SUMMARY15 

Lower Columbia fall Chinook spawn in large river mainstem areas, including most tributaries to the lower 
Columbia.  Most lower Columbia fall Chinook are classified as tule stock due to their advanced maturity 
upon return and early run timing.  Lower Columbia Fall (tule) Chinook typically enter freshwater during 
August through September, with peak spawning occurring in mid-October.  Fall Chinook destined for the 
Lewis and Sandy rivers have later run timing and are classified as a bright stock.  Lower Columbia Late Fall 
(Bright) Chinook enter the Columbia from August to October and spawn from November to January, with 
peak spawning in mid-November.  Juvenile fall Chinook typically rear in freshwater for 1-4 months and 
make extensive use of the estuary during their migration to the ocean.  Juvenile fall Chinook outmigrate 
to the ocean occur during the late summer or autumn where they rear for 2-5 years. 
 
Lower Columbia spring Chinook historically spawned in the upstream portions of large subbasins, 
including the Cowlitz and Lewis rivers.  Adults have a protracted freshwater spawning migration, entering 
the lower Columbia from March through June and spawning in August and September.  Most juvenile 
spring Chinook rear in freshwater for over a year prior to making their smolt outmigration to the ocean 
during the spring of their second year.  Juveniles from some Lower Columbia tributaries do migrate 

downstream from their natal tributaries into larger rivers during fall and early winter where they are 
believed to over-winter before completing their smolt outmigration the next spring.  Spring Chinook 
typically rear in the ocean for 2-5 years. 

                                                           
15 Species summaries and recovery targets referred to in this chapter are cited from the WA Recovery Plan (LCFRB, 
2010) Volume 1, Chapter 6 
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POPULATION STATUS 

Spring, fall (tule), and late fall (bright) runs were included in the Lower Columbia ESU listed as a 
threatened species under the ESA in 1999.   
 
Fall Chinook: The Willamette-Lower Columbia TRT identified a total of 23 distinct lower Columbia fall 
Chinook populations, 21 earlier returning tule stocks and two later returning bright stocks.  The 
Washington Recovery Plan utilized life cycle modeling to evaluate the status of all of Washington fall 
Chinook populations.  Modeling results indicate that all Washington tule populations are at high to very 
high risk of extinction.  In contrast the lone Washington bright stock population is at a very low risk of 
extinction.  Figure 4-1 displays current viability and the recovery viability objective or goal for each fall 
Chinook population. 
 

 

Figure 4-1. Viability objectives for fall Chinook identified in the recovery scenario for Washington and in Oregon’s 
Recovery Plan. 

 

Spring Chinook: The Willamette-Lower Columbia TRT identified a total of nine distinct lower Columbia 
spring Chinook populations, of which seven are in the Cascade Stratum and two are in the Gorge Stratum.  
The Washington Recovery Plan utilized life cycle modeling to evaluate the status of all of Washington 
spring Chinook populations and modeling results indicate that all of the Washington populations are at 
high to very high risk of 
extinction.  Figure 4-2 displays 
current viability and the viability 
objective or goal for each spring 
Chinook population. 

 

Figure 4-2 Viability objectives for 
spring Chinook identified in the 
recovery scenario for Washington 
and in Oregon’s Recovery Plan 
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THREATS 

Fall Chinook: The Washington Recovery Plan estimates that adult abundance of Washington tule 
populations are 0-25% of their historic production potential and 0-20% of population-specific recovery 
objectives.  As displayed in Figure 4-3 hatchery, harvest and habitat (tributary and estuary), currently 

have the largest adverse impact on the viability 
of natural origin fall Chinook. 

 

Figure 4-3. Net effect and relative contribution of 
potentially manageable impact factors on fall 
Chinook salmon in Washington lower Columbia 
subbasins.  

 

 
Lower Columbia fall Chinook are well distributed throughout the region and generally have access to 
historical habitat; however, available habitat is severely degraded and limits productivity of natural origin 
populations.  Reductions in the quantity and quality of freshwater habitat, primarily due to past and 
present land use practices, have significantly impacted these populations.  Stream habitats have been 
reduced by 30-70% and freshwater productivity has been reduced by 30-90% for fall (tule) Chinook and 
10% for late fall (bright) Chinook, as compared to historic conditions. Additionally, large scale hatchery 
programs and high harvest rates have significantly reduced abundance and productivity of natural origin 
populations.  Currently, hatchery origin fish typically comprise a large fraction of the natural spawning 
populations.  Restoration of spawning and rearing habitat, in conjunction with reduced impacts from 
hatchery and harvest programs will be critical to achieving delisting goals for lower Columbia fall Chinook. 

 
Spring Chinook: The Washington Recovery Plan estimates that 
adult abundance of Washington spring Chinook populations are 
0-25% of their historic production potential and 0-20% of 
population-specific recovery objectives.  As displayed in Figure 
4-4, hydro and habitat (tributary and estuary), currently have 
the largest adverse impacts on the viability of natural origin 
spring Chinook populations. 
 

Figure 4-4. Net effect and relative contribution of potentially 
manageable impact factors on spring Chinook salmon in 
Washington lower Columbia subbasins. 

 
 
 

 
Distribution of spring Chinook populations in Washington have been severely reduced due to loss of 
access to core production areas (spawning and rearing habitat) located upstream of dams in the Cowlitz 
and Lewis basins.  Reintroductions were recently initiated and these programs are currently in their 
infancy.  Reductions in the quantity and quality of freshwater spawning and rearing habitat, primarily due 
to past and present land use practices, have also significantly impacted on these populations.  Stream 
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habitats have been reduced by more than 75% and freshwater productivity has been reduced by 40-90%, 
as compared to historic conditions.  Successfully reintroducing spring Chinook to the upper Cowlitz and 
Lewis basin are the cornerstone for achieving delisting goals for lower Columbia spring Chinook, and 
successful collection of outmigrating juveniles will be the critical to the success of these programs. 

POPULATION VIABILITY GOALS 

Fall Chinook: For Washington populations the majority of the tule populations in the Coast (2 of 3) and 
Cascade (4 of 8) are targeted to achieve high to very high viability levels.  All but two of the Washington 
tule populations in the Coast and Cascade strata will need to achieve at least medium viability level.  In 
the Gorge Stratum expectations are low with all Washington populations needing to achieve medium 
viability.  The lone Washington bright population needs to remain at the very high viability status it is 
currently attaining.  
 
Based on life cycle modeling, the Washington Recovery Plan established productivity improvement and 
abundance targets that correspond to the viability objective for each Washington population in the 
Lower Columbia ESU.  These are presented in Table 4-1 below. For tule populations (primary and 
contributing), targeted productivity improvement necessary to achieve their viability objective ranges 
from 50% to at least 500%.  Abundance targets at delisting range from a low of 500 for the Kalama 
population to a high of 4,000 for the Toutle population. 

 
Table 4-1.  Viability objective and productivity improvement and abundance targets for Washington fall 
Chinook populations in the Lower Columbia ESU. 

  Washington Recovery Plan 

Population Contribution 
Viability 

Objective 
Productivity 

Target 
Abundance 

Target 

Coast Stratum     
Grays/Chinook Contributing2 M+ +500% 1,000 
Eloch/Skam C Primary H +150% 1,500 
Mill/Aber/Germ Primary1 H +155% 900 

Cascade Stratum     
Lower Cowlitz C Contributing M+ +50% 3,000 
Upper Cowlitz Stabilizing VL -- -- 
ToutleC Primary1 H+ +265% 4,000 
Coweeman G Primary H+ +80% 900 
Kalama Contributing2 M +110% 500 
Lewis G Primary H+ +280% 1,500 
Salmon Stabilizing VL -- -- 
Washougal Primary H+ +190% 1,200 

Cascade Stratum     
Lewis NF (late fall) C,G Primary VH 0% 7,300 

Gorge Stratum     
L. Gorge (WA/OR) Contributing M >500% 1,200 
U. Gorge (WA/OR) C Contributing1 M >500% 1,200 
White Salmon C Contributing M >500% 500 

1 Increase relative to the interim Plan. 
2 Reduction relative to the interim Plan. 
C Designated as a historical core population by the Technical Recovery Team.  
G Designated as a historical legacy population by the Technical Recovery Team.  
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Spring Chinook: Recovery of three Washington populations (Cowlitz, Cispus and Lewis) to at least high 
viability is critical to recovering this ESU.  Additionally, the Toutle and White Salmon populations needs to 
achieve medium viability and low viability, respectively. 
 

Based on life cycle modeling, the Washington Recovery Plan established productivity improvement and 
abundance targets that correspond to the viability objective for each Washington population in the 
Lower Columbia ESU.  These are presented in Table 4-2 below.  All populations, except for the Toutle, 
require a productivity improvement of at least 500% to achieve their viability objective.  Abundance 
targets at delisting range from a low of 300 for the Kalama population to a high of 1,800 in the Upper 
Cowlitz and Cispus populations.  The upper Cowlitz and Lewis abundance targets comprise 73% of the 
combined abundance target (7,000) for the Lower Columbia ESU. 

 
Table 4-2. Viability objective and productivity improvement and abundance targets for Washington spring 
Chinook populations in the Lower Columbia ESU. 
 

  Washington Recovery Plan 

Population Contribution 
Viability 

Objective 
Productivity 

Target 
Abundance 

Target 

Cascade Stratum     
Upper Cowlitz C,G Primary H+ >500% 1,800 
Cispus C,G Primary H+ >500% 1,800 
Tilton Stabilizing VL 0% -- 
Toutle Contributing M >500% 1,100 
Kalama Contributing2 L >500% 300 
Lewis NF C Primary H >500% 1,500 

Gorge Stratum     
White Salmon C Contributing L+ >500% 500 

1 Increase relative to the interim Plan. 
2 Reduction relative to the interim Plan. 
C Designated as a historical core population by the Technical Recovery Team.  
G Designated as a historical legacy population by the Technical Recovery Team.  

THREAT REDUCTION TARGETS 

As described in Chapter 3 (“Population Threat Evaluation” section), the Washington Recovery Plan 
utilized a life cycle model to estimate population specific baseline impacts (1998) and impact reduction 
targets for each threat.  Impact reduction targets are calculated by applying the impact reduction to the 
baseline impacts (see footnote at bottom of Table 4-3 and 4-4). 

Fall Chinook:  Table 4-3 below presents the baseline impacts, targeted impact reduction, and the 
resulting impacts when productivity target is achieved for hatchery and harvest threats. 
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Table 4-3.  Baseline and impact reduction targets for hatchery and harvest threats for Washington fall 
Chinook populations in the Lower Columbia ESU.  
 

 Productivity Baseline Impacts  Impact  Impacts at Target* 

Population Target Hatchery Fishery  Reduction  Hatchery Fishery 

Coast Stratum         
Grays/Chinook +500% 0.50 0.65  61%  0.20 0.26 
Eloch/Skam +150% 0.50 0.65  29%  0.35 0.46 
Mill/Aber/Germ +155% 0.49 0.65  28%  0.35 0.47 

Cascade Stratum         
Lower Cowlitz +50% 0.50 0.65  8%  0.46 0.60 
Upper Cowlitz 0% 0.50 0.65  0%  0.50 0.65 
Toutle +265% 0.50 0.65  32%  0.34 0.44 
Coweeman +80% 0.23 0.65  18%  0.19 0.53 
Kalama +110% 0.50 0.65  21%  0.39 0.51 
Lewis EF +280% 0.50 0.65  42%  0.29 0.38 
Salmon 0% 0.50 0.65  0%  0.50 0.65 
Washougal +190% 0.50 0.65  34%  0.33 0.43 

Cascade Stratum         
Lewis NF (late fall) 0% 0.05 0.50  0%  0.05 0.50 

Gorge Stratum          
L. Gorge (WA/OR) >500% 0.50 0.65  50%  0.25 0.33 
U. Gorge (WA/OR) >500% 0.50 0.65  50%  0.25 0.33 
White Salmon >500% 0.50 0.65  50%  0.25 0.33 

* Baseline Impacts X (1-Impact Reduction Proportion) = Impacts at Target 
An example calculation using Grays/Chinook Population and Hatchery Impacts 0.50 X 0.39 = 0.20 

 
Spring Chinook:  Table 4-4 below presents the baseline impacts, targeted impact reduction, and the 
resulting impacts when productivity target is achieved for hatchery and harvest threats. 

 
Table 4-4.  Baseline and impact reduction targets for Hatchery and Harvest threats for Washington spring 
Chinook populations in the Lower Columbia ESU.  

 

 Productivity Baseline Impacts  Impact  Impacts at Target* 

Population Target Hatchery Fishery  Reduction  Hatchery Fishery 

Cascade Stratum         
Upper Cowlitz >500% 0.50 0.50  50%  0.25 0.25 
Cispus >500% 0.50 0.50  50%  0.25 0.25 
Tilton 0% 0.50 0.50  0%  0.50 0.50 
Toutle >500% 0.50 0.50  50%  0.25 0.25 
Kalama >500% 0.50 0.50  50%  0.25 0.25 
Lewis NF >500% 0.50 0.50  50%  0.25 0.25 

Gorge Stratum         
White Salmon >500% 0.50 0.50  50%  0.25 0.25 

* Baseline Impacts X (1-Impact Reduction Proportion) = Impacts at Target 
An example calculation using Grays/Chinook Population and Hatchery Impacts 0.50 X 0.39 = 0.20 
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Coho (Oncorhyncus kitsutch) 

SPECIES SUMMARY 

Coho return with each fall’s rains to spawn in the smaller, lower gradient streams and tributaries 
throughout the lower Columbia from low elevation valley bottoms to the mountainous headwaters.  
Natural origin coho return to freshwater from mid-August through December with the majority of 
spawning occurring during November through January.  Hatchery returns include an early stock (Type-S) 
and a late stock (Type N) that enter tributaries from September through December and October through 
January, respectively.  Juvenile coho spend a full year in freshwater before making their migration to the 
ocean during April through June.  The vast majority of the adult coho rear two years in the ocean before 
returning on their spawning migration, although a small fraction of the adults will return after rearing in 
the ocean for a single year.  

POPULATION STATUS 

Coho were included in the Lower Columbia ESU as a candidate species in 1995 and listed as a threatened 
species under the ESA in 2005. 
 
The Willamette-Lower Columbia TRT identified a total of 24 distinct lower Columbia coho populations.  
The Washington Recovery Plan utilized life cycle modeling to evaluate the status of Washington coho 
populations and modeling results indicate that all Washington populations are currently at high to very 
high risk of extinction.  Figure 4-5 displays current viability and the viability objective or goal for each 
coho population. 

 

Figure 4-5 Viability objectives for coho identified in the recovery scenario for Washington and in Oregon’s 
Recovery Plan. 

THREATS 

The Washington Recovery Plan estimates that adult abundance of Washington coho populations 
are 0-9% of their historic production potential and 2-10% of population-specific recovery 
objectives.  As displayed in Figure 4-6 harvest, hatchery and habitat (tributary and estuary) 
currently have the largest adverse impacts on the viability of natural origin coho salmon 
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populations.  Additionally, hydro has significant impacts to three major populations: Upper 
Cowlitz, Cispus and North Fork Lewis.  

 

Figure 4-6. Net effect and relative 
contribution of potentially manageable 
impact factors on coho salmon in 
Washington lower Columbia subbasins. 

 
 
 

 
For the most part lower Columbia coho have access to historical spawning and rearing locations; 
however, habitat quantity and quality have been significantly degraded in many basins, primarily due to 
past and present land use practices.  Stream habitats have been reduced by 40-95% and freshwater 
productivity has been reduced by 40-90%, as compared to historic conditions, primarily resulting from 
current land use activities.  Additionally, intense hatchery programs, and associated fisheries, have 
reduced the reproductive fitness and abundance of natural origin coho throughout the basin.  Until 
recently, coho were managed primarily as a hatchery stock, which resulted in lower Columbia coho 
natural origin populations being harvested at a high rate and heavily influenced by extensive hatchery 
releases.  Currently hatchery origin fish typically comprise a large fraction of the natural spawning 
populations.  Additionally, access has been lost to upstream areas in the Cowlitz and Lewis rivers.  Both of 
these systems historically supported very large, diverse, and productive runs of natural origin coho; and 
this productive potential remains relatively intact.  Restoration of habitat, in conjunction with, reduced 
impacts from hatchery and harvest will be critical to achieving delisting goals for lower Columbia coho.  
Reintroduction of natural origin coho to lost habitat will also be important to achieving delisting goals. 

POPULATION VIABILITY GOALS 

The majority of the Washington coho populations in the Coast (2 of 3) and Cascade (8 of 12) strata are 
targeted to achieve high viability and all populations in the Gorge Stratum (2) are targeted to achieve 
high viability level. 
 

Based on life cycle modeling, the Washington Recovery Plan established productivity improvement and 
abundance targets that correspond to the viability objective for each Washington population in the 
Lower Columbia ESU.  These targets are presented in Table 4-5 below.  Targeted productivity 
improvement necessary to achieve their viability objective ranges from 170% to at least 500% for primary 
and contributing populations.  Abundance targets at delisting range from a low of 500 for the East Fork 
Lewis and North Fork Lewis populations to a high of 3,700 for the Lower Cowlitz population. 
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Table 4-5. Viability objective and productivity improvement and abundance targets for Washington coho 
populations in the Lower Columbia ESU. 

  Washington Recovery Plan 

Population Contribution 
Viability 

Objective 
Productivity 

Target 
Abundance 

Target 

Coast Stratum     
Grays/Chinook L Primary H +370% 2,400 
Eloch/Skam L Primary H +170% 2,400 
Mill/Ab/Germ L Contributing M >500% 1,800 

Cascade Stratum     
Lower Cowlitz L Primary H +100% 3,700 
Upper Cowlitz E, L Primary1 H1 >500% 2,000 
Cispus E, L Primary1 H1 >500% 2,000 
Tilton E, L Stabilizing2 VL2 0% -- 

  Washington Recovery Plan 

Population Contribution 
Viability 

Objective 
Productivity 

Target 
Abundance 

Target 

Toutle SF E, L  Primary H 
H 

+180% 1,900 
Toutle NF E, L Primary +180% 1,900 
Coweeman L Primary H +170% 1,200 
Kalama L Contributing L >500% 500 
NF Lewis E, L Contributing L +50% 500 
EF Lewis E, L Primary H >500% 2,000 
Salmon L Stabilizing VL 0% -- 
Washougal L Contributing M+ >500% 1,500 

Gorge Stratum     
L Gorge (WA/OR) L Primary H +400% 1,900 
U Gorge (WA) L Primary1 H +400% 1,900 
1 Increase relative to the interim Plan.  2 Reduction relative to the interim Plan.  E Early run (Type S) coho stock.  
L Late run (Type N) coho stock.   (Core and Legacy populations not designated by the Technical Recovery Team 
for coho.) 

THREAT REDUCTION TARGETS 

As described in Chapter 3 (“Population Threat Evaluation” section), the Washington Recovery Plan 
utilized a life cycle model to estimate populations specific baseline impacts (1998) and impact reduction 
targets for each threat.  Impact reduction targets are calculated by applying the impact reduction to the 
baseline impacts (see footnote at bottom of Table 4-6).  Table 4-6 below presents the baseline impacts, 
targeted impact reduction, and the resulting impacts when productivity target is achieved for hatchery 
and harvest threats. 
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Table 4-6.  Baseline and impact reduction targets for Hatchery and Harvest threats for Washington coho 
populations in the Lower Columbia ESU.  

 Productivity Baseline Impacts  Impact  Impacts at Target* 

Population Target Hatchery Fishery  Reduction  Hatchery Fishery 

Coast Stratum         
Grays/Chinook +370% 0.50 0.50  43%  0.29 0.29 
Eloch/Skam +170% 0.50 0.50  30%  0.35 0.35 
Mill/Ab/Germ >500% 0.50 0.50  50%  0.25 0.25 

Cascade Stratum         
Lower Cowlitz +100% 0.50 0.50  17%  0.45 0.42 
Upper Cowlitz >500% 0.50 0.50  50%  0.25 0.25 
Cispus >500% 0.50 0.50  50%  0.25 0.25 
Tilton 0% 0.50 0.50  0%  0.50 0.50 
Toutle NF +180% 0.50 0.50  12%  0.44 0.44 
Toutle SF +180% 0.50 0.50  12%  0.44 0.44 
Coweeman +170% 0.20 0.50  23%  0.15 0.39 
Kalama >500% 0.50 0.50  20%  0.40 0.40 
NF Lewis +50% 0.24 0.50  6%  0.22 0.47 
EF Lewis >500% 0.21 0.50  50%  0.11 0.25 
Salmon 0% 0.50 0.50  0%  0.50 0.50 
Washougal >500% 0.50 0.50  50%  0.25 0.25 

Gorge Stratum         
L Gorge  +400% 0.50 0.50  59%  0.20 0.20 
U Gorge  +400% 0.75 0.50  39%  0.46 0.31 

* Baseline Impacts X (1-Impact Reduction Proportion) = Impacts at Target 
An example calculation using Grays/Chinook Population and Hatchery Impacts 0.50 X 0.39 = 0.20 

 

Steelhead (Oncorhyncus mykiss) 

SPECIES SUMMARY 

Steelhead, including summer and winter runs, have a broad run timing and typically spawn and rear in 
the steeper boulder-strewn upper reaches of lower Columbia River rivers and streams.  Freshwater life 
history of steelhead is very diverse, with juveniles rearing in freshwater for 1-3 years before making their 
outmigration to the ocean in the spring.  Steelhead rear in the ocean for 1-3 years before returning to 
freshwater on their adult migration.  Unlike salmon, not all steelhead die after spawning and some return 
to spawn again.  
 
Winter steelhead occur throughout the lower Columbia River while summer steelhead populations are 
present in the Cascade and Gorge strata, but not the Coast Stratum.  Winter steelhead enter freshwater 
during November through April with the majority of the migration occurring after February.  Most winter 
steelhead enter freshwater in a state of sexual maturity and spawn shortly after entering freshwater.  In 
contrast summer steelhead enter freshwater in a sexually immature condition and require several 
months in freshwater to reach sexual maturity and spawn.  Lower Columbia summer steelhead enter 
freshwater during May through October with the majority of the return having entered freshwater by 
early August.  Both winter and summer steelhead spawn during the late winter to spring timeframe with 
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summer steelhead primarily spawning in January and February and the majority of the winter steelhead 
spawning during March through May. 

POPULATION STATUS 

The Lower Columbia region includes three steelhead DPSs.   

 The Southwest Washington DPS includes steelhead from the Grays and Elochoman rivers plus 
Skamokawa, Mill, Abernathy and Germany creeks 

 The Lower Columbia DPS includes steelhead from the Cowlitz, Kalama, Lewis, Washougal and Wind 
rivers plus Salmon and Hardy creeks 

 The Middle Columbia DPS include steelhead from the Little and Big White Salmon rivers 

 

Steelhead populations in the lower Columbia and middle Columbia DPSs were listed as a threatened 
species under the ESA in 1998, while steelhead populations in the Southwest Washington DPS are 
not listed under the ESA.  The Willamette-Lower Columbia TRT identified a total of 30 distinct lower 
Columbia steelhead populations, 24 winter populations and six summer populations that fall into 
these three DPSs.   
 
Winter Steelhead: The Washington Recovery Plan utilized life cycle modeling to evaluate the status of all 
of Washington winter and summer steelhead populations.  Modeling results indicate that most ESA-listed 
winter steelhead populations are at high to very high risks of extinction while the non-listed populations 
are all at medium to very low risk of extinction.  Figure 4-7 displays current viability and the viability 
objective or goal for each winter steelhead population. 

 

 

Figure 4-7. Viability objectives for winter steelhead identified in the recovery scenario for Washington and in 
Oregon’s Recovery Plan. 

 
Summer Steelhead: Summer Steelhead populations are only present in the Cascade (4 populations) and 
Gorge (2 populations) strata, and half of the populations are at very high risk of extinction while the other 
half of the populations range between moderate to low risk of extinction.  Figure 4-8 displays current 
viability and the viability objective or goal for each summer steelhead population. 
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Figure 4-8. Viability objectives 
for summer steelhead identified 
in the recovery scenario for 
Washington and in Oregon’s 
Recovery Plan. 

 

 

 

THREATS 

 

The Washington Recovery Plan estimates that adult abundance of Washington steelhead populations are 
0-33% of their historic production potential and 10-100% of population-specific recovery objectives.  As 
displayed in Figure 4-9, habitat (tributary and estuary) currently has the largest adverse impact on the 
viability of natural origin steelhead populations.  Additionally, hydro threat significantly impacts four 
important populations: North Fork Lewis winter and summer steelhead and Upper Cowlitz and Cispus 
winter steelhead.  
 

 

Figure 4-9.  Net effect and relative contribution of potentially 
manageable impact factors on steelhead in Washington 
lower Columbia subbasins. 

 
Generally, winter and summer steelhead have access to the majority of their historic habit, except for the 
upper Cowlitz and Lewis basins.  Habitat degradation has the largest adverse impact to steelhead 
productivity and viability with stream habitats being reduced 40-90%, compared to historic conditions.  
Reduction in quantity and quality of freshwater spawning and rearing habitats, primarily due to past and 
present land use practices, accounts for a large share of the impact on these populations.  Additionally, 
hydro limits access to rearing habitat for winter steelhead in the Cowlitz basin between Mossyrock and 
Cowlitz Falls dams, and for winter and summer steelhead in the upper North Fork Lewis basin between 
Merwin and Swift dams.  Reintroduction programs, including construction and improvement of fish 
passage facilities, have just been initiated for winter steelhead in the upper Cowlitz, Cispus and North 
Fork Lewis subbasins, and success of these reintroduction programs will be important to achieving 

N
e

t 
e

ff
e

c
t

0.0

0.2

0.4

0.6

0.8

1.0

Summer

K
a
la

m
a

L
e
w

is
 N

F
L

e
w

is
 E

F
W

a
s
h

o
u

g
a
l

W
in

d

R
e

la
ti

v
e

 e
ff

e
c

ts

0.0

0.2

0.4

0.6

0.8

1.0

Winter

G
ra

y
s
-C

h
in

o
o
k

E
lo

c
h
-S

k
a
m

M
il
l-

A
b

-G
e
rm

C
o

w
li
tz

 L
C

o
w

li
tz

 U

C
is

p
u
s

T
il
to

n
T

o
u

tl
e
 N

F
T

o
u

tl
e
 S

F
C

o
w

e
e
m

a
n

K
a
la

m
a

L
e
w

is
 N

F
L

e
w

is
 E

F
S

a
lm

o
n

W
a
s
h

o
u

g
a
l

G
o

rg
e
 L

G
o

rg
e
 U

Tributary Estuary Hydro Harvest Hatchery Predation

Cascade

K
a
la

m
a

L
e
w

is
 N

F

L
e
w

is
 E

F

W
a
s
h

o
u

g
a
l

P
o

p
u

la
ti

o
n

 v
ia

b
il
it

y
Gorge

H
o

o
d

W
in

d

R
is

k

Very High

Very HighVery Low

Very Low

Low

LowHigh

High

Medium Moderate



Chapter 4 Species Summaries and Recovery Targets  33 | P a g e  

Washington Recovery Plan goals.  Collection of outmigrating juveniles will be crucial to the success of 
these reintroduction efforts.  Hatchery and harvest threats have also reduced productivity and diversity 
of lower Columbia steelhead populations, but not to the same degree as observed in Chinook and coho.  
Restoration of habitat, in conjunction with successful reintroduction programs, will be critical to 
achieving delisting goals.  Reintroduction of populations into the upper Cowlitz and Lewis basins and 
reducing impacts from hatchery and harvest programs will also be important to achieving these goals.  

POPULATION VIABILITY GOALS 

 

Winter Steelhead: For Washington populations the majority of the populations in the Coast (2 of 3), 
Cascade (7 of 12) and Gorge (1 of 2) need to achieve at least high viability level.  For the entire ESU all but 
two Washington populations must achieve at least medium viability. 
 

Based on life cycle modeling, the Washington Recovery Plan established productivity improvement and 
abundance targets that correspond to the viability objective for each Washington population in the 
Lower Columbia ESU.  These targets are presented in Table 4-7 below.  For listed primary and 
contributing populations in the Cascade and Gorge strata, productivity improvement necessary to 
achieve their viability objective ranges from 5% to at least 500%.  Abundance targets at delisting range 
from a low of 200 for the Tilton population to a high of 600 for the several populations. 
 

Table 4-7.  Viability objective and productivity improvement and abundance targets for Washington winter 
steelhead populations in the Lower Columbia ESU. 

  Washington Recovery Plan 

Population Contribution 
Viability 

Objective 
Productivity 

Target 
Abundance 

Target 

Coast Stratum     
Grays/Chinook Primary H 0%1 800 
Eloch/Skam Contributing M+ 0%1 600 
Mill/Ab/Germ Primary H 0%1 500 

Cascade Stratum     
Lower Cowlitz Contributing M +5% 400 
Upper Cowlitz C,G Primary H1 >500% 500 
Cispus C,G Primary H1 >500% 500 
Tilton Contributing L >500% 200 
S.F. Toutle Primary H+ 

H 
+35% 600 

N.F. Toutle C Primary +125% 600 
Coweeman Primary H +25% 500 
Kalama Primary H+ +45% 600 
N.F. Lewis C Contributing M >500% 400 
E.F. Lewis Primary H +25% 500 
Salmon Stabilizing VL 0% -- 
Washougal Contributing M +15% 350 

Gorge Stratum     
L. Gorge (WA/OR) Primary H +45% 300 
U. Gorge (WA/OR) Stabilizing L 0% -- 

1 Improvement increments are based on abundance and productivity; however, this population will require 

improvements in spatial structure or diversity to meet recovery objectives.   
C Designated as a historical core population by the Technical Recovery Team.  
G Designated as a historical legacy population by the Technical Recovery Team.  
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Summer Steelhead: All but one of the summer steelhead populations in the Lower Columbia ESU is 
targeted to achieve at least high viability levels.  All four Washington primary populations are expected to 
achieve high viability status. 
Based on life cycle modeling, the Washington Recovery Plan established productivity improvement and 
abundance targets that correspond to the viability objective for each Washington population in the 
Lower Columbia ESU.  These targets are presented in Table 4-8 below.  Currently only the East Fork Lewis 
and Washougal populations are targeted for an improvement in productivity.  Other populations are 
currently achieving their productivity target.  Abundance targets at delisting range from a low of 500 for 
the several populations to a high of 1,000 for the Wind River population. 

 
Table 4-8. Viability objective and productivity improvement and abundance targets for Washington 
summer steelhead populations in the Lower Columbia ESU. 

  Washington Recovery Plan 

Population Contribution 
Viability 

Objective 
Productivity 

Target 
Abundance 

Target 

Cascade Stratum    
Kalama C Primary H 0%1 500 
N.F. Lewis Stabilizing VL 0% -- 
E.F. Lewis G Primary H >500% 500 
Washougal C,G Primary H +40% 500 

Gorge Stratum     
Wind C Primary VH 0%1 1,000 

1 Improvement increments are based on abundance and productivity; however, this population will require 

improvements in spatial structure or diversity to meet recovery objectives.   
C Designated as a historical core population by the Technical Recovery Team.  
G Designated as a historical legacy population by the Technical Recovery Team.  

THREAT REDUCTION TARGETS 

As described in Chapter 3 (“Population Threat Evaluation” section), the Washington Recovery Plan 
utilized a life cycle model to estimate population specific baseline impacts (1998) and threat reduction 
targets for each threat.  Impact reduction targets are calculated by applying the impact reduction to the 
baseline impacts (see footnote at bottom of Tables 4-9 and 4-10). 

Winter Steelhead: Table 4-9 below presents the baseline impacts, targeted impact reduction, and the 
resulting impacts when productivity target is achieved for hatchery and harvest threats. 

 
Table 4-9. Baseline and impact reduction targets for hatchery and harvest threats for Washington winter 
steelhead populations in the Lower Columbia ESU.  
 

 Productivity Baseline Impacts  Impact  Impacts at Target* 

Population Target Hatchery Fishery  Reduction  Hatchery Fishery 

Coast Stratum         
Grays/Chinook 0% 0.08 0.10  0%  0.08 0.10 
Eloch/Skam 0% 0.34 0.10  0%  0.34 0.10 
Mill/Ab/Germ 0% 0.01 0.10  0%  0.01 0.10 
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Cascade Stratum         
Lower Cowlitz +5% 0.49 0.10  1%  0.48 0.10 
Upper Cowlitz >500% 0.49 0.10  50%  0.25 0.05 
Cispus >500% 0.49 0.10  50%  0.25 0.05 
Tilton >500% 0.49 0.10  50%  0.25 0.05 
N.F. Toutle +125% 0.33 0.10  20%  0.26 0.08 
S.F. Toutle +35% 0.24 0.10  7%  0.22 0.09 
Coweeman +25% 0.12 0.10  13%  0.10 0.09 
Kalama +45% 0.02 0.10  25%  0.02 0.07 
N.F. Lewis >500% 0.49 0.10  50%  0.25 0.05 
E.F. Lewis +25% 0.48 0.10  9%  0.44 0.09 
Salmon 0% 0.50 0.10  0%  0.50 0.10 
Washougal +15% 0.08 0.10  8%  0.08 0.09 

 
Gorge Stratum         
L. Gorge  +45% 0.01 0.10  20%  0.00 0.08 
U. Gorge  0% 0.01 0.10  0%  0.01 0.10 

* Baseline Impacts X (1-Impact Reduction Proportion) = Impacts at Target 
An example calculation using Grays/Chinook Population and Hatchery Impacts 0.50 X 0.39 = 0.20 

 
Summer Steelhead: Table 4-10 below presents the baseline impacts, targeted impact reduction, and the 
resulting impacts when productivity target is achieved for hatchery and harvest threats. 

 
Table 4-10. Baseline and impact reduction targets for hatchery and harvest threats for Washington summer 
steelhead populations in the Lower Columbia ESU.  

 Productivity Baseline Impacts  Impact  Impacts at Target* 

Population Target Hatchery Fishery  Reduction  Hatchery Fishery 

Cascade Stratum         
Kalama 0% 0.01 0.10  0%  0.01 0.10 
N.F. Lewis 0% 0.47 0.10  0%  0.47 0.10 
E.F. Lewis >500% 0.26 0.10  50%  0.13 0.05 
Washougal +40% 0.30 0.10  21%  0.24 0.08 

Gorge Stratum         
Wind 0% 0.01 0.17  0%  0.01 0.17 

* Baseline Impacts X (1-Impact Reduction Proportion) = Impacts at Target 
An example calculation using Grays/Chinook Population and Hatchery Impacts 0.50 X 0.39 = 0.20 

 

Chum (Oncorhyncus keta) 

SPECIES SUMMARY 

Chum return to spawn in the lowermost reaches of streams and rivers and prefer low gradient streams 
with spawning sites in areas of upwelling groundwater.  Adult chum primarily return to the Columbia 
River during the late fall from mid-October through November and spawn from early November to late 
December.  Young chum spend the briefest time of any of the species in freshwater, migrating seaward 
soon after emerging from the clean spring-fed gravel upon which they depend.  Juvenile chum make 
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extensive use of the estuary during their seaward migrations.  Chum typically rear in the ocean for 2-5 
years before returning to freshwater on their spawning run at an advanced state of maturity. 

POPULATION STATUS 

Fall and summer chum runs were included in the Lower Columbia ESU listed as a threatened species 
under the ESA in 1999. 
 
The Willamette-Lower Columbia TRT identified a total of 17 distinct lower Columbia chum populations, of 
which only two populations are in Gorge stratum.  The Washington Recovery Plan utilized life cycle 
modeling to evaluate the status of all of Washington chum populations and modeling results indicate that 
all but two of the populations in the ESU are a high to very high risk of extinction.  Figure 4-10 displays 
current viability and the viability objective or goal for each chum population. 
 

 

Figure 4-10. Viability objectives for chum identified in the recovery scenario for Washington and in Oregon’s 
Recovery Plan. 

THREATS 

The Washington Recovery Plan estimates that 
adult abundance of Washington chum populations 
are 1-29% of their historic production potential 
and only 6-30% of population-specific recovery 
objectives. As displayed in Figure 4-11, the habitat 
(tributary and estuary) threat has the largest 
adverse impact on the viability of natural origin 
chum populations.  

 
Figure 4-11. Net effect and relative contribution of 
potentially manageable impact factors on chum 
salmon in Washington lower Columbia subbasins. 

 
Current chum populations are constrained by limited habitat 
availability, low abundance numbers, and inundation of 
productive habitats due to the operation of Bonneville Dam; which results in reduced productivity and 
diversity resulting from genetic bottlenecks.  While chum salmon continue to have access to most 
historical spawning areas in the lower Columbia, distribution and productivity have been severely 
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reduced due to degradation of habitats, primarily due to past and present land use practices.  Steam 
habitats have been reduced by 75% and freshwater productivity has been reduced by 80-99%, as 
compared to historic conditions. The majority of the chum production for the lower Columbia currently 
resides in two limited geographic areas: Grays subbasin and the mainstem Columbia River and small 
tributaries upstream of I-5 Bridge to Bonneville Dam.  Habitat restoration, along with increasing 
abundance and geographical range natural origin chum will be critical to achieving delisting goals.  
Successfully implementing the strategy of reintroducing chum to restored habitat will be crucial to 
achieving these goals. 

POPULATION VIABILITY GOALS 

For Washington populations all but one population is expected to achieve at least medium viability levels.  
In the Coast Stratum all of the populations need to achieve high to very high viability levels while in the 
Cascade Stratum two of the six populations need to achieve high viability and three of the six populations 
need to achieve medium viability. 
 
Based on life cycle modeling, the Washington Recovery Plan established productivity improvement and 
abundance targets that correspond to the viability objective for each Washington population in the 
Lower Columbia ESU, which are presented in Table 4-11 below.  All primary and contributing populations, 
except for the Grays/Chinook and Lower Gorge, require a productivity improvement of at least 500% to 
achieve their viability objective.  Abundance targets at delisting range from a low of 900 for several 
populations to a high of 2,000 in the Lower Gorge populations. 

 
Table 4-11. Viability objective and productivity improvement and abundance targets for Washington 
chum populations in the Lower Columbia ESU. 

  Washington Recovery Plan 

Population Contribution 
Viability 

Objective 
Productivity 

Target 
Abundance 

Target 

Coast Stratum     
Grays/Chinook C,G Primary VH 0%1 1,600 
Eloch/Skam C Primary H >500% 1,300 
Mill/Ab/Germ Primary H >500% 1,300 

Cascade Stratum     
Cowlitz (Fall) C Contributing M >500% 900 
Cowlitz (Summer) C Contributing M >500% 900 
Kalama Contributing M >500% 900 
Lewis C Primary H >500% 1,300 
Salmon Stabilizing VL 0% -- 
Washougal Primary H+ >500% 1,300 

Gorge Stratum     
L. Gorge (WA/OR) C,G Primary VH 0%1 2,000 
U. Gorge (WA/OR) Contributing M >500% 900 
1 Improvement increments are based on abundance and productivity; however, this population will require 

improvements in spatial structure or diversity to meet recovery objectives.   
C  Designated as a historical core population by the Technical Recovery Team.  
G  Designated as a historical legacy population by the Technical Recovery Team.  
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THREAT REDUCTION TARGETS 

As described in Chapter 3, the Washington Recovery Plan utilized a life cycle model to estimate 
population specific baseline impacts (1998) and threat reduction targets each threat.  Impact reduction 
targets are calculated by applying the impact reduction to the baseline impacts (see footnote at bottom 
of Table 4-12).  Table 4-12 below presents the baseline impacts, targeted impact reduction, and the 
resulting impacts when productivity target is achieved for hatchery and harvest threats. 
 

Table 4-12. Baseline and impact reduction targets for hatchery and harvest threats for Washington chum 
populations in the Lower Columbia ESU.  
 

 Productivity Baseline Impacts  Impact  Impacts at Target* 

Population Target Hatchery Fishery  Reduction  Hatchery Fishery 

Coast Stratum         
Grays/Chinook 0% 0.11 0.05  0%  0.11 0.05 
Eloch/Skam >500% 0.03 0.05  50%  0.01 0.03 
Mill/Ab/Germ >500% 0.03 0.05  50%  0.01 0.03 

Cascade Stratum         
Cowlitz (Fall) >500% 0.02 0.05  50%  0.01 0.03 
Cowlitz (Summer) >500% 0.02 0.05  50%  0.01 0.03 
Kalama >500% 0.01 0.05  50%  0.00 0.03 
Lewis >500% 0.01 0.05  50%  0.01 0.03 
Salmon 0% 0.01 0.05  0%  0.01 0.05 
Washougal >500% 0.01 0.05  50%  0.01 0.03 

Gorge Stratum         
Lower Gorge 0% 0.01 0.05  0%  0.01 0.05 
Upper Gorge >500% 0.01 0.05  50%  0.00 0.03 

* Baseline Impacts X (1-Impact Reduction Proportion) = Impacts at Target 
An example calculation using Grays/Chinook Population and Hatchery Impacts 0.50 X 0.39 = 0.20 
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CHAPTER 5 HATCHERY AND HARVEST IMPACTS ON 
NATURAL POPULATIONS  

Hatchery and Harvest Impacts16 

Past hatchery programs and associated harvest strategies have adversely affected the productivity and 
abundance of natural origin fish through reduced escapement levels, competition, introduction of 
disease and the loss of fitness through interbreeding.  The level of impacts from hatchery programs vary 
depending on nature and extent of interactions between hatchery fish and natural origin populations.  
Recent information and studies suggest that the most significant effect of hatchery programs on natural 
origin fish occurs through the reduction of reproductive fitness.  It is likely that these impacts are at their 
greatest when hatcheries use broodstock from another basin and the returning adult hatchery fish spawn 
in natural spawning areas with natural origin fish.  Large numbers of juvenile hatchery fish can also 
overwhelm natural origin fish in competing for habitat and food sources.    
 
While the impacts of hatchery programs on natural origin populations are complex and frequently 
detrimental to natural origin fish, they can also be beneficial.  At low abundances hatchery programs can 
reduce demographic risk to natural origin populations.  For instance, hatchery programs have maintained 
the native genetic stocks needed for the reintroduction of spring chinook in the upper Cowlitz and Lewis 
River subbasins.  Hatchery programs are also using natural origin broodstock to support chum 
reintroduction efforts.   
 
Past harvest management strategies have included high harvest rates of hatchery and natural origin fish 
which resulted in adverse impacts to natural origin populations.  As natural origin populations declined, 
fisheries were reduced.  In recent decades, fisheries were modified to consider weak stock management, 
primarily focused on natural origin populations.  Excessive harvest can reduce escapement levels to 
below demographic thresholds.  Extended periods of high harvest can significantly reduce reproductive 
fitness and viability of natural origin populations by reducing numbers of natural origin fish on spawning 
grounds to levels that produce a genetic bottleneck.  Additionally, high harvest rates reduce overall 
abundance of natural origin populations, which reduces population productivity and viability. Populations 
subject to excessive or high harvest rates tend to be at greater risk of extinction than populations 
harvested at moderate or low harvest rates.   
 
Harvest also has the potential to benefit natural origin populations by reducing the number of hatchery 
origin fish that reach natural spawning areas.  Past fish management strategies have used time, area and 
gear restrictions to focus fisheries on abundant hatchery populations while reducing handle and mortality 
to natural origin fish  More recently, mark-selective fisheries have been utilized to further reduce handle 
and mortality of natural origin populations.  Current fisheries management strategies have significantly 
limited impacts to natural origin populations by reducing harvest rates well below the high harvest rates 
observed during most of the 1900s.   
 
 
 

                                                           
16 Hatchery and harvest impact referred to in this chapter are cited from the WA Recovery Plan (LCFRB, 2010), 
Volume 1, Chapter 3 
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Hatchery and Harvest Threats 

The Washington Recovery Plan provides information regarding hatchery and harvest threats for lower 
Columbia River salmon and steelhead populations, as summarized below: 

FALL CHINOOK 

Hatchery Threat: Hatchery programs impact natural origin fall Chinook populations primarily through 
interactions in natural spawning areas and to a lesser extent through competition for rearing habitat.  
The HSRG and others have concluded that a major concern with hatchery programs is the effect hatchery 
strays have on the long-term fitness of naturally spawning populations.  Analysis by the HSRG estimated a 
23-50% reduction in productivity of tule populations due to natural spawning of less-fit hatchery origin 
fish. In contrast the historical impacts to the bright population is estimated to be 5% due to lack of 
interaction between hatchery and natural origin fish.  Currently in the lower Columbia, hatchery fish 
dominate natural tule Chinook escapement in the majority Washington tributaries in the Lower Columbia 
ESU; therefore, controlling the number, and improving the reproductive fitness, of hatchery fish 
returning to natural spawning areas will be critical to reducing the impact of hatchery programs.   
 
Harvest Threat: Impacts to naturally produced fall Chinook occur primarily through retention in ocean 
and freshwater fisheries.  Ocean harvest occurs primarily in WA/OR/CA coastal and Canadian fisheries for 
tule populations and Canadian and Alaskan fisheries for bright populations.  Currently (2009-2012) ocean 
fisheries account for nearly three-quarters of the total harvest for both tule and bright populations.17  
Since listing, harvest rates have steadily declined from 65% in 1999 to 37% in 2011.   Use of a sliding scale 
harvest rate that adjusts harvest impact rates to allow higher harvest rates during years of expected 
larger abundance and lower harvest rates when abundance estimates are smaller was initiated in 2012.  

SPRING CHINOOK  

Hatchery Threat: Hatchery programs impact natural origin spring Chinook populations primarily through 
interactions on natural spawning areas and through competition for rearing habitat.  Currently in the 
lower Columbia, accessible natural production areas are very limited and hatchery fish comprise a large 
fraction of the natural spawning population.  HSRG analyses estimated a 50% reduction in productivity of 
natural origin populations due to the impact of decades of hatchery origin strays.  Controlling the 
number, and improving the reproductive fitness, of hatchery fish returning to natural spawning areas will 
be critical to achieving recovery.  Moreover, recovery will also depend on hatchery programs providing 
spawning stock to initiate reintroduction of spring Chinook to the upper Cowlitz and Lewis rivers.  
Harvest Threat: Impacts to naturally produced spring Chinook from harvest occur primarily through 
retention in ocean fisheries and non-retention release mortalities in freshwater fisheries.  Currently 
(2008-2011) harvest in mainstem Columbia and its tributaries accounts for only about 15% of the total 
harvest and ocean (OR/WA/CA) harvest represents about half the catch.  Harvest in Canadian and 
Alaskan fisheries account for about 20% and 10% of the total catch, respectively (Pers. Comm. Cindy 
LeFleur, WDFW).  Historic harvest rates averaged about 50% at the time of listing and were as high as 
70% in the 1970’s and 1980s.  Since ESA listing harvest rates have been reduced to about 25% due to 
restrictions in ocean fisheries and implementation of mark-selective (only fin-clipped hatchery fish may 
be retained) fisheries in the lower Columbia River and its tributaries.   

                                                           
17 Personal communication with Cindy LeFleur, WDFW 
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COHO 

Hatchery Threat: Hatchery programs impact natural origin coho populations primarily through 
interactions in natural spawning areas and through competition for rearing habitat.  Historically, hatchery 
production levels were very large; releasing over 30 million smolts during the peak production period in 
the late 1980’s.  Hatchery production has been significantly reduced over the last three decades with 
current hatchery releases at about half of the historic peak totals.  The HSRG has estimated that 
productivity of natural coho populations has declined by 20%-50% due to the impact of hatchery fish 
spawning in natural spawning areas.  Continued reductions in adverse impacts from hatchery programs 
will be a critical piece of achieving the viability targets set forth in the Lower Columbia Recovery Plan.   
 
Harvest Threat: Impacts to naturally produced coho from harvest occur primarily through retention and 
non-retention release mortalities in ocean and freshwater fisheries.  Currently (2008-2012), harvest in 
mainstem Columbia River and its tributaries accounts for about a third of the harvest and ocean 
(OR/WA/CA) account for the most of the remaining harvest.  Canadian fisheries account for only about 
1% of the total harvest (Pers. Comm. Cindy LeFleur, WDFW).  Previous harvest rates averaged about 50% 
at the time of listing and approached or exceeded 80% in the 1970’s.  Since ESA listing, harvest impacts 
have been reduced by half or more due to restrictions in ocean and freshwater fisheries plus 
implementation of mark-selective (only fin-clipped hatchery fish may be retained) fisheries.  Use of a 
sliding scale harvest rate that adjusts harvest impact rates to allow higher harvest rates during years of 
expected larger abundance and lower harvest rates when abundance estimates are smaller was initiated 
in 2015. 
 
 STEELHEAD  
 
Hatchery Threat: Hatchery programs impact natural origin steelhead populations primarily through 
interactions in natural spawning areas and competition for rearing habitat.  Although impacts are 
significantly less as compared to salmon hatchery programs, improvements in current hatchery programs 
will be necessary to achieve Lower Columbia Recovery Plan goals.  The HSRG has estimated that 
productivity of lower Columbia wild steelhead has decreased from 1-47% due to the impact of hatchery 
fish spawning in natural spawning areas.  Reducing impacts from hatchery programs will be important to 
achieving population viability goals set forth in the Washington Recovery Plan. 

 
Harvest Threat: Impacts to naturally produced steelhead are primarily limited to incidental mortalities in 
freshwater fisheries in the mainstem Columbia River and tributaries, with the majority of the impacts 
occurring in tributary fisheries.  Ocean harvest impacts are low, typically less than 5% of the total impacts 
in the fishery threat.  Harvest rates at the time of listing were about 10%, which is significantly less than 
historical levels that regularly exceeded 70%.  Mark-selective (only fin-clipped hatchery fish may be 
retained) sport fisheries for hatchery steelhead were adopted beginning in the 1980’s, and have 
remained a common harvest management tool since.   

CHUM 

Hatchery Threat: Historically lower Columbia chum have not been heavily impacted by hatchery 
production.  In contrast to other salmon species, large scale hatchery programs were not developed in 
response to declining abundance levels in the early 1900s.  Limited hatchery programs were initiated is 
some Coast Stratum streams prior to 1990; however, these programs were discontinued due to poor 
adult returns.  Current production is limited to conservation-based programs that are intended to 
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supplement chum populations in the Chinook and Grays rivers plus small Columbia River tributaries 
upstream of I-5 Bridge.  The HSRG has estimated that productivity of natural chum populations exhibited 
a 1%-11% decline due to impacts associated with hatchery programs; however, this does not take into 
account the potential positive demographic effects of increasing natural spawning abundance via 
hatchery supplementation.  Use of hatcheries to improve adult abundance, expand geographic range and 
reduce genetic bottlenecks will be a critical piece of achieving the viability targets set forth in the Lower 
Columbia Recovery Plan.   
 
Harvest Threat: Currently there is no directed harvest of Columba River chum and only insignificant 
numbers of chum are handled during Columbia River fisheries targeting other species.  Only very limited 
numbers of chum are caught in ocean fisheries.  Historically, chum were heavily exploited in Columbia River 
late fall commercial fisheries during the early 1900s.  More recent fishery management actions have 
steadily reduced chum harvest by increasing fishery restrictions during lower Columbia late fall commercial 
seasons.  Since 1993, fishery harvest rates on lower Columbia chum have not exceeded 5% and in many 
years are less than 2%.   

Population Fitness and Productivity 

As described above past harvest and hatchery practices have had an adverse impact on the abundance 
and productivity of lower Columbia salmon and steelhead populations.  The primary impact of past 
hatchery and harvest practices has been to significantly alter the reproductive fitness fish spawning in the 
natural environment such that natural origin fish are less effective at using the natural environment for 
spawning and rearing.  Recent studies have documented the impact of excessive hatchery fish in natural 
spawning areas.  The Washington Recovery Plan offers the following information regarding the impacts 
of hatchery fish on the fitness of natural origin fish: 
 

Direct estimates of the relative fitness of hatchery and wild spawners are not available for most 
populations but were inferred in HSRG analysis from local hatchery program practices based on 
representative values reported in the scientific literature.  Published information on relative 
fitness of hatchery and wild fish is limited (Berejikian and Ford 2003, TOAST 2004) but generally 
ranges from under 50% for non-local stocks to 50-90% for local stocks depending on the degree 
of domestication or selection.  Reisenbichler & McIntyre (1977) reported relative survival rates 
of Deschutes wild and Round Butte hatchery steelhead from egg to migration of 78% for 
Hatchery:Hatchery pairs, 80% for Hatchery:Wild pairs and 86% for Wild:Wild pairs.  Differences 
are equivalent to a 91% relative fitness of Round Butte hatchery fish which were only a few 
generations removed from the wild.  In the Kalama River, Chilcote et al. (1986) reported a 28% 
relative fitness of Kalama wild summer and Skamania hatchery summer steelhead based on 
smolt production.  This large reduction in fitness was likely driven by the high degree of 
domestication in the Skamania hatchery steelhead stock.  Even larger differences become 
apparent where the hatchery stock is substantially different than the wild stock.  For instance, a 
relative fitness of 0% was reported by Kostow et al. (2003) for a Skamania summer steelhead in 
Clackamas River relative to the native winter run.  Finally, Oosterhout & Huntington (2003) 
assumed a 70% relative fitness for coastal Oregon hatchery and wild coho based on a 
recommended range of 0.5 to 0.9 by a technical scientific panel. 

 

Reproductive fitness of a naturally spawning population is directly linked to the productivity of that 
population.  Based on recent HSRG analyses, the fitness of a population determines the ability of a 
population to utilize available habitat.  For example, if a population with high genetic fitness and a 
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population with low reproductive fitness spawn in the same habitat the population with high 
reproductive fitness will produce the most smolts and thereby be more productive.  Recently, the HSRG 
developed a metric that can measure reproductive fitness at the population scale.  The metric can be 
estimated using HSRG’s “All H Analyzer” (AHA) tool and is described below: 
 

“In the HSRG Framework, population fitness is defined as the inherent productivity of a 
population relative to its optimum productivity in the available habitat.  In this sense, fitness is 
a measure of the ability of a population to fully utilize the available habitat, and the population 
productivity is the product of habitat potential and population fitness.  Fitness varies over time 
based on the genetic legacies of the natural-origin and hatchery-origin spawners.  If the 
composition of hatchery and natural-origin fish on the spawning ground and in the hatchery 
remain constant over time, fitness reaches equilibrium (“long-term fitness”), which is the 
fitness value reported in an AHA analysis.”18 

The fitness metrics provides a range of values from 0.5-1.0.  A value of 1.0 indicates that the population is 
fully fit to utilize available habitat.  As presented earlier in this chapter, while hatchery fish are not well 
adapted to the natural environment, they are still able to utilize habitat to produce smolts and therefore 
have some minimum level of inherent productivity.  Based on information currently available, the HSRG 
has determined that a hatchery fish spawning in nature is half as productive as a fully fit natural origin 
fish spawning in that same habitat; therefore, the minimum range of the fitness metric was set at 0.5. 
 

As presented in Chapter 4, the Washington Recovery Plan has established productivity improvement 
targets for Lower Columbia salmon and steelhead populations.  Since fitness is a direct measure of 
productivity then WDFW can utilize the fitness metric to determine if hatchery and harvest reform 
actions implemented will be adequate to achieve the productivity improvement targets set forth in the 
Washington Recovery Plan. 
 

In 2008, in consultation with the HSRG, WDFW utilized the AHA tool to conduct modeling analyses of the 
fitness of Washington lower Columbia salmon and steelhead populations.  In conducting this analysis 
WDFW assumed that hatchery programs, and associated fisheries, were similar to those that were in 
place in in 1998.  By conducting this analysis WDFW was able estimate the baseline fitness (1998) for all 
Washington lower Columbia salmon and steelhead populations.  Tables 5-1 through 5-4 present baseline 
fitness estimates for Washington lower Columbia natural origin populations impacted by the CSF Plan. 

 

  

                                                           
18 HSRG, 2008 
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Table 5-1. Baseline fitness estimates for Washington lower Columbia River natural origin Chinook populations. 

Chinook Population Population Designation 
Baseline Fitness Estimates 

Spring Fall Late Fall 

Grays/Chinook Fall: Contributing -- 0.50 -- 

Elochoman/ Skamokawa Fall: Primary -- 0.50 -- 

Mill/Abernathy/Germany Fall: Primary -- 0.51 -- 

Cowlitz, Lower * Fall: Contributing -- 0.50 -- 

Cowlitz, Upper* 
     includes Cispus & Tilton 

Fall: Primary -- 0.50 -- 

Cowlitz, Upper * Spring: Primary 0.50  -- 

Cispus * Spring: Primary 0.50 -- -- 

Tilton *                                     Spring: Stabilizing 0.50 -- -- 

Toutle, N.F. * Spring: Contributing Fall: Primary 0.50 0.50 -- 

Coweeman Fall: Primary -- 0.62 -- 

Kalama * Spring: Contributing Fall: Contributing 0.50 0.50 -- 

Lewis,  N.F. Fall: Primary 0.50 -- 0.95 

Lewis, E.F. Fall: Primary -- 0.50 -- 

Salmon Fall: Stabilizing -- 0.50 -- 

Washougal * Fall: Primary -- 0.50 -- 

Gorge, Lower Fall: Contributing -- 0.50 -- 

Gorge, Upper Fall: Contributing -- 0.50 -- 

White Salmon Fall: Contributing -- 0.50 -- 
              Significant impact of hatchery fish has reduced fitness of natural spawning fish 
        *    Adult or juvenile hatchery fish of this species released in this basin at time of the HSRG Review  

 

Table 5-2. Coho fitness estimates for Washington lower Columbia River natural origin coho populations. 

Population Population Designation Baseline Fitness Estimates 

Grays/Chinook * Primary 0.5 

Elochoman/Skamokawa * Primary 0.5 

Mill/Abernathy/Germany Contributing 0.79 

Cowlitz L * Primary 0.5 

Cowlitz U * Primary 0.5 

Cispus * Primary 0.5 

Tilton * Stabilizing 0.5 

Toutle NF * Primary 0.5 

Toutle SF Primary 0.5 

Coweeman Primary 0.7 

Kalama * Contributing 0.5 

Lewis NF * Contributing 0.7 

Lewis EF Primary 0.7 

Salmon Stabilizing 0.5 

Washougal * Contributing 0.5 

Gorge L Primary 0.5 

Gorge U Primary 0.25 
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Table 5-3. Baseline fitness estimates for Washington lower Columbia River natural origin steelhead populations. 

 Steelhead Population Population Designation 
Baseline Fitness 

Estimates 

Summer Winter 

Grays/Chinook * Primary -- 0.91 

Elochoman/Skamokawa * Contributing -- 0.58 

Mill/Abernathy/Germany * Primary -- 0.99 

Cowlitz, Lower * Contributing -- 0.51 

Cowlitz, Upper * Primary -- 0.51 

Cispus * Primary -- 0.51 

Tilton Contributing -- 0.51 

Toutle, N.F.  * Primary -- 0.67 

Toutle, S.F. * Primary -- 0.51 

Coweeman * Primary -- 0.84 

Kalama * Summer: Primary Winter: Primary  0.98 0.97 

Lewis, N.F. * Summer: Stabilizing Winter: Contributing 0.52 0.50 

Lewis, E.F. * Summer: Primary, Winter: Primary 0.50 0.50 

Salmon * Stabilizing -- 0.50 

Washougal * Summer: Primary, Winter: Contributing 0.59 0.89 

Gorge, Lower Primary -- 0.99 

Gorge, Upper Summer: Primary, Winter: Stabilizing 0.99 0.99 
 

      Significant impact of hatchery fish has reduced fitness of natural spawning fish 
 

* Adult or juvenile hatchery fish of this species released in this basin at time of the HSRG Review  
 

Table 5-4. Baseline fitness estimates for Washington lower Columbia River natural origin chum populations. 

Chum Population Population Designation Baseline Fitness Estimates 

Grays/Chinook * Primary 0.89 

Elochoman/Skamokawa Primary 0.97 

Mill/Abernathy/Germany Primary 0.97 

Cowlitz, Lower Contributing 0.98 

Kalama Contributing 0.99 

Lewis Primary 0.99 

Salmon Stabilizing 0.99 

Washougal Primary 0.99 

Gorge, Lower * Primary 0.99 

Gorge, Upper Contributing 0.99 
 

   *   Adult or juvenile hatchery fish of this species released in this basin at time of the HSRG Review  
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CHAPTER 6 HATCHERY AND HARVEST REFORM 
 
Changes to historic hatchery and harvest practices are necessary to achieve the Washington Recovery 
Plan vision of rebuilding lower Columbia salmon and steelhead populations to healthy and harvestable 
levels.  The Washington Recovery Plan has identified a suite of strategies and measures that would assist 
in reducing impacts of hatchery and harvest management practices.  In 2009 the HSRG conducted a full 
review of Columbia basin hatchery programs and provided recommendations and operational criteria 
regarding hatchery programs and their impact on natural origin populations.  WDFW has utilized the 
information provided by the Washington Recovery Plan and the HSRG to implement hatchery and harvest 
reform in the lower Columbia. 
 
This chapter provides a summary of the types of strategies and measures identified in the Washington 
Recovery Plan and recommendations by the HSRG.  Additionally, this chapter includes a brief overview of 
past and present hatchery and harvest management plus a broad-spectrum hatchery and harvest reform 
actions that could be considered to reduce impacts on natural origin populations (Table 6-1).  Details of 
WDFW’s proposed actions for each lower Columbia population are described in Chapter 7. 

Washington Recovery Plan Strategies and Measures 

The Washington Recovery Plan identifies strategies and measures to address each threat affecting the 
viability of lower Columbia salmon and steelhead (See Appendix 1).  Strategies and measures are 
fundamentally intended to produce biological results but are also based on economic, political, social, 
and cultural considerations.  Strategies provide broad guidance for addressing threats.  Measures 
“provide specific descriptions of the mechanisms or categories of actions needed to carry out the 
strategies.” 19  The strategies and measures were developed in a series of meetings and workshops 
involving representatives from implementing agencies, affected parties and the public.  The strategies 
and measures included in the Washington Recovery Plan are based on the current understanding of 
limiting factors and threats, and therefore provide initial guidance and direction regarding actions 
partners should take to implement this plan.  The Washington Recovery Plan envisions an adaptive 
management approach in which actions are implemented, evaluated, and adjusted as necessary to 
achieve impact reduction targets.20 
 
For hatchery and harvest threats, the measures are specific to each species, thereby taking into account 
the population status of each species and addressing current hatchery and harvest practices that are 
limiting the viability of that species.  The types of hatchery and harvest measures that are included in the 
Washington Recovery Plan are as follows: 

HATCHERY 

 Reconfigure and reform hatchery programs to achieve Washington Recovery Plan goals and HSRG 
criteria and standards 

 Initiate conservation or supplementation programs to reduce demographic risk or restore 
extirpated populations 

 Utilize hatchery origin fish to reintroduce populations to areas where access is currently blocked 
(e.g. upper Cowlitz and upper Lewis basins) 

                                                           
19 LCFRB,  2010 
20 Ibid. 
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 Implement programs using natural origin fish in broodstock or develop local broodstock to 
benefit local adaption of hatchery origin fish 

 Implement rearing and release strategies that minimize interaction between hatchery origin and 
natural origin smolts 

 Establish policies that limit transfer of hatchery fish between basins 

 Provide hatchery fish for harvest consistent with other Washington Recovery Plan strategies and 
measures 

 Apply visible mark to all hatchery fish for identification upon their return as adults 

 Maximize the removal hatchery origin fish to reduce impact on and interaction with natural 
origin populations 

 Maintain and/or establish wild salmonid management zones 

HARVEST 

 Set fishery related mortality rate limits based on results of risk assessment analysis 

 Evaluate harvest rates in comparison to habitat productivity and capacity 

 Develop harvest rate management plans, including sliding scale strategies where fishing 
opportunity increases or decreases with population abundance 

 Manage fisheries to target hatchery origin and healthy natural origin populations 

 Manage fisheries to achieve natural origin escapement goals where established  

 Manage fisheries to limit harvest and release mortalities to natural origin fish 

 Apply a visible mark to all hatchery fish for identification in fisheries 

 Manage fisheries to minimize handling of natural origin populations, including selective fisheries 
where only hatchery fish can be retained 

 Investigate fishery methods and strategies that expand implementation of selective fisheries in 
which only hatchery origin fish are retained 

 Improve monitoring of fisheries to estimate handle and mortality of natural origin fish and 
harvest of hatchery origin fish 

 

Hatchery Scientific Review Group (HSRG) Review (HSRG, 2009a) 

The Congressionally-established HSRG reviewed all of the hatchery programs in the Columbia River basin, 
Puget Sound and the Washington coast.  The results of HSRG’s review and guiding principles presented in 
the Columbia River Hatchery Reform System-Wide Report (HSRG, 2009A) offer a foundation for hatchery 
reform which will help salmon and steelhead hatcheries in the Pacific Northwest in meeting conservation 
and sustainable harvest goals. 
The HSRG outlined three principles for hatchery management:  

1)  setting clear goals for natural populations and hatchery programs; 

2)  scientific defensibility of hatchery programs; and   

3)  monitoring, evaluation to allow for adaptive management.  
 
By applying these principles, the HSRG has demonstrated that the Columbia Basin hatchery system can 
be managed to achieve recovery goals, while still providing sustainable economic and cultural benefits 
from salmon and steelhead harvest.  To be successful, managers will need to support both hatchery and 
harvest reforms, and funding entities will need to provide the investments needed for implementation. 
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The HSRG has developed management tools to support application of these principles, including a 
scientific framework for artificial propagation of salmon and steelhead; benefit/risk assessments tools; 
hatchery operational guidelines; and monitoring and evaluation criteria.  The primary analytical tool is 
the “All H Analyzer” (AHA).  The AHA tool is a model that includes data regarding habitat conditions, 
hatchery programs and fisheries impacts.  The AHA tool utilizes these inputs to estimate the reproductive 
fitness of the natural origin populations, which allows managers to explore the potential impacts to 
reproductive fitness of natural populations resulting from implementation of alternative hatchery and 
harvest reform actions based on varying hatchery, harvest, habitat and hydroelectric system constraints.  
 
The HSRG provided recommendations for state, tribal and federal hatchery programs in the Columbia 
River Basin (2006-2009) that would benefit natural origin populations and maintain sustainable fishing 
opportunities (HSRG, 2009b).  The HSRG’s specific recommendations were not presented as the only 
possible solution, but rather as a clear demonstration that current hatchery programs can be redirected 
to better meet both conservation and harvest goals. 
 
The HSRG concluded that hatcheries must be managed consistent with basic biological principles and 
viewed as integral components of the affected ecosystems.  The HSRG reached several critical, summary 
conclusions regarding areas where current hatchery practices need to be reformed.  Each of these 
conclusions must be addressed through policy, management, and research and monitoring.  These 
conclusions are presented in HSRG’s system-wide report and are as follows (HSRG, 2009a): 

 “Manage hatchery broodstock to achieve proper genetic integration with, or segregation 
from, natural populations; 

 Promote local adaptation of natural and hatchery populations; 

 Minimize adverse ecological interactions between hatchery- and natural-origin fish; 

 Minimize effects of hatchery facilities on the ecosystem; and 

 Maximize survival of hatchery fish” 
 
Finally, similar to the Lower Columbia Recovery Plan, the HSRG also concluded that hatchery reforms 
alone will not achieve recovery of natural populations—complementary actions taken by harvest, habitat 
and hydropower managers are all necessary if long-term conservation goals are to be achieved.  The 
effectiveness of current habitat and future habitat improvements will be greatly increased if combined 
with hatchery and harvest reforms.  A holistic strategy combining reforms and improvements in all of the 
“H’s” will be necessary to meet the managers’ conservation and harvest goals for salmon and steelhead.   
 
As described in Chapter 5 the hatchery and harvest programs primary impact on the productivity of 
natural populations occurs through reduced reproductive fitness of natural origin populations.  The 
amount of impact that hatchery fish have on reproductive fitness is driven by the number of hatchery 
origin fish, in comparison to natural origin fish, that spawn in natural spawning areas and the genetic 
composition of the hatchery origin fish. 
 

The genetic composition of hatchery fish is the result of the type of hatchery program that is being 
conducted: segregated or integrated.  A segregated program uses only hatchery origin fish in their 
broodstock and therefore is genetically dissimilar from the natural origin population.  In contrast, an 
integrated program uses fish from the natural origin population in the hatchery broodstock, which results 
in the hatchery origin fish sharing more genetic similarities with the natural origin population than do 
hatchery origin fish from a segregated program. 
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Estimation of fitness using the AHA model requires significant data inputs and knowledge of the model to 
provide accurate results for management purposes.  While this tool provides valuable information when 
developing overall strategies for reducing impact of hatchery origin fish on natural origin populations, it is 
less effective for making annual evaluations of the level of impact a specific hatchery program is having 
on a population. 
 

The HSRG has developed two additional metrics that are useful in conducting annual program 
evaluations: Proportion of Hatchery Origin Spawners (pHOS) and Proportion of Natural Origin Spawners 
(PNI).  The pHOS metric is intended for use in evaluating both segregated and integrated hatchery 
programs while the PNI metric is only used to evaluate integrated programs.  The PNI metric calculation 
incorporates both pHOS and Proportion of Natural Origin Brood (pNOB).  The pNOB metric is used to 
measure what proportion of the hatchery brood includes natural origin fish. 

The pHOS metric captures the interaction of hatchery origin and natural origin fish in a natural spawning 
area.  It is a simple comparison of the number hatchery origin fish spawning in natural spawning areas to 
the total number of fish spawning in natural spawning areas.  The PNI metric is a more complex metric 
that incorporates the proportion of natural origin fish used in the hatchery broodstock and the 
proportion of hatchery fish spawning in natural spawning areas.  The PNI metric captures the relative 
influence of the natural and hatchery fish on the genetic composition for a population with higher values 
indicating that there is an increased similarity in the genetic makeup of hatchery origin and natural origin 
fish.  PNI can be interpreted as a measure of how well the population is adapting to the natural 
environment. 

The HSRG has utilized these two metrics, in combination with population designations from the 
Washington Recovery Plan, to establish guidance for operation of segregated and integrated hatchery 
programs, which they have termed “criteria for hatchery influence”.  The recommendations presented in 
HSRG’s system-wide report21 included the following criteria for hatchery influence on natural 
populations: 
 
“HSRG criteria for hatchery influence on Primary populations  

 The proportion of effective hatchery-origin spawners (pHOS) should be less than 5% of the 
naturally spawning population, unless the hatchery population is integrated with the natural 
population. 

 For integrated populations, the proportion of natural-origin adults in the broodstock should 
exceed pHOS by at least a factor of two, corresponding to a PNI (proportionate natural influence) 
value of 0.67 or greater and pHOS should be less than 0.30. 

 
HSRG criteria for hatchery influence on Contributing populations  

 The proportion of effective hatchery-origin spawners (pHOS) should be less than 10% of the 
naturally spawning population, unless the hatchery population is integrated with the natural 
population.  

 For integrated populations, the proportion of natural-origin adults in the broodstock should 
exceed pHOS, corresponding to a PNI value of 0.50 or greater and pHOS should be less than 0.30.  

 
  

                                                           
21 HSRG 2009a 



Chapter 6 Hatchery and Harvest Reform  50 | P a g e  

 

HSRG criteria for hatchery influence on Stabilizing populations  

 The current operating conditions are considered adequate to meet conservation goals.  No 
criteria were developed for proportion of effective hatchery-origin spawners (pHOS) or PNI.” 

 
The HSRG recommendations, guiding principles and biological standards were used in the 
development of the CSF Plan.  Additionally, the HSRG recommended solutions regarding how 
programs could be modified to achieve their criteria for hatchery influence on natural populations.  
WDFW reviewed and evaluated these solutions in determining the best way to proceed with respect 
to any given hatchery program.  In some cases the solutions implemented by WDFW through the 
CSF Plan differ from those recommended by the HSRG.  The WDFW solutions do achieve HSRG 
criteria for hatchery influence on natural populations described above.  
 
In their report on the Science of Hatcheries, the HSRG also identified phases of recovery that ranged 
from Preservation to Full Restoration.  In their review of the Elwha River Fish Restoration Plan, the 
HSRG defined these four stages of recovery associated with expected changing habitat conditions in 
the river, and the role of conservation hatcheries during these stages.  In identifying these stages of 
recovery the HSRG established a framework that is applicable to a variety of situations, including the 
CSF Plan (HSRG, 2014).  A description of the four phases of recovery is presented in Table 6-1. 

 

Table 6-1. Biological phases of restoration and objectives for different ecosystem conditions (HSRG, 2014). 

 
 
Hatchery programs serve different roles during each one of these recovery phases.  For example, 
during the Preservation phase, a hatchery program can provide demographic protection that 
minimizes loss of genetic diversity through genetic risk.  During the Reintroduction phase, the 
hatchery program serves to introduce salmon or steelhead into areas of suitable habitat where the 
fish no longer exist or are at low densities.  The goal throughout these phases of recovery is to 
transition to a healthier status, with the ultimate endpoint being reaching the Full Restoration 
phase. 
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The CSF Plan utilizes these phases of recovery to assist in guiding decisions regarding hatchery 
programs that impact natural origin populations.  A key to success during the adaptive management 
process will be identifying when a population transitions from one phase to the next.  Especially 
important is identifying when a population moves into the Local Adaption phase.   A population that 
is self-sustaining, spatially distributed to avoid potential catastrophic losses, and has a large enough 
effective population size to maintain enough genetic variation for natural selection to act on, is 
typically considered to be in the Local Adaptive phase.   Through the adaptive management and 
annual reporting processes, WDFW will identify the recovery phase associated with each population 
and determine metrics that describe when a population is transitioning between phases. 

Hatchery and Harvest Management 

The hatchery and harvest threats are uniquely linked.  While historic fisheries depended on naturally 
produced fish, the declines in natural fish abundance during the first half of the 20th century, combined 
with the implementation of large scale hatchery programs, resulted in the majority of commercial and 
sport fisheries becoming dependent on hatchery production to maintain sustainable fishing 
opportunities. 

HARVEST MANAGEMENT 

Harvest of salmon and steelhead in the Columbia River reached their highest levels in the early 1900’s, 
primarily through commercial fisheries.  Recreational effort and catch levels increased significantly during 
the last half of the 20th century, fueled by the shift from historic bank oriented fisheries to boat oriented 
fisheries.  While number of fish harvested decreased from historic levels, impacts to natural origin 
populations remained high into the last quarter of the 20th century with harvest rates during the 1970’s 
of 65%, 70% and greater than 80% for fall Chinook, spring Chinook and coho, respectively.  
 
Beginning in the 1980’s, recognition of reduced abundance of naturally produced salmon and steelhead 
resulted in modifications to fishery management strategies in both ocean and freshwater fisheries.  A 
process was established to manage these fisheries to protect weak natural populations in the Columbia 
River, Puget Sound and along the Oregon, Washington and California coasts.  The end of the 20th century 
brought ESA listings for lower Columbia fall Chinook, coho, chum and steelhead.  With these listings came 
more intense evaluation of how harvest management practices were impacting abundance of natural 
origin populations, and resulted in declines in harvest rates of lower Columbia salmon and steelhead. 
 
While changes to harvest management strategies, primarily reduced harvest rates, resulted in increased 
numbers of natural origin fish returning to natural spawning areas, it also resulted more hatchery origin 
fish returning to those same natural spawning areas.  During their review of Columbia River hatchery 
programs the HSRG identified that sport and commercial fisheries have the potential to benefit natural 
origin populations by increasing harvest of hatchery origin fish, thereby allowing fewer to escape to 
natural spawning areas.  The HSRG specifically recommended expansion of selective fisheries and 
development of selective commercial fishing gears and methods to increase the harvest of hatchery fish 
and reduce handling mortalities for released natural origin fish.22     
 

                                                           
22 HSRG, 2009a 
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Due to the reduced abundance of naturally produced fish, current fisheries are dependent on hatchery 
produced fish to support sustainable and productive fisheries.  The CSF Plan includes actions intended to 
increase harvest of these hatchery origin fish while reducing or continuing to limit fisheries mortalities to 
natural origin fish, with the long–term goal of achieving healthy, harvestable natural origin populations.  
In recent years, WDFW has adopted mark-selective fisheries, which allow retention of fin-clipped 
hatchery fish and requires release of unmarked fish, consistent with HSRG recommendations.  WDFW will 
evaluate results of implementing mark-selective fisheries, and other fishery management strategies, to 
determine the most effective method to increase harvest of hatchery origin fish and limit impacts to 
natural origin populations.  The types of fishery management actions being considered are included in 
Table 6-1 at the end of this chapter. 

HATCHERY MANAGEMENT 

The first hatchery was constructed and began operation in the late 19th century.  Throughout the 20th 
century additional hatcheries were constructed and put into operation to support commercial and sport 
fishing fisheries.  As development of the lower Columbia basin continued throughout the 20th century, 
natural origin population abundance continued to decline and ocean and freshwater fisheries came to 
depend on hatchery production to sustain productive fisheries. 
 
Only recently has it been recognized how these hatchery programs have adversely impacted the 
productivity of natural origin populations.  Lower harvest rates in recent decades have resulted in 
increasing numbers of hatchery origin fish reaching natural spawning areas, which likely resulted in 
significant declines in genetic fitness and reduced productivity of natural origin salmon and steelhead 
populations in the lower Columbia. 
 
The HSRG completed a review of lower Columbia hatchery programs and provided recommendations 
regarding those programs that would reduce their adverse impacts on natural origin populations.  The 
most prominent strategies for reducing the impact of hatchery programs included utilizing natural origin 
fish in hatchery broodstock, reducing overall program size and limiting number of hatchery origin fish 
that return to natural spawning areas. 
 
Through the CSF Plan, WDFW has evaluated their hatchery programs with respect to impacts on natural 
origin populations and fisheries.   WDFW will utilize a variety of actions to modify current hatchery 
programs to reduce hatchery impacts on natural origin populations and maintain production to support 
sustainable fisheries.  The types of actions that are being considered are presented in Table 6-1 at the 
end of this chapter. 

Hatchery and Harvest Reform Actions 

The CSF Plan has developed hatchery and harvest reform actions that will address many of the measures 
set forth in the Washington Recovery Plan.  The Washington Recovery Plan identifies 155 individual 
actions to be addressed by WDFW, of which 70 actions address the hatchery and harvest threats.  Of 
these 70 actions, 40 focus on hatchery reform and 30 focus on harvest.  Each individual action applies to 
a single species; therefore, the number of actions varies among species, as follows: 
 

 Fall Chinook: 18 actions, eight for hatchery reform and 10 for harvest 

 Spring Chinook: 13 actions, seven for hatchery reform and six for harvest 
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 Coho: 16 actions, 11 for hatchery reform and five for harvest 

 Steelhead: 16 actions, nine for hatchery reform and seven for harvest 

 Chum: seven actions, five for hatchery reform and two for harvest 
 

The CSF Plan will address the Washington Recovery Plan actions for hatchery and harvest threats that are 
within WDFW’s authority.  In addressing their harvest and hatchery actions WDFW may also address 
actions in other impact categories, such as ecological interactions and hydro-operations.  In some cases 
WDFW may not have the sole authority to implement a given action and therefore will need to work 
through other processes to achieve the desired result.  For example, the Pacific Fisheries Management 
Council (PFMC) oversees ocean fisheries; therefore, WDFW will have to work through the PFMC 
regulation setting process to reduce harvest rates on lower Columbia River natural origin salmon 
populations.  Appendix 2, WDFW’s Six-Year Implementation Work Schedule (IWS), shows how all 70 
hatchery and harvest actions called for in the Washington Recovery Plan will be addressed by WDFW.   
 

Table 6-2 identifies the type of hatchery and harvest reform actions that will be implemented through 
the CSF Plan, and the species they will benefit.  Actions listed in Table 6-2 are general actions that apply 
categorically to a specific species, but not necessarily to all populations of that species.  These actions will 
be implemented on a population by population basis depending on the status of the population, the 
habitat conditions of the subbasin, and existing hatchery programs.  For example, there may not be an 
existing population in a given basin; therefore, converting the existing hatchery program from segregated 
to integrated would not be considered for that population.  A detailed list of specific actions to be 
implemented is presented in Chapter 7.  
 
 Table 6-2. Potential hatchery and harvest reform actions and the species they impact. 

 
 

Reform Action Species 

Harvest FCH SCH Coho SH Chum 

 Implement time, area and gear restrictions to increase protection for 
specific populations 

X X X X X 

 Implement or continue mark-selective commercial fisheries in mainstem 
Columbia River 

X X X   

 Implement or continue mark-selective sport fisheries in mainstem 
Columbia River, including Buoy 10 fishery 

X X X X  

 Continue mark-selective sport fisheries in lower Columbia River 
tributaries 

X X X X  

 Adjust sport fishing season and regulations in Columbia River tributaries X X X X  

 Investigate implementation of alternative fishing gears and methods for 
lower Columbia commercial fisheries that will allow for implementation 
of mark-selective fisheries during fall time period 

X  X   

 Implement abundance based fishery management structure X  X   

 Maintain chum retention restrictions to minimize fishery impacts     X 
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Reform Action Species 

Hatchery FCH SCH Coho SH Chum 

 Mass-mark all hatchery releases for visual identification in fisheries and 
escapement areas 

X X X X  

 Convert from segregated programs to integrated or local brood source X X X X  

 Shift hatchery production away from basins that are high priority for 
recovery purposes 

X  X X  

 Reduce or eliminate hatchery releases X  X X  

 Manage passage at tributary dams to exclude hatchery fish from 
natural spawning areas 

X X X X  

 Implement conservation programs to limit demographic risk X  X X X 

 Establish weirs to exclude hatchery fish from natural spawning areas 
consistent with WDFW’s Weir Management Plan included in NMFS 
guidance letter regarding 2011 ocean fisheries 

X     

 Investigate potential for using weirs to exclude hatchery fish from 
spawning areas 

 X X X  

 Provide spawning stock or juveniles for use in supplementation 
program 

X X X X X 

 Develop natural origin brood for use in reintroduction programs  X X X  

 Maintain historic genetics in hatcheries for use in reintroduction 
programs 

 X X   

 Establish conservation programs to support existing or reestablish lost 
populations 

    X 
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CHAPTER 7 DETAILED SUMMARY OF HATCHERY AND 
HARVEST ACTIONS 

 

As described in Chapter 6, the Washington Recovery Plan and HSRG have provided valuable guidance 
regarding implementation of hatchery and harvest reform in the lower Columbia.  The actions presented 
in this chapter are intended to address Washington Recovery Plan strategies and measures for hatchery 
and harvest threats.  These actions are also expected to result in hatchery programs that will meet HSRG 
criteria for hatchery influence on natural origin populations and provide fish for freshwater and ocean 
fisheries. 
 
WDFW used HSRG’s AHA tool extensively to model different hatchery program options.  The model 
provides information regarding achievement of HSRG criteria and the number of fish available for 
harvest.  Based in part on these model WDFW determined the best hatchery and harvest reform actions 
to implement for each population to achieve the overarching goals of the CSF plan to rebuild natural 
origin populations and sustain productive fisheries. 
 
The CSF Plan includes a combination of past and future hatchery and harvest reform actions, which are 
presented in this chapter.  Implementation of hatchery and harvest reform actions began in 2009, 
concurrent with the development of the CSF plan.  This plan, therefore, includes some reform actions 
that have already been implemented and other actions that will occur in the future.  This chapter also 
provides population specific status and hatchery and harvest information for salmon and steelhead 
populations in the Coast and Cascade strata of the Lower Columbia ESU.  The information for each 
population is provided in five sections: 
 

POPULATION METRICS 

 A table containing population metrics to describe population status and future goals. 
 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

 Recent hatchery releases and estimated salmon and steelhead returns to natural spawning 
grounds.  For populations where integrated programs are being implemented information 
regarding broodstock composition will also be presented. 
 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Information is provided regarding the key hatchery and harvest factors that are adversely 
impacting natural origin populations and limiting ability to achieve recovery goals. 
 

POTENTIAL REFORM ACTIONS 

 A table presenting hatchery and harvest actions that could potentially benefit natural origin 
populations, addressing: 
o Actions that would benefit the natural population.  This suite of actions will continually be 

evaluated as WDFW implements the CSF Plan in order to best achieve impact reduction 
targets and overall population goal presented here; and,   

o Identification of VSP parameters that would benefit by implementation of a hatchery or 
fishery reform action, as denoted by “X” in the column for the benefiting VSP parameter. 

 
 CSF PLAN ACTIONS 

 A summary of hatchery and harvest actions that have been accomplished (since 2009) or are 
planned to occur in the near future through the implementation of the CSF Plan:  
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o It is important to remember that there are a variety of strategies that can be used to 
implement the hatchery and harvest reform actions described in this chapter.  In developing 
the CSF Plan, WDFW evaluated each of the potential actions with respect to their expected 
benefit to natural origin populations and the feasibility, including both logistics and funding, 
of implementing a given action.  The CSF Plan calls for implementation of a suite of actions 
that would be most effective in achieving recovery goals set forth in the Washington 
Recovery Plan. 

o Hatchery and harvest reform actions currently being implemented by WDFW to benefit 
natural origin populations, and additional actions that were implemented beginning in 2014 
are presented here.  This list is as summary highlighting the major reform actions WDFW is 
implementing through the CSF Plan.  A full list of hatchery and harvest reform actions is 
included in Appendix 2. 

 
In reviewing the escapement data presented in this chapter it is important to understand that different 
data sets are available for the different species.  For fall Chinook, marking of all hatchery fish and 
estimating abundance of hatchery and natural origin fish on spawning grounds based on a visual mark 
(e.g. adipose fin clip) have only recently been implemented.  While escapement estimates have been 
available for several decades, it has only been since 2010 that mass marking has been fully implemented 
and estimates of pHOS became available.  For coho, intensive surveys to provide abundance and 
hatchery and natural origin fish composition did not begin until 2010.  This information is presented in 
the “Hatchery Release and Natural Escapement Data” section for each population.  For steelhead, 
marking of all hatchery fish has been in place since 1986 and monitoring programs estimating natural 
abundance have been occurring for some time for most populations.  The abundance estimates are 
conducted based on redd count expansions, and estimating hatchery and natural origin spawners is 
difficult.  Annual adult returns for the last 10 years are presented in tables at the start of the “Winter 
and Summer Steelhead Populations” section of this chapter.  Chum abundance is extremely low 
throughout most of the lower Columbia, except for the Grays basin and the mainstem Columbia 
between I-5 Bridge and Bonneville Dam.  There is very little hatchery chum production in the lower 
Columbia, so estimating hatchery and natural fish on the spawning grounds is less complicated.  
Abundance estimates for selected subpopulations of chum are presented in a table at the start of the 
“Chum Populations” section of this chapter. 
 
The following list of frequently used terms and their definitions are provided below to assist the reader 
in using the information presented in this chapter.  

Baseline:  Conditions in 1998 prior to federal ESA listings of lower Columbia Chinook and Chum salmon 
and steelhead. 

Early Stock Coho:  A stock of hatchery coho also referred to as Type-S stock, which have a more 
southerly ocean migration and return to the Columbia River from mid-August through September. 

Early Winter Steelhead:  A stock of hatchery winter steelhead that returns to Columbia River tributaries 
during December through February.  A non-indigenous stock that was genetically derived from a 
Puget Sound population (Chambers Creek). 

Fitness:  In the HSRG framework, population fitness is defined as the inherent productivity of a 
population relative to its optimum productivity in the available habitat.  In this sense, fitness is a 
measure of the ability of a population to fully utilize the available habitat, and population 
productivity is the product of habitat potential and population fitness (HSRG, 2014). 
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Fall (Tule) Chinook:  A stock of fall Chinook distinguished by their dark skin coloration and advanced 
state of maturity at time of return to freshwater. 

Gene Flow:  The rate at which genetic material flows from one population, population component, 
or group of populations to another (WDFW, 2008). 

Harvest Rate:  Refers to the percentage of fish of a given population that are retained in fisheries.  For 
Chinook and coho, harvest rate is a surrogate for exploitation rate where fish are harvested in ocean 
fisheries, as compared to steelhead and chum that have very limited harvest in ocean fisheries. 

Hatchery Origin Fish:  Fish that were produced in the hatchery environment beginning with egg stage. 

Healthy:  The Washington Recovery Plan defines salmon and steelhead species as healthy or viable 
when they are no longer in danger of extinction or likely to become endangered within the 
foreseeable future and no longer require protection under ESA (LCFRB, 2010). 

Healthy and Harvestable:  The Washington Recovery Plan defines salmon and steelhead species as 
healthy and harvestable when they are viable, and numbers are sufficient to allow direct and 
sustainable sport, commercial, and tribal harvest without jeopardizing the species’ viability (LCFRB, 
2010). 

Late Fall (Bright) Chinook:  A stock of lower Columbia River fall Chinook, commonly referred to as lower 
river brights, that return to freshwater later at a less mature state than fall (tule) Chinook and have a 
bright skin coloration. 

Late Stock Coho:  A stock of hatchery coho also referred to as Type-N stock, which have a more 
northerly ocean migration and return to the Columbia River at from mid-September through 
December. 

Late Winter Steelhead:  A stock of winter steelhead that returns to Columbia tributaries during March 
through June.  A stock that is indigenous to the Columbia River basin.  Hatchery stocks are typically 
genetically derived from the basin that supports the hatchery program. 

Minimum Viability Goal:  The minimum level that various parameters must achieve for a population to 
be viable.  

Natural Escapement:  Number of adults, including jacks, returning to natural spawning areas.  Can 
include both hatchery and natural origin fish. 

Natural Origin Fish:  Fish that were produced in natural environment beginning with egg stage. 

NA:  Not Applicable. 

pHOS:  Proportion of natural origin spawners made up of hatchery origin fish (HSRG, 2009a). 

pNOB:  Proportion of hatchery brood stock composed of natural origin fish (HSRG, 2009a). 

PNI:  Proportionate Natural Influence.  A metric that can be interpreted as a measure of how well the 
population is adapting to the natural environment (HSRG, 2014). 

Population:  A group of fish of the same species that spawn in a particular lake or stream (or portion 
thereof) at a particular season and, which, to a substantial degree, does not interbreed with fish 
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from any other group spawning in a different place or in the same place at a different season 
(Meyers et al, 2006). 

Reproductive Fitness:  Measures the number of adult progeny resulting from reproduction (HSRG, 
2009a). 

Status of Hatchery and Harvest actions: C=actions is completed or fully  implemented, O=progress 
towards achieving task is ongoing or action occurs annually, P=proposed for potential 
implementation at some future date as part of the Adaptive Management process described in 
Chapter 10. 

Stock:  A group of fish within a species that is substantially reproductively isolated from another group 
of the same species (WDFW, 2008). 

Stratum:  A larger group of independent populations based on the combination of ecological zone and 
life history strategy. 

TBD:  To be determined. 

Viability:  viable independent populations have a negligible risk of extinction (<5%) over a 100-year time 
frame due to threats from demographic variation, local environmental variation, and genetic 
diversity changes (McElhaney et al, 2007). 

VSP Parameters: Four key population parameters (A-Abundance, P-Productivity, S- Spatial Distribution, 
and D-Diversity) referred to as Viable Salmonid Population parameters that NMFS uses to evaluate 
the viability of a salmon or steelhead population.   
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Fall (Tule) Chinook Populations 

 

 

Figure 7-1. Current status of historical demographically-independent lower Columbia River fall (tule) Chinook 
populations. 

all (Tule) Chinook Populations and Recovery Plan Designations23 

Coast Stratum Population Designation Cascade Stratum Population Designation 

Youngs Bay Stabilizing Cowlitz (lower) Contributing 

Big Creek Contributing Cowlitz (upper) Stabilizing 

Grays/Chinook Contributing Toutle Primary 
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Mill/Abernathy/Germany Primary Kalama Contributing 

Clatskanie Primary Lewis Primary 

Scappoose Primary Salmon Stabilizing 
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  Clackamas Contributing 

  Sandy Contributing 

 

                                                           
23 Populations that are shaded are Washington populations that are addressed in this document 
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Grays/Chinook Fall (Tule) Chinook  

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   None 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of fall (tule) Chinook smolts released in Grays basin since 1995 

 Historically no releases occurred in Chinook basin  
 

 
 
Natural Escapement Data: 

 Tables below provide number of fall (tule) Chinook returning to natural spawning areas (includes 
both natural and hatchery origin fish) in Grays basin 

 No fall (tule) Chinook spawning ground surveys are conducted in Chinook basin; however, tide gates 
currently limit access into basin and abundance is thought to be low. 

 
Fall (Tule) Chinook Escapement Estimates for the Grays Basin 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 217 386 208 2,033 711 

Percent Hatchery Spawners (pHOS) 40% 83% 83% 91% 74% 
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 Popualtion Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Medium+ 

Escapement Natural Origin Fish 800 <50 1,000 

Gene Flow (pHOS or PNI)  pHOS 46% pHOS < 10% 

Fitness  0.50 0.66 

Harvest Rate 
Hatchery Origin Fish  65% NA 

Natural Origin Fish  65% 26% 
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Integrated Hatchery Program: 

 Data not available because fall (tule) Chinook hatchery program was discontinued in 1998 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Fitness of natural origin fish significantly impacted by straying of hatchery fall Chinook 
and past broodstock sources 

 No hatchery fall Chinook program in Grays/Chinook basin, hatchery strays from outside 
the basin – primarily hatchery fish from Oregon SAFE areas with Rogue River origins 

 Based on CWT analyses it is likely that distinct tule genetics are still present in natural 
spawning population; however, majority of naturally spawning population resembles 
SAFE area bright Chinook with Rogue River stock genetics 

 Baseline harvest rates exceeded population productivity 

 Reduction in genetic diversity within the ESU is likely due to past transfers of eggs 
and/or fish between watersheds to make up for hatchery shortfall 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Grays/Chinook Fall (Tule) Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Establish Grays Basin as a wild salmonid management zone for fall (tule) 
Chinook 

X X X X C 

2. No hatchery fall (tule) Chinook smolt releases in Grays basin to improve 
juvenile productivity 

X X X X C 

3. Establish and annually operate temporary weir in lower Grays River to 
control hatchery fish on natural spawning grounds 

X X  X O 

4. Evaluate and determine whether emergency conservation broodstock 
program is necessary 

X X X X P 

5. Repair hatchery intake to eliminate impacts on juvenile rearing and 
outmigration 

X X   P 

6. Eliminate transfers of fish or eggs from other watersheds X X  X C 
* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management process 
described in Chapter 10. 
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Potential Hatchery and Harvest Reform Actions: 
Grays/Chinook Fall (Tule) Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Statusϯ  

Harvest Actions A P S D C,O,P 

1. Reduce aggregate tule harvest rate consistent with PFMC’s Abundance-
Based Fishery Management Approach 

X   X C 

2. Implement “expanded” river mouth sanctuaries for sport and commercial 
fisheries to further reduce harvest rates 

X   X C 

3. Implement alternative gear project for lower Columbia River commercial 
fishery 

   X C 

4. Incrementally implement mark-selective fisheries:  Ocean Sport, Ocean 
Troll, Buoy 10 Sport, Mainstem Columbia sport 

   X C 

5. Extend mark-selective sport fisheries upstream from upper boundary of 
Buoy 10 fishing area 

   X C 

6. Implement mark-selective fall Chinook sport fishery in Grays River to 
reduce hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management process 
described in Chapter 10. 

CSF PLAN ACTIONS FOR GRAYS/CHINOOK FALL (TULE) CHINOOK 
Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Hatchery program was eliminated in 1997 (Hatchery Action 1,2). 

 A weir is currently operated in the lower river to remove hatchery strays (Hatchery Action 3).  
Effectiveness of this weir in meeting overall CSF Plan objectives is being  evaluated. 

 Evaluation will occur to determine if a conservation level program should be initiated to assist in 
recovery efforts (Hatchery Action 4). 

 Harvest rate has been decreased from historical levels where these rates were as high as 60%.  A 
new abundance-based harvest rate matrix was adopted in 2012 consistent with 
recommendations in the Washington Recovery Plan.  The average ER from this matrix will allow 
for additional harvest opportunity on large run years (Harvest Action 1). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 3). 

 Mark-selective sport fisheries have occurred in recent years in the ocean and lower Columbia 
River for selected time frames (Harvest Action 4,5). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2011 (Harvest Action 6).  
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Elochoman/Skamokawa Fall (Tule) Chinook 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary   None 
 
POPULATION METRICS 

 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of fall (tule) Chinook smolts released in Elochoman basin since 1995 

 Historically no releases occurred in Skamokawa basin 

 

 
 

Natural Escapement Data: 

 Tables below provide number of fall (tule) Chinook returning to natural spawning areas (includes 
both natural and hatchery origin fish) in Elochoman basin, Skamokawa basin and 
Elochoman/Skamokawa basin 

 Historically no releases occurred in Skamokawa basin 

 
Fall (Tule) Chinook Escapement Estimates for the Elochoman Basin 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 797 635 87 353 468 

Percent Hatchery Spawners (pHOS) 86% 95% 60% 64% 76% 
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Goals Historical 
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Baseline Minimum Viability Goal 

Minimum Viability  Very Low High 

Escapement Natural Origin Fish 3,000 <50 1,500 

Gene Flow (pHOS or PNI)  pHOS 61% pHOS  <5% 

Fitness  0.50 0.60 

Harvest Rate 
Hatchery Origin Fish  65% NA 

Natural Origin Fish  65% 46% 
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Fall (Tule) Chinook Escapement Estimates for the Skamokawa Creek Basin 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 528 490 94 368 370 

Percent Hatchery Spawners (pHOS) 94% 94% 90% 61% 85% 

 
Fall (Tule) Chinook Escapement for the Elochoman and Skamokawa basins 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 1,325 1,125 181 721 838 

Percent Hatchery Spawners (pHOS) 89% 95% 75% 63% 80% 

 
Integrated Hatchery Program: 

 Data not available because fall (tule) Chinook hatchery program was discontinued in 2009 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Recent studies regarding large abundance of hatchery fish on spawning ground suggest that 
fitness of natural origin fish is significantly impacted by historic straying of hatchery fall Chinook 
and past hatchery program in the basin 

 Hatchery from both within (historic, program recently discontinued) and outside the 
Elochoman/Skamokawa basin – primarily hatchery  fall Chinook with lower Columbia River tule 
genetics 

 Reduction in genetic diversity within the ESU is likely due to past transfers of eggs and/or fish 
between watersheds to make up for hatchery shortfall 

 Baseline harvest rates exceeded population productivity 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Elochoman/Skamokawa Fall (Tule) Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Establish Elochoman Basin as a  wild salmonid management zone for 
fall (tule) Chinook 

X X X X C 

2. Eliminate hatchery fall (tule) Chinook smolt releases in Elochoman 
Basin to improve juvenile productivity 

X X X X C 

3. Annually operate temporary weir in lower Elochoman River to 
control hatchery fish on natural spawning grounds 

X X  X C 

4. Evaluate and determine whether emergency juvenile 
supplementation program is necessary 

X X X X P 

5. Investigate feasibility of capturing  naturally produced juvenille fall 
Chinook for transport and release into the mainstem Columbia River 
to reduce predation 

X X   N 

6. Provide adult passage at hatchery barrier at Elochoman River to 
improve escapement of wild fish 

X X X  C 

7. Improve adult passage at hatchery intake on Beaver Creek to 
improve escapement of wild fish 

X X X  C 
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Harvest Actions 

1. Reduce aggregate tule harvest rate consistent with PFMC’s 
Abundance-Based Fishery Management Approach 

X   X C 

2. Implement “expanded” river mouth sanctuaries for sport and 
commercial fisheries to further reduce harvest rates 

X   X C 

3. Implement alternative gear project for lower Columbia River 
commercial fishery 

   X C 

4. Incrementally implement mark-selective fisheries:  Ocean Sport, 
Ocean Troll, Mainstem Columbia sport, Buoy 10 Sport 

   X C 

5. Extend mark-selective sport fisheries upstream from upper 
boundary of Buoy 10 fishing area 

   X C 

6. Implement mark-selective fall Chinook sport fishery in Elochoman 
River to reduce hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management process 
described in Chapter 10. 

CSF PLAN ACTIONS FOR ELOCHOMAN/SKAMOKAWA FALL (TULE) CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No fall Chinook hatchery program exists currently.  Elochoman Hatchery was closed in 2009 
(Hatchery Action 1,2). 

 A weir is operated in the lower river to remove stray hatchery fish (Hatchery Action 3).  
Effectiveness of this weir in meeting overall Plan objectives is being  evaluated. 

 A conservation level supplementation program is being considered for this system (Hatchery 
Action 4). 

 The barrier at the former Elochoman Salmon Hatchery will be removed in 2016 (Hatchery 
Action 6). 

 The hatchery intake ladder was modified at Beaver Creek Hatchery to meet NMFS standards for 
fish passage (Hatchery Action 7). 

 Harvest rate has been decreased from historical levels where these rates were as high as 60%.  A 
new abundance-based harvest rate matrix was adopted in 2012 consistent with 
recommendations in the Washington Recovery Plan.  The average ER from this matrix will allow 
for additional harvest opportunity on large run years (Harvest Action 1). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 3). 

 Mark-selective sport fisheries have occurred in recent years in the ocean and lower 
Columbia River for selected time frames (Harvest Action 4,5). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries 
since about 2011 (Harvest Action 6).  
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Mill/Abernathy/Germany (MAG) Creeks Fall (Tule) Chinook 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary   None 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Hatchery releases in Abernathy Creek basin were discontinued in 1999 

 Historically no releases occurred in Mill Creek or Germany Creek basins 
 
Natural Escapement Data: 

 Tables below provide number of fall (tule) Chinook returning to natural spawning areas (includes 
both natural and hatchery origin fish) in Mill Creek basin, Abernathy Creek basin, Germany Creek 
Basin and Mill/Abernathy/Germany basin 

 
Fall (Tule) Chinook Escapement Estimates for the Mill Creek Basin 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 1,042 1,182 102 191 629 

Percent Hatchery Spawners (pHOS) 95% 95% 83% 75% 87% 
 

Fall (Tule) Chinook Escapement Estimates for the Abernathy Creek Basin 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 540 144 59 262 251 

Percent Hatchery Spawners (pHOS) 93% 85% 90% 79% 87% 
 

Fall (Tule) Chinook Escaement Estimates for the Germany Creek Basin 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 1,181 333 19 580 528 

Percent Hatchery Spawners (pHOS) 92% 91% 100% 82% 91% 
 

Fall (Tule) Chinook Escapement Estimates for the Mill, Abernathy  and Germany Creek Basins  

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 2,763 1,659 180 1,033 1,409 

Percent Hatchery Spawners (pHOS) 93% 93% 87% 80% 88% 

 
 

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High 

Escapement Natural Origin Fish 2,500 50 900 

Gene Flow (pHOS or PNI)  pHOS 18% pHOS <5% 

Fitness  0.51 0.59 

Harvest Rate 
Hatchery Origin Fish  65% NA 

Natural Origin Fish  65% 47% 
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Integrated Hatchery Program: 

 Data not available because fall (tule) Chinook hatchery program was discontinued in 1999 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Recent studies regarding large abundance of hatchery fish on spawning ground suggest that 
fitness of natural origin fish is significantly impacted by historic straying of hatchery fall Chinook 
and past hatchery program in the basin 

 Hatchery strays from outside Mill/Abernathy/Germany basin – primarily hatchery fish fall 
Chinook with lower Columbia River tule genetics 

 Baseline harvest rates exceeded population productivity 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Mill/Abernathy/Germany (MAG) Creeks Fall (Tule) Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Establish Mill/Abernathy/Germany Creeks as a  wild salmonid 
management zone for fall (tule) Chinook 

X X X X C 

2. No hatchery fall (tule) Chinook smolt releases in Grays basin to 
improve juvenile productivity 

X X X X C 

Harvest Actions 

1. Reduce aggregate tule harvest rate consistent with PFMC’s 
Abundance-Based Fishery Management Approach 

X   X C 

2. Implement alternative gear project for lower Columbia River 
commercial fishery 

   X C 

3. Incrementally implement mark-selective fisheries:  Ocean Sport, 
Ocean Troll, Mainstem Columbia sport, Buoy 10 Sport 

   X C 

4. Extend mark-selective sport fisheries upstream from upper 
boundary of Buoy 10 fishing area 

   X C 

5. Close salmon fishing  in Mill, Abernathy and Germany Creeks to 
reduce handle of natural origin fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management process 
described in Chapter 10. 

CSF PLAN ACTIONS FOR MILL/ABERNATHY/GERMANY (MAG) CREEKS FALL (TULE) CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No hatchery programs currently exist in any of these tributaries (Hatchery Action 1,2). 

 Harvest rate has been decreased from historical levels where these rates were as high as 60%.  A 
new abundance-based harvest rate matrix was adopted in 2012 consistent with 
recommendations in the Washington Recovery Plan.  The average ER from this matrix will allow 
for additional harvest opportunity on large run years (Harvest Action 1). 
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o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 2). 

 Mark-selective sport fisheries have occurred in recent years in the ocean and lower Columbia 
River for selected time frames (Harvest Action 3). 

 Sport fisheries are closed for Chinook in these tributaries (Harvest Action 4). 
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Lower Cowlitz Fall (Tule) Chinook 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   Integrated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%.  ** Unknown - Not modeled separately, included in 
calculation of PNI for integrated program. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of fall (tule) Chinook smolts released in Lower Cowlitz basin since 1995 
 

 
 
Natural Escapement Data: 

 Table below provides escapement estimates for Lower Cowlitz basin 
 
Natural Escapement Data: 

 Tables below provide number of fall (tule) Chinook returning to natural spawning areas (includes 
both natural and hatchery origin fish) in Lower Cowlitz basin 

 

*Primarily tule stock, but does include some late spawning bright stock 
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 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Medium+ 

Escapement Natural Origin Fish 24,000 500 3,000 

Gene Flow (pHOS or PNI) * 
Integrated PNI  0.10 PNI >0.50 & pHOS <30% 

Segregated pHOS Unknown ** pHOS <10% 

Fitness  0.50 0.51 

Harvest Rate 
Hatchery Origin Fish  65% NA 

Natural Origin Fish  65% 60% 

Fall (Tule) Chinook Escapement Estimates for the Lower Cowlitz Basin* 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 3,734 3,685 2,725 4,365 3,627 

Percent Hatchery Spawners (pHOS) 21% 25% 29% 19% 23% 
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Integrated Hatchery Program: 

 Table below provides metrics for integrated fall (tule) Chinook hatchery program in lower Cowlitz 
basin 

*  Integrated program initiated in 2013 by using natural 
origin fish from lower Cowliitz River 
**  Annual pHOS estimated based on actual observations 
from spawning ground surveys (see escapement 
estimates above)   
**  Average (2011-2013) reduced by 20% to account for 
reduced productivity resulting from hatchery fish 
spawning in natural spawning locations 
*** PNI calcuated using annual estimates for individual 
year and average estimates for muli-year average 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Recent studies regarding large abundance of hatchery fish on spawning ground suggest that 
fitness of natural origin fish is significantly impacted by historic straying of hatchery fall Chinook 
and past hatchery program in the basin 

 Hatchery strays from both within and outside Lower Cowlitz basin – primarily hatchery fall 
Chinook with lower Columbia River tule genetics 

 Baseline harvest rates exceeded population productivity 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Lower Cowlitz Fall (Tule) Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Manage Cowlitz hatchery broodstock consistent with HSRG standards for 
a contributing population 

X X 
 

X C 

2. Implement integrated broodstock program X X 
 

X C 

3. Implement broodstock collection program in Cowlitz River upstream of 
confluence with Toutle River to collect natural origin broodstock  

X X  X C 

4. Manage hatchery production levels in lower Cowlitz River to achieve 
recovery goals and support ocean and Columbia Basin fisheries through 
the Fisheries and Hatchery Management Plan update 

X X  X C 

5. Limit Cowlitz Salmon Hatchery fall (tule) Chinook smolt releases to meet 
conservation standards 

X X  X C 

6. Annually evaluate program and escapement data and adjust program 
size to meet HSRG standards as per Fisheries and Hatchery Management 
Plan Update 

X X 
 

X C 

7. Eliminate transfers of fish or eggs from other watersheds X X  X C 

Integrated Hatchery Program Metrics for  
Lower Cowlitz Fall (Tule) Chinook 

Year pNOB* pHOS** PNI*** 

2011 NA 0.25 NA 

2012 NA 0.29 NA 

2013 0.01 0.19 0.04 

Average  0.01 0.19 0.05 
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Potential Hatchery and Harvest Reform Actions: 
Lower Cowlitz Fall (Tule) Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Harvest Actions 

1. Reduce aggregate tule harvest rate consistent with PFMC’s Abundance-
Based Fishery Management Approach 

X   X C 

2. Implement alternative gear project for lower Columbia River commercial 
fishery 

   X C 

3. Incrementally implement mark-selective fisheries:  Ocean Sport, Ocean 
Troll, Mainstem Columbia sport, Buoy 10 Sport 

   X C 

4. Implement mark-selective fall Chinook sport fishery in lower Cowlitz 
River to reduce hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management process 
described in Chapter 10. 

CSF PLAN ACTIONS FOR LOWER COWLITZ FALL (TULE) CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 An integrated hatchery program was initiated in 2013 as a pilot program.  The NOR collection 
increased significantly with the 2014 brood (Hatchery Actions 1-3).   

 The current program size is 2.4 million segregated and 1.1 million integrated (Hatchery Action 
4,5).  The program size is reviewed annually to ensure consistency with HSRG standards 
(Hatchery Action 6). 

 No salmon are transferred from other watersheds (Hatchery Action 7). 

 The pHOS estimates should be reduced based on reduction in program size.  Current pHOS 
levels are being measured on the old program size (Hatchery Action 1,5). 

 The pNOB will be increased beginning in 2014 with increased collections of natural-origin 
broodstock. The expanded broodstock collection program will begin in 2014 with an expectation 
of collecting a minimum of 130 adults which would result in a pNOB of 20% per ISIT (In-season 
Implementation Tool) modeling, and pHOS will be managed to less than 20% (Hatchery Actions 
1-3). 

o Accomplished by increased volunteer angler participation in broodstock collection 
program. 

o “Sight fishing” (snagging) will be conducted by WDFW staff as needed. 
o The number of natural oring broodstock collected will be increased if needed to 

compensate for higher than modeled pHOS.  This will be reviewed on an annual basis 
through the Annual Project Review Process (APR) as defined in the Cowlitz Fisheries and 
Hatchery Management Plan (FHMP) (Hatchery Action 6). 

 Harvest rate has been decreased from historical levels where these rates were as high as 60%.  A 
new abundance-based harvest rate matrix was adopted in 2012 consistent with 
recommendations in the Washington Recovery Plan.  The average ER from this matrix will allow 
for additional harvest opportunity on large run years (Harvest Action 1). 
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o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 2). 

 Mark-selective sport fisheries have occurred in recent years in the ocean and lower Columbia 
River for selected time frames (Harvest Action 3). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2011 (Harvest Action 4). 

 During NMFS’s 5-year status review, staff will discuss with NMFS and the LCFRB, population 
designations for all fall Chinook populations in the Cowlitz basin and the lower Columbia ESU. 

 Increased monitoring of the populations in the lower Cowlitz began in 2014. 
o  Includes increased spawning surveys in 2014 and smolt trapping expected to begin in 

2015. 
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Upper Cowlitz Fall (Tule) Chinook 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Stabilizing   None 
 
The WA Recovery Plan combined Upper Cowlitz, Cispus and Tilton into a single population 

POPULATION METRICS 

* Unknown - Gene Flow not intially modeled during development of the Washington Recovery Plan and Recovery Plan  
** TBD - Minimum Viability Goal for Gene Flow will depend on success of ongoing reintroduction efforts, especially 
juvenile collection.  PNI to be estimated in future as monitoring program implemented for Upper Cowlitz and Cispus. 
***Abudance target not identified in Washington Recovery Plan. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Historically no releases occurred in Tilton, Cowlitz or Cispus basins 

 Reintroduction efforts are underway using only adult (hatchery and natural origin) supplementation 

 Surplus hatchery adults have been transported and released upstream of Cowlitz Falls Dam in 2001 
and 2002 and annually since 2010 

 Surplus hatchery adults have been transported and released in the Tilton Basin since 1996 

 Success of reintroduction effort in Upper Cowlitz and Cispus basins to be determined by  
effectiveness of juvenile fish collection efforts at or near Cowlitz Falls Dam 

 
Natural Escapement Data: 
Tables below provide number of fall (t ule) Chinook returning to natural spawning areas (includes both 
natural and hatchery origin fish) in Upper Cowlitz/Cispus basin, Tilton basin and Upper Cowlitz/ 
Cispus/Tilton basin 
 

*Estimates based on the number of fish collected at the Cowlitz Salmon Hatchery separator and transported and 
released upstream of Cowlitz Falls Dam; therfore, does not account for harvest or pre-spawning mortality and is 
not an estimate of the actual number of spawners in the upper Cowlitz basin 

  

 Popualtion Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Very Low 

Escapement Natural Origin Fish 28,000 0 --*** 

Gene Flow (pHOS or PNI)  Unknown * TBD ** 

Fitness  0.50 0.50 

Harvest Rate 
Hatchery Origin Fish  65% NA 

Natural Origin Fish  65% 65% 

Fall (Tule) Chinook Escapement Estimates for the Upper Cowlitz and Cispus Basins* 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 6,969 7,676 3,372 3,168 5,296 

Percent Hatchery Spawners (pHOS) 86% 100% 100% 99.7% 96% 
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Fall (Tule) Chinook Escapement Estimates fro the Tilton Basin* 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 4,488 6,506 2,771 4,198 4,491 

Percent Hatchery Spawners (pHOS) 29% 34% 30% 22% 29% 

*Estimates based on the number of fish collected at the Cowlitz Salmon Hatchery separator and transported and 

released in the Tilton  basin; therfore, does not account for harvest or pre-spawning mortality and is not an 
estimate of the actual number of spawners in the Tilton basin 
 

Fall (Tule) Chinook Escapement Estimates for the Upper Cowlitz, Cispus and Tilton Basins* 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 11,457 14,182 6,143 7,366 9,787 

Percent Hatchery Spawners (pHOS) 64% 70% 68% 55% 64% 
*Estimates based on the number of fish collected at the Cowlitz Salmon Hatchery separator and released upstream 
of Cowlitz Fall Dam, Cispus and Tilton basins; therfore, does not account for harvest or pre-spawning mortality and 
is not an estimate of the actual number of spawners in the upper Cowlitz, Cispus and Tilton basins 

 
Integrated Hatchery Program: 

 Data not available because no fall (tule) Chinook hatchery program is currently releasing smolts into 
Upper Cowlitz/Cispus/Tilton basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No natural population exists due to no downstream juvenile passage at Mossyrock Dam and 
inundation of spawning and rearing habitat by Mayfield and Mossyrock dams 

 Baseline harvest rates exceeded population productivity 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Upper Cowlitz Fall (Tule )Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Eliminate transfers of fish or eggs from other watersheds X X  X C 

2. Manage Cowlitz hatchery broodstock consistent with HSRG 
standards for a contributing population 

X X 
 

X C 

3. Implement reintroduction program above Cowlitz Falls Dam using 
up to 7,000 lower Cowlitz hatchery origin adults as per the 
Fisheries and Hatchery Management Plan Update 

X X X X C 

4. Continue to work with Tacoma Power and Cowlitz Fisheries 
Technical Committee to increase juvenile fish collection at or near 
Cowlitz Falls Dam 

X X X X C 

5. Implement additional production in Mayfield Lake with the use of 
net pens to support sustainable fisheries by compensating for 
reduced production in lower Cowlitz 

    C 

6. Maintain releases of hatchery origin adults (up to 1,600) into the 
Tilton River to support reintroduction efforts and provide for local 
sport fishery as per the Fisheries and Hatchery Management Plan 
Update 

X X X  C 
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7. Manage new harvest programs to limit stray rate to lower Cowlitz 
River consistent with HSRG standards for a contributing 
population (lower Cowlitz) 

X X  X P 

8. Continue to estimate natural origin juvenile out migrating smolts 
from the Tilton basin for evaluation of smolt to adult survival 

X X  X C 

Harvest Actions 

1. Reduce aggregate tule harvest rate consistent with PFMC’s 
Abundance-Based Fishery Management Approach 

X   X C 

2. Implement alternative gear project for lower Columbia River 
commercial fishery 

   X C 

3. Incrementally implement mark-selective fisheries:  ocean Sport, 
ocean Troll, Mainstem Columbia River sport, Buoy 10 Sport 

   X C 

4. Implement mark-selective fall Chinook sport fishery in upper 
Cowlitz and Tilton Rivers to assist in reestablishing population 
that is adapted to the upper Cowlitz and Tilton Basins 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management process 
described in Chapter 10. 

CSF PLAN ACTIONS FOR UPPER COWLITZ FALL (TULE) CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No salmon are transferred from other watersheds (Hatchery Action 1). 

 Reintroduction efforts are underway using adult supplementation (Hatchery Action 2). 

 WDFW and LCFRB staff will continue as members or participants in the Cowlitz Fisheries 
Technical Committee (FTC) and will work towards implementation of the Fisheries and Hatchery 
Management Plan (FHMP) (Hatchery Action 3). 

 Design has been completed for a new collector at Cowlitz Falls Dam.  Construction of a new 
collector is expected to be completed in 2017.  Testing for an additional collector just 
downstream of Cowlitz Falls Dam is underway (Hatchery Action 4). 

 WDFW produced about 2 million smolts in Mayfield net pens beginning with the 2013 brood.  
This program is expected to continue with the 2014 brood (Hatchery Action 5). 

 Natural origin fall Chinook are released into the Tilton River for reintroduction with additional 
hatchery fish released for harvest in the Tilton River (Hatchery Action 6). 

 Natural origin smolts are collected at Mayfield to estimate smolt outmigrants (Hatchery Action 
8). 

 This reintroduction program will be reevaluated during the upcoming 2016 FHMP review 
process. 

 Harvest rate has been decreased from historical levels where these rates were as high as 60%.  A 
new abundance-based harvest rate matrix was adopted in 2012 consistent with 
recommendations in the Washington Recovery Plan.  The average ER from this matrix will allow 
for additional harvest opportunity on large run years (Harvest Action 1). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 
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 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 2). 

 Mark-selective sport fisheries have occurred in recent years in the ocean and lower Columbia 
River for selected time frames (Harvest Action 3). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2011 (Harvest Action 4). 

 During NMFS’s 5-year status review, staff will discuss the population designations for all fall 
Chinook populations in the Cowlitz basin. 

 Increased monitoring of the populations in the lower Cowlitz began in 2014. 
o  Includes smolt trapping and increased spawning surveys. 

  



Chapter 7 Detailed Summary of Hatchery & Harvest Actions 77 | P a g e  

Toutle Fall (Tule) Chinook 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary   Integrated 
The Washington Recovery Plan combined North Fork Toutle and South Fork Toutle into a single 
population  

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** Unknown - Not modeled separately, included in calculation of PNI for integrated program. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of fall (tule) Chinook smolts released in Green River (tributary of the 
North Fork Toutle River) since 1995 

 Historically no releases occurred in South Fork Toutle basin 
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 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High+ 

Escapement Natural Origin Fish 11,000 <50 4,000 

Gene Flow (pHOS or PNI) * 
Integrated PNI 0.1 PNI >0.67 & pHOS <30% 

Segregated pHOS Unknown ** pHOS <5% 

Fitness  0.50 0.60 

Harvest Rate 
Hatchery Origin Fish  65% NA 

Natural Origin Fish  65% 44% 
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Natural Escapement Data: 

 Tables below provide number of fall (tule) Chinook returning to natural spawning areas (includes 
both natural and hatchery origin fish) in South Fork Toutle basin, Green River (tributary to North 
Fork Toutle basin, and Toutle basin 

 No fall (tule) Chinook spawning are transported and released upstream of Sediment Retention 
Structure in the North Fork Toutle basin 

 
Fall (Tule) Chinook Escapement Estimates for the South Fork Toutle Basin 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 412 377 259 597 411 

Percent Hatchery Spawners (pHOS) 79% 61% 76% 43% 65% 

 
Fall (Tule) Chinook Escapement for the Green River Basin 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 1,714 1,199 649 1,686 1,312 

Percent Hatchery Spawners (pHOS) 89% 85% 75% 64% 78% 

 
Fall (Tule) Chinook Escapement for the South Fork Toutle and Green River Basins 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 2,216 1,576 908 2,283 1,746 

Percent Hatchery Spawners (pHOS) 87% 79% 78% 59% 76% 

 
Integrated Hatchery Program: 

 Table below provides metrics for integrated fall (tule) Chinook hatchery program in Toutle 
basin 

 *  Integrated program initiated in 2010 by using volunteer 
natural origin fish returning to North Fork Toutle Hatchery 
** Annual pHOS estimated based on actual observations 
from spawning ground surveys (see escapement estimates 
above)   
**  Average (2010-2013) reduced by 20% to account for 
reduced productivity resulting from hatchery fish spawning 
in natural spawning locations 
*** PNI calcuated using annual estimates for individual year 
and average estimates for muli-year average 
 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Recent studies regarding large abundance of hatchery fish on spawning ground suggest that 
fitness of natural origin fish is significantly impacted by historic straying of hatchery fall Chinook 
and past hatchery program in the basin 

 Hatchery strays from both within and from outside Toutle basin – primarily hatchery  fall 
Chinook with lower Columbia River tule genetics 

 Reduction in genetic diversity within the ESU is likely due to past transfers of eggs and/or fish 
between watersheds to make up for hatchery shortfall 

 Baseline harvest rates exceeded population productivity 

  

Integrated Hatchery Program Metrics for 
Toutle Fall (Tule) Chinook 

Year pNOB* pHOS** PNI*** 

2010 0.23 0.87 0.21 

2011 0.21 0.79 0.21 

2012 0.23 0.76 0.24 

2013 0.34 0.58 0.37 

Average  0.25 0.60 0.29 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Toutle Fall (Tule) Chinook 

Viable Salmon 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Manage Toutle hatchery tule broodstock consistent with HSRG 
standards for a primary population (implement integrated 
broodstock program) 

X X 
 

X C 

2. Annually operate temporary weir in lower Green River to control 
hatchery fall Chinook on natural spawning areas and collect natural 
origin fish for broodstock 

X X  X C 

3. Reduce Toutle Hatchery fall (tule) Chinook smolt releases from 2.5 
million to 1.4 million (44% reduction) 

X X  X C 

4. Eliminate transfers of fish or eggs from other watersheds X X  X C 

Harvest Actions 

1. Reduce aggregate tule harvest rate consistent with PFMC’s 
Abundance-Based Fishery Management Approach 

X   X C 

2. Implement alternative gear project for lower Columbia River 
commercial fishery 

   X C 

3. Incrementally implement mark-selective fisheries:  Ocean Sport, 
Ocean Troll, Mainstem Columbia sport, Buoy 10 Sport 

   X C 

4. Implement mark-selective fall Chinook sport fishery in Toutle River 
to reduce hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management process 
described in Chapter 10. 

CSF PLAN ACTIONS FOR TOUTLE FALL (TULE) CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 This is an integrated program.  Natural origin fish are collected for broodstock from the weir 
(Hatchery Action 1,2). 

 All hatchery fall Chinook captured will be removed at weir on the Green River starting in 2014 
(Hatchery Action 2).  Effectiveness of this weir in meeting overall CSF Plan objectives is being  
evaluated. 

 Program size was reduced to 1.4 million in 2009 from a program size of 2.5 million (Hatchery 
Action 3). 

 No salmon are transferred from other watersheds (Hatchery Action 4). 

 The pHOS in the Green River will be controlled above the weir in 2014 (Hatchery Action 1). 
o Most of the spawning habitat is upstream of the weir. 
o Weir efficiency has ranged from 77-98 % and has been above 95% for 3 of 5 years 
o The weir is assumed to be 95% efficient. 

 Natural origin productivity is expected to increase with reduced hatchery program and reduced 
pHOS beginning in 2018. 
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 AHA results from 1.4 million integrated program (current size) shows pNOB of 25%, pHOS of 
10% and PNI of 72% based on weir efficiency of 95% (Hatchery Action 1). 

 Harvest rate has been decreased from historical levels where these rates were as high as 60%.  A 
new abundance-based harvest rate matrix was adopted in 2012 consistent with recommendations 
in the Washington Recovery Plan.  The average ER from this matrix will allow for additional harvest 
opportunity on large run years (Harvest Action 1). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 2). 

 Mark-selective sport fisheries have occurred in recent years in the ocean and lower Columbia 
River for selected time frames (Harvest Action 3). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2011 (Harvest Action 4). 
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Coweeman Fall (Tule) Chinook 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary   None 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Historically no releases occurred in Coweeman basin 
 
Natural Escapement Data: 

 Tables below provide number of fall (tule) Chinook returning to natural spawning areas (includes 
both natural and hatchery origin fish) in Coweeman basin 

 
Fall (Tule) Chinook Escapement Estimates for the Coweeman Basin 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 632 563 413 2,036 911 

Percent Hatchery Spawners (pHOS) 30% 12% 14% 31% 22% 

 
Integrated Hatchery Program: 

 Data not available because no fall (tule) Chinook hatchery program is currently releasing smolts into 
Coweeman basin 

 HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Recent studies regarding large abundance of hatchery fish on spawning ground suggest that fitness 
of natural origin fish is significantly impacted by historic straying of hatchery fall Chinook and past 
hatchery program in the basin 

 No hatchery fall Chinook program in basin, hatchery strays from outside Coweeman basin – 
primarily hatchery fish fall Chinook with lower Columbia River tule genetics 

 Baseline harvest rates exceeded population productivity 
  

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High+ 

Escapement Natural Origin Fish 3,500 100 900 

Gene Flow (pHOS or PNI)  pHOS >30% pHOS <5% 

Fitness  0.62 0.67 

Harvest Rate 
Hatchery Origin Fish  65% NA 

Natural Origin Fish  65% 53% 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Coweeman Fall (Tule) Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Establish Coweeman basin as a wild salmonid management zone for fall 
(tule) Chinook 

X X X X C 

2. No hatchery fall (tule) Chinook smolt releases in Coweeman basin to 
improve juvenile productivity 

X X X X C 

3. Establish and annually operate temporary weir in Coweeman River to 
control hatchery fish on natural spawning grounds 

X X  X O 

4. Evaluate level of hatchery strays into basin after reduction in hatchery 
programs from other basins 

X X  X C 

Harvest Actions 

1. Reduce aggregate tule harvest rate consistent with PFMC’s Abundance-
Based Fishery Management Approach 

X   X C 

2. Implement alternative gear project for lower Columbia River 
commercial fishery 

   X C 

3. Incrementally implement mark-selective fisheries:  Ocean Sport, Ocean 
Troll, Mainstem Columbia River sport, Buoy 10 Sport 

   X C 

4. Fall Chinook sport fishery in Coweeman River closed to protect natural 
origin fall (tule) Chinook 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management process 
described in Chapter 10. 

CSF PLAN ACTIONS FOR COWEEMAN FALL (TULE) CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No hatchery releases occur in this basin (Hatchery Action 1,2). 

 A weir is operated on the Coweeman to remove hatchery strays (Hatchery Action 3, 4).  
Effectiveness of this weir in meeting overall Plan objectives is being  evaluated. 

 Harvest rate has been decreased from historical levels where these rates were as high as 60%.  A 
new abundance-based harvest rate matrix was adopted in 2012 consistent with 
recommendations in the Washington Recovery Plan.  The average ER from this matrix will allow 
for additional harvest opportunity on large run years (Harvest Action 1). 
o This will result in increased protection of natural origin fish from fishery related mortalities 

in years of low abundance. 
o This will result in additional hatchery fish removal from fisheries. 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 2). 
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 Mark-selective sport fisheries have occurred in recent years in the ocean and lower Columbia 
River for selected time frames (Harvest Action 3). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2011.  The Coweeman is closed to Chinook retention (Harvest Action 4). 
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Kalama Fall (Tule) Chinook 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   Integrated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** Unknown - Not modeled separately, included in calculation of PNI for integrated program. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of fall (tule) Chinook smolts released in Kalama basin since 1995 

 

 
 
Natural Escapement Data: 

 Tables below provide number of fall (tule) Chinook returning to natural spawning areas (includes 
both natural and hatchery origin fish) in Kalama basin 
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 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Medium 

Escapement Natural Origin Fish 2,700 <50 500 

Gene Flow (pHOS or PNI) * 
Integrated PNI 0.10 PNI >0.50 & pHOS <30% 

Segregated pHOS Unknown ** pHOS >10% 

Fitness  0.50 0.555 

Harvest Rate 
Hatchery Origin 

Fish 
 65% NA 

Natural Origin Fish  65% 51% 
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Integrated Hatchery Program: 

 Table below provides metrics for integrated fall (tule) Chinook hatchery program in Kalama basin 

* Integrated program initiated in 2010 using volunteer 
natural origin fish returning to Modrow Weir (located near 
Modrow Bridge in the lower Kalama River) and Kalama Falls 
Hatchery   
**  Annual pHOS estimated based on actual observations 
from spawning ground surveys (see escapement estimates 
above)   
**  Average (2010-2013) reduced by 20% to account for 
reduced productivity resulting from hatchery fish spawning 
in natural spawning locations 
 *** PNI calcuated using annual estimates for individual year 
and average estimates for muli-year average 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Recent studies regarding large abundance of hatchery fish on spawning ground suggest that 
fitness of natural origin fish is significantly impacted by historic straying of hatchery fall Chinook 
and past hatchery program in the basin 

 Hatchery strays from both within and outside Kalama basin – primarily hatchery fish fall Chinook 
with lower Columbia River tule genetics 

 Reduction in genetic diversity within the ESU is likely due to past transfers of eggs and/or fish 
between watersheds to make up for hatchery shortfall 

 Baseline harvest rates exceeded population productivity 

 POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Kalama Fall (Tule) Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Manage Kalama hatchery broodstock consistent with HSRG standards 
for a contributing population 

X X  X O 

2. Annually operate temporary weir in lower Kalama River to control 
hatchery fall Chinook on natural spawning areas and collect natural 
origin fish for broodstock 

X X  X C 

3. Establish new production goal at Kalama Falls and Fallert Creek 
hatcheries for fall (tule) Chinook between 2.0 (60% reduction) and 7.0 
(no change) million juveniles to support sustainable fisheries by 
compensating for production reductions in other locations 

    C 

4. Eliminate transfers of fish or eggs from other watersheds X X  X C 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 7,061 8,840 8,007 12,061 8,992 

Percent Hatchery Spawners (pHOS) 88% 93% 93% 91% 91% 

Integrated Hatchery Program Metrics for 
Kalama Fall (Tule) Chinook 

Year pNOB* pHOS** PNI*** 

2010 0.04 0.88 0.04 

2011 0.14 0.93 0.13 
2012 0.05 0.93 0.05 
2013 0.16 0.91 0.15 

Average  0.10 0.73 0.12 

mtereski
Typewritten Text
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Harvest Actions 

1. Reduce aggregate tule harvest rate consistent with PFMC’s Abundance-
Based Fishery Management Approach 

X   X C 

2. Implement alternative gear project for lower Columbia River commercial 
fishery 

   X C 

3. Incrementally implement mark-selective fisheries:  Ocean Sport, Ocean 
Troll, Columbia River mainstem sport, Buoy 10 Sport 

   X C 

4. Implement mark-selective fall Chinook sport fishery in Kalama River to 
reduce hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management process 
described in Chapter 10. 

CSF PLAN ACTIONS FOR KALAMA FALL (TULE) CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status. 
  

 No salmon are transferred from other watersheds (Hatchery Action 4). 

 New weir will be installed in 2015 (Hatchery Action 2). 

 Hatchery fish will be removed at the weir beginning in 2015 (Hatchery Action 1, 2). 
o The majority of the harvest will continue below the weir in the lower river. 

 Weir efficiency is projected to be between 80% and 100% in 2015 for fall Chinook adults 
(Hatchery Action 1, 2). 

o Weir spacing will be reduced from 3 inches to 1.5 inches effectively stopping most fish 
from going upstream. 

o More fish are expected to recruit to the weir because of the expanded size and design 
and the ability to sort at the weir. 

 WDFW staff will work with NMFS and the LCFRB to consider that this population designation be 
changed to stabilizing instead of contributing (Hatchery Action 1).  

o Discussions will begin in 2014.  NMFS's 5-year status review will begin in 2015. 

 If weir is not efficient enough or population designation change is not changed to stabilizing, size 
of program will be reduced (Hatchery Action 3). 

 AHA results show that with a weir efficiency of 80%, program size would be reduced to 3.2 
million from the current 7 million program (Hatchery Action 1, 3). 

 In 2014 all natural origin fish that volunteer to hatchery traps are being collected for broodstock 
(Hatchery Action 1).   

o Program is being integrated at about 10%. 

 An option would be to run a stepping stone program with 900,000 integrated program with 20% 
pNOB and 20% allowable pHOS and a segregated program of 4.5 million (Hatchery Action 1). 

o Preliminary AHA shows pHOS for segregated is 7% and pHOS for integrated is 20%. 

 Harvest rate has been decreased from historical levels where these rates were as high as 60%.  A 
new abundance-based harvest rate matrix was adopted in 2012 consistent with recommendations 
in the Washington Recovery Plan.  The average ER from this matrix will allow for additional 
harvest opportunity on large run years (Harvest Action 1). 
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o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 2). 

 Mark-selective sport fisheries have occurred in recent years in the ocean and lower Columbia 
River for selected time frames (Harvest Action 3). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2011 (Harvest Action 4). 
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Lewis River Fall (Tule) Chinook 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary   None 
The Washington Recovery Plan combined North Fork and East Fork Lewis into a single population  

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Hatchery releases in North Fork Lewis basin were discontinued in 1986 

 Historically no releases occurred in East Fork Lewis basin 
 

Natural Escapement Data: 

 Tables below provide number of fall (tule) Chinook returning to natural spawning areas (includes 
both natural and hatchery origin fish) in East Fork Lewis basin, North Fork Lewis basin and Lewis 
basin 

 

Fall (Tule) Chinook Escapement in the East Fork Lewis Basin 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 426 866 566 1,540 850 

Percent Hatchery Spawners (pHOS) 11% 5% 4% 6% 7% 

 

Fall (Tule) Chinook Escapement in the North Fork Lewis Basin 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 1,506 1,084 1,134 4,867 2,148 

Percent Hatchery Spawners (pHOS) 40% 42% 43% 18% 36% 

      

Fall (Tule) Chinook Escapement in the North and East Fork Lewis Basins 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 1,932 1,950 1,700 6,407 2,997 

Percent Hatchery Spawners (pHOS) 33% 26% 30% 15% 26% 

 
Integrated Hatchery Program: 

 Data not available because no fall (tule) Chinook hatchery program is currently releasing smolts into 
Lewis basin 
 

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High+ 

Escapement Natural Origin Fish 2,600 <50 1,500 

Gene Flow (pHOS or PNI)  pHOS 41% pHOS <5% 

Fitness  0.50 0.59 

Harvest Rate 
Hatchery Origin Fish  65% NA 

Natural Origin Fish  65% 38% 
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HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Recent studies regarding large abundance of hatchery fish on spawning ground suggest that 
fitness of natural origin fish is significantly impacted by historic straying of hatchery fall Chinook 
and past hatchery program in the basin 

 No hatchery fall Chinook program in Lewis basin, hatchery strays from outside the basin - 
primarily hatchery  fall Chinook with lower Columbia River tule genetics 

 Baseline harvest rates exceeded population productivity 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Lewis River Fall (Tule) Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Establish Lewis basin as a wild salmonid management zone for 
fall Chinook 

X X X X C 

2. No hatchery fall Chinook smolt releases in Lewis basin to 
improve juvenile productivity 

X X X X C 

3. Evaluate level of hatchery strays into basin after reduction in 
hatchery programs from other basins 

X X  X O 

Harvest Actions 

1. Reduce aggregate tule harvest rate consistent with PFMC’s 
Abundance-Based Fishery Management Approach 

X   X C 

2. Implement alternative gear project for lower Columbia River 
commercial fishery 

   X C 

3. Incrementally implement mark-selective fisheries:  Ocean Sport, 
Ocean Troll, Buoy 10 Sport 

   X C 

4. Fall Chinook sport fishery in East Fork Lewis River closed to 
protect natural origin fall (tule) Chinook 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management process 
described in Chapter 10. 

CSF PLAN ACTIONS FOR LEWIS RIVER FALL (TULE) CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No Chinook hatchery programs exist in the Lewis basin (Hatchery Action 1,2). 

 Harvest rate has been decreased from historical levels where these rates were as high as 60%.  A 
new abundance-based harvest rate matrix was adopted in 2012 consistent with 
recommendations in the Washington Recovery Plan.  The average ER from this matrix will allow 
for additional harvest opportunity on large run years (Harvest Action 1). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 
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o This will result in additional hatchery fish removal from fisheries. 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 2). 

 Mark-selective sport fisheries have occurred in recent years in the ocean and lower Columbia 
River for selected time frames (Harvest Action 3). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2011 (Harvest Action 4). 
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Salmon Creek Fall (Tule) Chinook 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Stabilizing   None 

POPULATION METRICS 

*Abudance target not identified in Washington Recovery Plan. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Historically no releases occurred in Salmon Creek basin 

 
Natural Escapement Data: 

 No fall (tule) Chinook spawning ground surveys are conducted in Salmon Creek basin 
 
Integrated Hatchery Program: 

 Data not available because no fall (tule) Chinook hatchery program is currently releasing smolts into 
Salmon Creek basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Recent studies regarding large abundance of hatchery fish on spawning ground suggest that 
fitness of natural origin fish is significantly impacted by historic straying of hatchery fall Chinook 
and past hatchery program in the basin 

 No hatchery fall Chinook program in Salmon Creek basin, hatchery strays from outside the basin 
- primarily hatchery fall Chinook with lower Columbia River tule genetics 

 Baseline harvest rates exceeded population productivity  

 Population currently meeting recovery goals 

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Very Low 

Escapement Natural Origin Fish NA <50 --* 

Gene Flow (pHOS or PNI)  pHOS 50% pHOS current 

Fitness  0.50 0.50 

Harvest Rate 
Hatchery Origin Fish  65% NA 

Natural Origin Fish  65% 65% 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Salmon Creek Fall (Tule) Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Establish Salmon Creek basin as a wild salmonid management 
zone for fall (tule) Chinook 

X X X X C 

2. No hatchery fall (tule) Chinook smolt releases in Salmon Creek 
basin to improve juvenile productivity 

X X X X C 

3. Evaluate level of hatchery strays into basin after reduction in 
hatchery programs from other basins 

X X  X O 

Harvest Actions 

1. Reduce aggregate tule harvest rate consistent with PFMC’s 
Abundance-Based Fishery Management Approach 

X   X C 

2. Implement alternative gear project for lower Columbia River 
commercial fishery 

   X C 

3. Incrementally implement mark-selective fisheries:  Ocean Sport, 
Ocean Troll, Columbia River sport, Buoy 10 Sport 

   X C 

4. Fall Chinook sport fishery in Salmon Creek closed to protect 
natural origin fall (tule) Chinook 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR SALMON CREEK FALL (TULE) CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No hatchery releases occur in Salmon Creek (Hatchery Action 1,2). 

 Harvest rate has been decreased from historical levels where these rates were as high as 60%.  A 
new abundance-based harvest rate matrix was adopted in 2012 consistent with recommendations 
in the Washington Recovery Plan.  The average ER from this matrix will allow for additional 
harvest opportunity on large run years (Harvest Action 1). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 2). 

 Mark-selective sport fisheries have occurred in recent years in the ocean and lower Columbia 
River for selected time frames (Harvest Action 3). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2011.  Salmon Creek is currently closed to fall Chinook retention (Harvest Action 4). 
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Washougal Fall (Tule) Chinook                                                                                            

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary   Integrated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** Unknown - Not modeled separately, included in calculation of PNI for integrated program. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of fall (tule) Chinook smolts released in Washougal basin since 1995 

 

 
 
Natural Escapement Data: 

 Tables below provide number of fall (tule) Chinook returning to natural spawning areas (includes 
both natural and hatchery origin fish) in Washougal basin 

 

Fall (Tule) Chinook Escapement Estimates for the Washougal Basin 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 6,067 4,706 1,913 7,185 4,968 

Percent Hatchery Spawners (pHOS) 87% 82% 71% 58% 74% 
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 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High + 

Escapement Natural Origin Fish 2,600 60 1,200 

Gene Flow (pHOS or PNI) * 
Integrated PNI: >0.67 PNI:  >0.67 & pHOS <30% 

Segregated pHOS Unknown ** pHOS <5% 

Fitness  0.50 0.60 

Harvest rate 
Hatchery Origin Fish  65% NA 

Natural Origin Fish  65% 43% 
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Integrated Hatchery Program: 

 Table below provides metrics for integrated fall (tule) Chinook hatchery program in Washougal basin 
 

* Estimates of pNOB and PNI not available because 
integrated program initiated in 2014 
**  Annual pHOS estimated based on actual observations 
from spawning ground surveys (see escapement estimates 
above)   
**  Average (2010-2013) reduced by 20% to account for 
reduced productivity resulting from hatchery fish spawning 
in natural spawning locations 
 
 

 
HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Recent studies regarding large abundance of hatchery fish on spawning ground suggest that 
fitness of natural origin fish is significantly impacted by historic straying of hatchery fall Chinook 
and past hatchery program in the basin 

 Hatchery strays from both within and from outside Washougal basin – primarily hatchery  fall 
Chinook with lower Columbia River tule genetics 

 Reduction in genetic diversity within the ESU is likely due to past transfers of eggs and/or fish 
between watersheds to make up for hatchery shortfall 

 Baseline harvest rates exceeded population productivty 
 
POTENTIAL REFORM ACTIONS 
 

PotentialHatchery and Harvest Reform Actions: 
Washougal Fall (Tule) Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Manage Washougal hatchery broodstock consistent with HSRG 
standards for a contributing population in other basins 

X X  X O 

2. Manage Washougal hatchery broodstock consistent with HSRG 
standards for a primary population (implement integrated 
broodstock program) 

X X 
 

X C 

3. Annually operate temporary weir in lower Washougal River to 
control hatchery fall Chinook on natural spawning areas and collect 
natural origin fish for broodstock 

X X  X C 

4. Reduce Washougal Hatchery fall (tule) Chinook smolt releases into 
the Washougal River from 4.0 million to 0.9 million (reduction of 
77%) 

X X  X C 

5. Rear 2.1 million fall (tule) Chinook for release into Select Area 
location to support maintain sustainable fisheries and compensate 
for reductions in production at other locations 

    C 

6. Eliminate transfers of fish or eggs from other watersheds X X  X C 

Integrated Hatchery Program Metrics for 
Washougal Fall (Tule) Chinook 

 Year pNOB* pHOS** PNI* 

2010 NA 0.87 NA 

2011 NA 0.82 NA 

2012 NA 0.71 NA 

2013 NA 0.58 NA 

Average  NA 0.60 NA 
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PotentialHatchery and Harvest Reform Actions: 
Washougal Fall (Tule) Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Harvest Actions A P S D C,O,P 

1. Reduce aggregate tule harvest rate consistent with PFMC’s 
Abundance-Based Fishery Management Approach 

X   X C 

2. Implement alternative gear project for lower Columbia River 
commercial fishery 

   X C 

3. Incrementally implement mark-selective fisheries:  Ocean Sport, 
Ocean Troll, Columbia River sport, Buoy 10 Sport 

   X C 

4. Implement mark-selective fall Chinook sport fishery in Washougal 
River to reduce hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR WASHOUGAL FALL (TULE) CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Total program size is 3 million smolts. 
o Program size of 900,000 integrated and 2.1 million segregated (Hatchery Actions 2,4). 
o Produce 2.1 million for transfer and acclimation in Youngs Bay (Hatchery Action 1,5). 
o NORs will be collected at the weir for the integrated program (Hatchery Action 3). 

 All hatchery fish returning to the weir will be removed starting in 2014 to reduce pHOS 
(Hatchery Action 3).  Effectiveness of this weir in meeting overall CSF Plan objectives is being  
evaluated. 

 Consider new weir location before the fall of 2016 (Hatchery Action 3).  

 No salmon are transferred from other watersheds (Hatchery Action 6). 

 Consider seine fishery to target Washougal hatchery fish near the mouth of the Washougal River 
(Harvest Action 2). 

 Harvest rate has been decreased from historical levels where these rates were as high as 60%.  A 
new abundance-based harvest rate matrix was adopted in 2012 consistent with 
recommendations in the Washington Recovery Plan.  The average ER from this matrix will allow 
for additional harvest opportunity on large run years (Harvest Action 1). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 2). 

 Mark-selective sport fisheries have occurred in recent years in the ocean and lower Columbia 
River for selected time frames (Harvest Action 3). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2011 (Harvest Action 4). 
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Late Fall (Bright) Chinook Populations 
 

 
Figure 7-2. Current status of historical demographically-independent lower Columbia River late fall (bright) 

Chinook populations. 

 

Late Fall (Bright) Chinook Populations and Recovery Plan Designations24 

Cascade Stratum Population Designation 

North Fork Lewis Primary 

Sandy Primary 

 

  

                                                           
24 Populations that are shaded are Washington populations that are addressed in this document 

Sandy River

 Lewis  RiverExtinct or at very high risk

High risk

Moderate risk

Low to very low risk
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Lewis River Late Fall (Bright) Chinook  

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary   None 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Historically no releases (late returning bright stock) occurred in Lewis basin 

 Hatchery strays from in-basin and out-of-basin hatchery program may be affecting this population 
 
Natural Escapement Data: 

 Tables below provide number of late fall (bright) Chinook returning to natural spawning areas in Lewis basin 

 

Late Bright Fall Chinook Escapement Estimates for the Lewis Basin 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 9,294 8,205 8,143 15,197 10,210 

Percent Hatchery Spawners (pHOS) 0% 0% 0% 0% 0% 

 
Integrated Hatchery Program: 

 Data not available because no fall Chinook hatchery program is currently releasing smolts into Lewis 
basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No fall Chinook hatchery program in basin, hatchery strays from outside North Fork Lewis basin, 
hatchery programs for other species within the basin may be affecting populaion 

 Baseline harvest rates may have limited abundance 
  

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very High Very High 

Escapement Natural Origin Fish 23,000 7,300 7,300 

Gene Flow (pHOS or PNI)  pHOS <5% pHOS <5% 

Fitness  0.95 0.95 

Harvest Rate 
Hatchery Origin Fish  50% NA 

Natural Origin Fish  50% 50% 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Lewis River Late Fall (Bright) Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Establish North Fork Lewis River as a wild salmonid management 
zone for late fall (bright) Chinook 

X X X X C 

2. No hatchery fall Chinook smolt releases in North Fork Lewis basin 
to improve juvenile productivity 

X X X X C 

3. Evaluate level of hatchery strays into basin after reduction in 
hatchery programs from other basins 

X X  X O 

4. Transfer all steelhead to lower river for release to reduce risk of 
predation 

X X  X P 

5. Review hatchery program production levels for other species 
through Aquatic Coordinating Committee (ACC) as natural 
populations are reestablished in the upper North Fork Lewis basin 

X X X X C 

Harvest Actions 

1. Manage harvest rate as mark-selective fisheries are implemented 
to achieve escapement goals of 5,700 (minimum) and 7,300 
(Washington Recovery Plan goal)  

X X  X C 

2. Implement alternative gear project for lower Columbia River 
commercial fishery 

   X C 

3. Incrementally implement mark-selective fisheries:  Ocean Sport, 
Ocean Troll, Columbia River sport, Buoy 10 Sport 

   X C 

4. Implement mark-selective fall Chinook sport fishery in Lewis and 
North Fork Lewis rivers to reduce hatchery fish on natural 
spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR LEWIS RIVER LATE FALL (BRIGHT) CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No hatchery Chinook are released in the basin (Hatchery Action 1,2). 

 WDFW and the LCFRB participate on the ACC and is a partner in implementing the re-
introduction plans for the Lewis basin (Hatchery Action 5). 

 Harvest in ocean, Columbia River and Lewis River is managed to meet the escapement goal of 
5,700 fish in the North Fork Lewis River (Harvest Action 1). 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 2). 
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 Mark-selective sport fisheries have occurred in recent years in the ocean and lower Columbia 
River for selected time frames (Harvest Action 3). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2011 (Harvest Action 4).
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Spring Chinook Populations 
 
 

 
 
Figure 7-3.  Distribution of historical spring Chinook populations among lower Columbia River subbasins (LCFRB, 

2010). 
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25 Populations that are shaded are Washington populations that are addressed in this document 
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Tilton Spring Chinook 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Stabilizing   None 

POPULATION METRICS 

* NA – Srping chinook have not transported to Tilton Basin due to higher priority of Upper Cowltiz and Cispus 
populations. All spring cinook will be transported to Upper Cowlitz and Cispus  for forseeable future.  Reintroduction 
into Tilton will be considered only after reitntoduciton into Upper Cowlitz and Cispus is successful. 
**Abudance target not identified in Washington Recovery Plan. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Historically no releases (juveniles or adults) occurred in Tilton basin 
 
Natural Escapement Data: 

 Escapement estimates are zero annually because all surplus adults are transported and released 
in the upper Cowlitz and Cispus basins due high priority of reintrodcution efforts in these basins 

 
Integrated Hatchery Program: 

 Data not available because no spring Chinook hatchery program is currently releasing smolts into 
Tilton basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No natural population exist due to blockage of habitat by one dam on the mainstem Cowlitz River 

 Baseline harvest rates exceeded population productivity 

  

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Very Low 

Escapement Natural Origin Fish 5,400 <100 --** 

Gene Flow (pHOS or PNI)  NA * NA * 

Fitness  NA * NA * 

Harvest Rate 
Hatchery Origin Fish  50% NA 

Natural Origin Fish  50% 50% 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Tilton Spring Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. None planned, no reintroduction program currently planned for 
Tilton Basin 

    C 

Harvest Actions 

1. None planned, no reintroduction program currently planned for 
Tilton Basin 

    C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR TILTON SPRING CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery 
and harvest impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for 
hatchery and harvest, in combination with reduced impacts from other threats, are predicted 
to achieve recovery goal for minimum population viability.  Additional improvements will be 
required for populations to reach healthy and harvestable status.  

 Mark-selective sport fisheries have been in place in most lower Columbia River 
tributaries since about 2001 (Harvest Action 1,2). 
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Upper Cowlitz and Cispus Spring Chinook  

ESA Listing Status:  Population Designation: In-Basin Hatchery Program(s): 
Upper Cowlitz: Threatened Upper Cowlitz: Primary None 
Cispus: Threatened  Cispus: Primary  Segregated 

POPULATION METRICS 

*PNI and pHOS goals for future integrated program to be implemented as part of reintroduction efforts.  Only 
returns from future integrated program and natural origin fish will be transported to upstream of Cowlitz Falls Dam 
when juvenile collection is adequate to support . 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of spring Chinook smolts released in Upper Cowlitz basin since 1995 

 Graph below displays number of spring Chinook smolts released in Cispus basin since 1995 

 Reintroduction efforts are underway using only adult (hatchery and natural origin) supplementation 

 Surplus hatchery adults have been transported and released upstream of Cowlitz Falls Dam since 
1997 

 Success of reintroduction effort in Upper Cowlitz and Cispus basins to be determined by  
effectiveness of juvenile fish collection efforts at or near Cowlitz Falls Dam 
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Natural Escapement Data: 

 Tables below provide number of spring Chinook returning to natural spawning areas (includes both 
natural and hatchery origin fish) in Upper Cowlitz and Cispus basins 

 
Cowlitz River Spring Chinook Transported and Released Upstream of Cowlitz Falls Dam* 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 8,531 2,324 4,806 2,897 4,640 

Percent Hatchery Spawners (pHOS) 97% 95% 94% 89% 94% 
*Estimates based on the number of fish collected at the Cowlitz Salmon Hatchery separator and transported and 
released upstream of Cowlitz Falls Dam; therfore, does not account for harvest or pre-spawning mortality and is 
not an estimate of the actual number of spawners in the upper Cowlitz and Cispus basins 

 
Integrated Hatchery Program: 

 Data not available because no spring Chinook hatchery program is currently releasing smolts into 
Upper Cowlitz and Cispus basins 

 Existing segregated program releases all fish downstream of Mayfield Dam 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No natural population exists due to blockage of habitat by 3 dams on the mainstem Cowlitz 
River 

 Reintroduction efforts initiated when juvenile fish passage became available 1996 

 Baseline harvest rates exceeded population productivity 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Upper Cowlitz and Cispus Spring Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Manage current hatchery program to provide fish for reintroduction 
efforts and support fisheries through implementation of the 
Fisheries and Hatchery Management Plan Update 

X X X X C 

2. Release surplus hatchery fish into upper Cowlitz to continue 
reintroduction effort 

X X X X C 
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Potential Hatchery and Harvest Reform Actions: 
Upper Cowlitz and Cispus Spring Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

3. Continue to work to increase juvenile fish collection at Cowlitz Falls 
Dam and potentially in upper Riffe Lake 

X X X X O 

4. Manage adult releases to achieve HSRG standards when juvenile fish 
collection rates reach 60% 

X X 
 

X P 

Harvest Actions 

1. Reduce harvest rate while populations rebuilding  X   X P 

2. Continue mark-selective fishery strategy for Columbia River sport 
and commercial fisheries 

   X C 

3. Maintain mark-selective sport fishery in Cowlitz River X X  X C 

4. Increase the harvest of hatchery fish  X X  X C 

5. Implement mark-selective sport fishery in upper Cowlitz basin to 
assist in reestablishing population that is adapted to the upper 
Cowlitz basin 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR UPPER COWLITZ AND CISPUS SPRING CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Manage in-river fisheries to meet the on-station hatchery broodstock goal.  Maintaining 
hatchery broodstock for the Cowlitz River is essential for implementation of recovery actions to 
ensure the genetic legacy is preserved (Hatchery Action 1). 

 The current hatchery program is managed to provide up to 8,000 NOR and HOR spring Chinook 
to the upper basin when available.  All NORs are transported and released upstream of Cowlitz 
Fall Dam.  These efforts are meant to recolonize the upper basin with spring Chinook (Hatchery 
Action 1, 2). 

 Design has been completed for a new collector at Cowlitz Falls Dam.  Construction of a new 
collector is expected to be completed in 2017.  Testing for an additional collector just 
downstream of Cowlitz Falls Dam is underway (Hatchery Action 3). 

 Once collection efficiency at Cowlitz Falls Dam exceeds 60% on a five-year average, the program 
will be converted to an integrated program.  Only integrated hatchery fish will be put into the 
upper basin (Hatchery Action 1,4). 

 WDFW are active participants in the Cowlitz Fish Technical Committee (FTC) which is involved in 
implementing the FHMP, with regards to re-introduction efforts in the upper Cowlitz basin 
(Hatchery Action 3,4). 

 Mark-selective sport fisheries have occurred since 2001 in the lower Columbia River (Harvest 
Action 2, 4). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
2001 (Harvest Action 3, 4). 

 Mark-selective sport fisheries are on-going in the upper Cowlitz basin (Harvest Action 4,5). 
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Toutle Spring Chinook  

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   None 

 The Washington Recovery Plan combined North Fork Toutle and South Fork Toutle into a single 
population  

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of spring Chinook smolts released in Toutle basin since 1995 
 

 
 
Natural Escapement Data: 

 No spring Chinook spawning ground surveys are conducted in Toutle basin 

 No spring Chinook spawning are transported and released upstream of Sediment Retention 
Structure in the North Fork Toutle basin 

Integrated Hatchery Program: 

 Data not available because no spring Chinook hatchery program is currently releasing smolts into 
Toutle basin 
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HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Only sporadic hatchery releases have occurred since the eruption of Mt. St. Helens (1980) 

 Current status of population unknown – population is believed to be non-existent at this time 
• Baseline harvest rates exceeded population productivity 

POTENTIAL REFORM ACTIONS  

Potential Hatchery and Harvest Reform Actions: 
Toutle Spring Chinook 

Viable Salmon Population 
(VSP) Parameters 

Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Evaluate need for conservation or reintroduction program X X X X P 

2. Evaluate and determine whether emergency conservation 
broodstock program is necessary 

X X X X P 

Harvest Actions 

1. Reduce harvest rate on natural origin spring Chinook X X  X C 

2. Increase harvest rate on hatchery origin spring Chinook X X  X C 
* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR TOUTLE SPRING CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 There are currently no plans to introduce spring Chinook into this system. 

 A conservation level supplementation program is being evaluated for this system (Hatchery 
Action 2). 

 Mark-selective sport fisheries have occurred since 2001 in the lower Columbia River (Harvest 
Action 1,2). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
2001 (Harvest Action 1,2). 
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Kalama Spring Chinook  

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   Segregated 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of spring Chinook smolts released in Kalama basin downstream of 
Kalama Falls Hatchery since 1995 

 Historically no releases occurred upstream of Kalama Falls Hatchery 
 

 
 
Natural Escapement Data: 

 Tables below provide number of spring Chinook returning to natural spawning areas (includes both 
natural and hatchery origin fish) in Kalama basin 

 No hatchery spring Chinook are transported and released upstream of Kalama Falls Hatchery 
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Spring Chinook Escapement Estimates for the Kalama Basin Below Kalama Falls Hatchery 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 0 26 21 155 51 

Percent Hatchery Spawners (pHOS) NA 100% 100% 97% 99% 

 
Spring Chinook Escapement Estimates for the Kalama Basin Above Kalama Falls Hatchery 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 60 171 80 79 98 

Percent Hatchery Spawners (pHOS) 0% 0% 0% 0% 0% 

 
Spring Chinook Escapement Estimates for the Entire Kalama Basin 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 60 191 101 234 147 

Percent Hatchery Spawners (pHOS) 0% 14% 21% 65% 25% 

 
Integrated Hatchery Program: 

 Data not available because spring Chinook program in Kalama basin is being operated as a 
segregated program 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within Kalama basin 

 Fitness of fish significantly impacted by historic straying   

 Baseline harvest rate exceeded population productivity 

 Reduction in genetic diversity within the ESU is likely due to past transfers of eggs and/or fish 
between watersheds to make up for hatchery shortfall 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Kalama Spring Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Manage Kalama Falls hatchery broodstock consistent with HSRG 
standards for a contributing population (implement segregated 
broodstock program) 

X X 
 

X O 

2. Establish upper Kalama (above Kalama Falls) as a wild salmonid 
management zone for spring Chinook 

X X X X C 

3. Eliminate transportation of hatchery fish to upper Kalama (above 
Kalama Falls), except as needed to reduce demographic risks 

X X X X C 



Chapter 7 Detailed Summary of Hatchery & Harvest Actions 110 | P a g e  

Potential Hatchery and Harvest Reform Actions: 
Kalama Spring Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Harvest Actions 

1. Reduce harvest rate on natural population  X X  X C 

2. Increase the harvest of hatchery fish  X X  X C 

3. Continue mark-selective fishery strategy for Columbia River sport 
and commercial fisheries 

   X C 

4. Maintain mark-selective sport fishery in Kalama River X X  X C 
* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR KALAMA SPRING CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Manage in-river fisheries to meet the hatchery escapement goal.  (Hatchery Action 1). 

 This is a segregated program (Hatchery Action 1). 

 Recovery efforts are focused above Kalama Falls Hatchery (Hatchery Action 1-3). 

 Only natural origin fish are transported and released upstream Kalama Falls Hatchery (Hatchery 
Action 2). 

 Mark-selective sport fisheries are the norm for spring Chinook in the lower Columbia River and 
tributaries (Harvest Action 1-4). 
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North Fork Lewis Spring Chinook  

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary   Integrated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** Unknown - Not modeled separately, included in calculation of PNI for integrated program. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of spring Chinook smolts released in North Fork Lewis basin since 
1995 

 Reintroduction efforts are underway using only adult (hatchery and natural origin) and 
supplementation 

 Surplus hatchery adults have been transported and released upstream of Swift Dam since 2013 

 Success of reintroduction effort in upper Lewis basin to be determined by  effectiveness of juvenile 
fish collection efforts at Swift Dam 
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Natural Escapement Data: 

 Tables below provide number of spring Chinook returning to natural spawning areas (includes both 
natural and hatchery origin fish) in Lewis basin 

 
Spring Chinook Escapement Estimates for the North Fork Lewis Basin Below Merwin Dam* 

 2010 2011 2012 2013 Average 

Total Escapement to Natural Spawning Areas 157 90 190 60 124 

Percent Hatchery Spawners (pHOS) 67% 50% 98% 97% 78% 
*Reintroduction is focused on the upper basin (above Merwin Dam) 

 
Integrated Hatchery Program: 

 Data not available because spring Chinook reintroduction program for upper Lewis basin was 
initiated in 2013 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Most habitat blocked by 3 dams on the mainstem North Fork Lewis River  

 Reintroduction efforts initiated when adult and juvenile fish passage became available December 2012 

 Baseline harvest rates exceeded population productivity 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
North Fork Lewis Spring Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Implement reintroduction of spring Chinook into upper 
watershed 

X X X X C 

2. Reintroduction efforts dependent on fish collection facilities that 
began operation in December 2012 

X X X X O 

3. Fish passage protocols and reintroduction efforts guided by 
Aquatic Coordinating Committee 

X X X X C 

4. Maintain current hatchery program to provide fish for 
reintroduction efforts and support fisheries 

X X X X C 

5. Transfer all steelhead to lower river for release to reduce risk of 
predation on juvenile spring Chinook 

X X  X C 

6. Review all hatchery program production levels through Aquatic 
Coordinating Committee as natural populations are 
reestablished in the upper North Fork Lewis basin 

X X X X C 
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Potential Hatchery and Harvest Reform Actions: 
North Fork Lewis Spring Chinook 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Harvest Actions 

1. Reduce harvest rate on natural origin spring Chinook X   X C 

2. Increase the harvest of hatchery origin spring Chinook X X  X C 

3. Continue mark-selective fishery strategy for Columbia River 
sport and commercial fisheries 

   X C 

4. Maintain mark-selective sport fishery in lower North Fork Lewis 
River 

X X  X C 

5. Close sport fishery in upper North Fork Lewis basin to assist in 
reestablishing population that is adapted to the North Fork Lewis 
basin 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR NORTH FORK LEWIS SPRING CHINOOK 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Manage in-river fisheries to meet the hatchery escapement goal.  Maintaining hatchery 
broodstock for the Lewis River is essential for implementation of recovery actions to ensure the 
genetic legacy is preserved (Hatchery Action 3). 

 Out-migrating spring Chinook collected at the Swift Floating Surface Collector located just 
upstream of Swift Dam are transported and released in the lower Lewis River (Hatchery Action 
2) 

 The Lewis  River Hatchery and Supplementation Plan (H&S Plan) calls for the following actions 
(Hatchery Action 1,3,6):  

o The reintroduction strategy for spring Chinook will rely on two life stages: smolts and 
adults.  A total of 100,000 smolts and a minimum of 2,000 hatchery adults (when 
available) will be released above Swift Reservoir to rebuild a natural spawning 
population.  The reintroduction strategy will be conducted as a 15-year program that 
will continue throughout this period with no trigger points that would discontinue the 
program prior to its completion. 

o This supplementation program will initially use hatchery origin adults (HORs) for both 
the smolt and adult supplementation strategies.  After adults begin returning from the 
natural or supplemented releases, hatchery origin fish would only be used in the event 
that the number of fish produced above Swift are insufficient to meet the desired 
release numbers.  

o Priority for the use of natural-origin returns will be as follows: 
 For use as broodstock for juvenile supplementation program: Up to 65 adults. 
 Use for adult supplementation into the upper watershed: All NOR’s above 

juvenile supplementation needs (65 adults).  
o Natural origin returns (NOR) will not be incorporated into the broodstock for the 

existing spring Chinook segregated harvest program for the duration of the re-
introduction program.  At the completion of the 15 years and evaluation of stock 
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sustainability, a decision will be made whether or not to modify the current segregated 
harvest program into an integrated program.    

 The hatchery escapement goal is a high priority to provide fish for future lower river program 
and to support reintroduction efforts in the upper basin (Hatchery Action 3). 

 All hatchery steelhead are released in the lower Lewis River near the mouth of the river 
(Hatchery Action 5). 

 WDFW and LCFRB staff will remain active participants in the Aquatics Coordination Committee 
(ACC) (Hatchery Action 6). 

 Mark-selective sport fisheries have occurred since 2001 in the lower Columbia River (Harvest 
Action 1-3). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
2001 (Harvest Action 1,2,4).  
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Coho Populations 

 
Figure 7-4.  Current status of historical demographically-independent lower Columbia River coho populations. 

 
Coho Populations and Recovery Plan Designations26 

Coast Stratum Population Designation Cascade Stratum Population Designation 

Youngs Bay Stabilizing Cowlitz (lower) Primary 

Big Creek Stabilizing Tilton Stabilizing 

Grays/Chinook River Primary Cowlitz (upper) Primary 

Elochoman/Skamokawa Primary Cispus Primary 

Mill/Abernathy/Germany Contributing Toutle NF Primary 

Clatskanie Primary Toutle SF Primary 

Scappoose Primary Coweeman Primary 

  Kalama Contributing 

  Lewis NF Contributing 

  Lewis EF Primary 

  Salmon Stabilizing 

  Washougal Contributing 

  Clackamas Primary 

  Sandy Primary 

                                                           
26 Populations that are shaded are Washington populations that are addressed in this document 
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Grays/Chinook Coho 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary   Late Stock-Integrated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** Unknown - Not modeled separately, included in calculation of PNI for integrated program. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of late stock coho smolts released in Grays basin since 1995 

 Graph below displays number of early stock coho smolts released in Grays basin since 1995 

 Graph below displays number of early stock coho smolts released in Steamboat Slough since 1995 

 No releases occurred in Chinook basin since the late 1990’s 
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 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High 

Escapement Natural Origin Fish 3,800 <50 2,400 

Gene Flow (pHOS or PNI) * 
Integrated PNI <0.1 PNI  >0.67 & pHOS <30% 

Segregated pHOS Unknown ** pHOS <5% 

Fitness  0.50 0.71 

Harvest Rate 
Hatchery Origin Fish  50% NA 

Natural Origin Fish  50% 29% 

Grays Basin – Late Stock 
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Natural Escapement Data: 

 Tables below provide number of coho returning to natural spawning areas (includes both natural 
and hatchery origin fish) in Grays basin 

 No coho spawning ground surveys are conducted in Chinook basin 

 
Coho Escapement Estimates for Grays Basin 

 2010 2011 2012 Average 

Total Escapement to Natural Spawning Areas 1,968 4,771 1,023 2,587 

Percent Hatchery Spawners (pHOS) 81% 97% 22% 57% 

 
Integrated Hatchery Program: 

  Table below provides metrics for integrated late stock coho hatchery program in Grays basin 
 

 *  Integrated program initiated in 2010 by using natural origin fish 
returning to Grays River Hatchery 
**  Annual pHOS estimated based on actual observations from 
spawning ground surveys (see escapement estimates above)   
**  Average (2010-2012) reduced by 20% to account for reduced 
productivity resulting from hatchery fish spawning in natural 
spawning locations 
*** PNI calcuated using annual estimates for individual year and 
average estimates for muli-year average 
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Integrated Hatchery Program Metrics for 
Grays Late Stock Coho 

Year pNOB* pHOS** PNI*** 

2010 0.24 0.81 0.22 

2011 0.00 0.97 0.00 

2012 0.01 0.22 0.04 

2013 0.09  NA NA 

Average  0.08 0.53 0.13 

Grays Basin – Early Stock 

Steamboat Slough – Early Stock 
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HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within the Grays basin – recently shifted from non-native early stock to 
native late stock 

 Fitness of fish significantly impacted by historic straying 

 Baseline harvest rate exceeded population productivty 

 Reduction in genetic diversity within the ESU is likely due to past transfers of eggs and/or fish 
between watersheds to make up for hatchery shortfall 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Grays/Chinook Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Convert from Type S production to Type N production to 
reestablish historic run timing (integrated program consistent 
with HSRG standards) 

X X X X C 

2. Minimize hatchery releases (150,000) to establish a conservation 
hatchery program 

X X  X C 

3. Eliminate transfers of fish or eggs between watersheds with 
integrated programs 

X X  X C 

Harvest Actions 

1. Reduce harvest rate on natural origin fish X X  X C 

2. Increase the harvest of hatchery fish to control hatchery fish on 
natural spawning grounds (see next two bullets) 

X X  X C 

3. Continue mark-selective sport fisheries in ocean, Buoy 10 and 
mainstem Columbia River 

   X C 

4. Implement  commercial fisheries in the lower Columbia River 
using alternative fishing gears and methods 

   X C 

5. Implement mark-selective sport fishery in Grays River to reduce 
hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR GRAYS/CHINOOK COHO 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 The entire broodstock source was converted from out-of-basin early stock source to late stock 
initially from Elochoman Hatchery (Hatchery Action 1).   

 The current program is integrated and uses local broodstock returning to Grays River (Hatchery 
Action 1). 
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 The current program size is 150,000 late stock coho (Hatchery Action 2). 

 No salmon are transferred from other watersheds (Hatchery Action 3). 

 WDFW is working on a plan to move this program to Beaver Creek Hatchery on the Elochoman 
River (Hatchery Action 1). 

o This would require a new river intake at Beaver Creek Hatchery –scheduled for 
completion in 2015. 

o Requires funding to re-open Beaver Creek to allow for rearing year round. 
o Staff is considering operating the Elochoman weir year round to remove potential strays 

for this program and other programs that may contribute to unacceptable levels of 
pHOS. 

 AHA modeling results for Grays River late stock coho program of 150,000 smolts released at 
Beaver Creek shows pNOB of 31%, pHOS of 15% and PNI of 67% assuming a weir efficiency of 
80% (Harvest Action 1,2).  Effectiveness of this weir in meeting overall CSF Plan objectives is 
being  evaluated. 

 Harvest rate has been decreased from historical levels where these rates were as high as 95%.  
Coho ERs averaged 80% in the 1980s and 29% from 1990-2004.  In 2005, coho were listed under 
the ESA and ERs have averaged 15% since the listing.  A new abundance-based harvest rate 
matrix is expected to be adopted in 2015.  The average ER from this matrix will allow for 
additional harvest opportunity on large run years (Harvest Action 1,2). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Mark-selective sport fisheries have occurred for many years in the ocean and lower Columbia 
River (Harvest Action 3). 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 4). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2001 (Harvest Action 5). 
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Elochoman/Skamokawa Coho 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary   None 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of early stock coho smolts released in Elochoman basin since 1995 

 Graph below displays number of late stock coho smolts released in Elochoman basin since 1995 

 No releases occurred in Skamokawa basin since the late 1990’s 
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Minimum Viability  Very Low High 

Escapement Natural Origin Fish 6,500 <50 2,400 

Gene Flow (pHOS or PNI)  pHOS >50% pHOS  < 5% 

Fitness  0.50 0.65 

Harvest Rate 
Hatchery Origin Fish  50% NA 
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Natural Escapement Data: 

 Tables below provide number of coho returning to natural spawning areas (includes both natural 
and hatchery origin fish) in Elochoman/Skamokawa basin 

 
Coho Escapement Estimates for the Elochoman and Skamokawa Basins  

 2010 2011 2012 Average 

Total Escapement to Natural Spawning Areas 3,272 1,946 708 1,975 

Percent Hatchery Spawners (pHOS) 73% 57% 29% 53% 

 
Integrated Hatchery Program: 

 Data not available because coho hatchery program was discontinued in 1998 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within Elochoman basin – recently discontinued coho hatchery program 
with non-native early stock genetics 

 Fitness of fish significantly impacted by historic straying  

 Baseline harvest rate exceeded population productivty 

 Reduction in genetic diversity within the ESU is likely due to past transfers of eggs and/or fish 
between watersheds to make up for hatchery shortfall 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Elochoman/Skamokawa Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Close Elochoman Hatchery and eliminate all releases of hatchery 
coho in the Elochoman basin 

X X X X C 

2. Establish Elochoman basin as a wild salmonid management zone for 
coho 

X X X X C 

Potential Hatchery and Harvest Reform Actions: 
Elochoman/Skamokawa Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status * 

3. Annually operate temporary weir in lower Elochoman River to 
minimize impact of hatchery strays from early stock program 

X X  X C 

4. Investigate operating a temporary weir annually in lower 
Elochoman River to minimize impact of hatchery strays from late 
and early stock programs 

X X  X C 

Harvest Actions 

1. Reduce harvest rate on natural origin fish   X X  X C 

2. Increase the harvest of hatchery fish to control hatchery fish on 
natural spawning grounds (see next two bullets) 

X X  X C 

3. Continue mark-selective sport fisheries in ocean, Buoy 10 and 
mainstem Columbia River 

   X C 

4. Implement  commercial fisheries in the lower Columbia River using 
alternative fishing gears and methods 

   X C 

5. Implement mark-selective sport fishery in Elochoman River to 
reduce hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR ELOCHOMAN/SKAMAKOWA COHO 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Hatchery releases were discontinued and Elochoman Hatchery closed in 2009 (Hatchery Action 
1,2). 

 A weir is operated in the lower river to remove stray hatchery fish focusing on Chinook, but 
coho are removed during that time frame (Hatchery Action 3,4). 

o Staff is considering operating the Elochoman weir year round to remove potential strays 
for this program and other programs that may contribute to unacceptable levels of 
pHOS.  Effectiveness of this weir in meeting overall CSF Plan objectives is being  
evaluated. 
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 The barrier at the former Elochoman Salmon Hatchery will be removed in 2016. 

 The hatchery intake ladder was modified at Beaver Creek Hatchery to meet NMFS standards for 
fish passage. 

 Harvest rate has been decreased from historical levels where these rates were as high as 95%.  
Coho ERs averaged 80% in the 1980s and 29% from 1990-2004.  In 2005, coho were listed under 
the ESA and ERs have averaged 15% since the listing.  A new abundance-based harvest rate 
matrix is expected to be adopted in 2015.  The average ER from this matrix will allow for 
additional harvest opportunity on large run years (Harvest Action 1,2). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Mark-selective sport fisheries have occurred for many years in the ocean and lower Columbia 
River (Harvest Action 3). 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 4). 

 Mark-selective sport fisheries have been in place in lower Columbia River tributaries since about 
2001 (Harvest Action 5).  
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Mill/Abernathy/Germany (MAG) Creeks Coho 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   None 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 No releases occurred in Mill Creek, Abernathy Creek or Germany Creek basins since the late 1990’s 
 
Natural Escapement Data: 

 Tables below provide number of coho returning to natural spawning areas (includes both natural 
and hatchery origin fish) in Mill/Abernathy/Germany basin 

 
Coho Escapement Estimates for Mill, Abernathy and Germany Creeks  

 2010 2011 2012 Average 

Total Escapement to Natural Spawning Areas 1,903 1,022 595 1,173 

Percent Hatchery Spawners (pHOS) 12% 21% 2% 12% 

 
Integrated Hatchery Program: 

 Data not available because no coho hatchery program is currently releasing smolts into 
Mill/Abernathy/Germany basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No hatchery program within wateshed 

 Fitness of fish impacted by historic straying   

 Baseline harvest rate exceeded population productivity  
  

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Medium 

Escapement Natural Origin Fish 2,800 <50 1,800 

Gene Flow (pHOS or PNI)  pHOS <5% pHOS <10% 

Fitness  0.50 0.90 

Harvest Rate 
Hatchery Origin Fish  50% NA 

Natural Origin Fish  50% 25% 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Mil/Abernathy/Germany (MAG) Creeks Coho 

Viable Salmonid 
Population (VSP) 

Parameters 
Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Establish Mill/Abernathy/Germany basin as wild salmonid management 
zone for coho 

X X X X C 

2. No hatchery coho will be released in Mill, Abernathy or Germany creeks 
to improve productivity of natural origin population 

X X X X C 

3. Continue to monitor level of hatchery strays as production is reduced in 
other watershed, make additional adjustments as needed 

X X  X O 

Harvest Actions 

1. Reduce harvest rate on natural origin fish  X X  X C 

2. Increase the harvest of hatchery fish to control hatchery fish on natural 
spawning grounds (see next two bullets) 

X X  X C 

3. Continue mark-selective sport fisheries in Buoy 10 and mainstem 
Columbia River 

   X C 

4. Implement  commercial fisheries in the lower Columbia River using 
alternative fishing gears and methods 

   X C 

5. Implement mark-selective sport fishery in Mill/Abernathy/Germany 
rivers  to reduce hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

 CSF PLAN ACTIONS FOR MILL/ABERNATHY/GERMANY (MAG) CREEKS COHO 
Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Hatchery coho are not released in these tributaries (Hatchery Action 1,2).   

 Harvest rate has been decreased from historical levels where these rates were as high as 95%.  
Coho ERs averaged 80% in the 1980s and 29% from 1990-2004.  In 2005, coho were listed under 
the ESA and ERs have averaged 15% since the listing.  A new abundance-based harvest rate 
matrix is expected to be adopted in 2015.  The average ER from this matrix will allow for 
additional harvest opportunity on large run years (Harvest Action 1,2). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Mark-selective sport fisheries have occurred for many years in the ocean and lower Columbia 
River (Harvest Action 3). 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
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fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 4). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2001 (Harvest Action 5). 
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Lower Cowlitz Coho      

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary   Late Stock-Segregated 

POPULATION METRICS 

 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of late stock coho smolts released in Lower Cowlitz basin since 1995 
 

 
 
Natural Escapement Data: 

 Tables below provide number of coho returning to natural spawning areas (includes both natural 
and hatchery origin fish) in Lower Cowlitz basin 

Coho Escapement Estimates for Lower Cowlitz Basin* 

 2010 2011 2012 Average 

Total Escapement to Natural Spawning Areas 7,106 3,706 NA 5,406 

Percent Hatchery Spawners (pHOS) 15% 8% NA 12% 
*Tributary estimates only – does not include mainstem Cowlitz 
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 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High 

Escapement Natural Origin Fish 18,000 500 3,700 

Gene Flow (pHOS or PNI)  pHOS >50% pHOS  <5% 

Fitness  0.50 0.55 

Harvest Rate 
Hatchery Origin Fish  50% NA 

Natural Origin Fish  50% 42% 
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Integrated Hatchery Program: 

 Table below provides metrics for integrated late coho hatchery program in Lower Cowlitz basin 
 
 * Estimates for pNOB  and PNI Not Available (NA) 
because this is a segregated program 
 ** Annual pHOS estimated based on actual 
observations from spawning ground surveys (see 
escapement estimates above)   
 ** Average (2010-2011) reduced by 20% to account 
for reduced productivity resulting from hatchery fish 
spawning in natural spawning locations 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within Lower Cowlitz basin – hatchery coho with native late stock genetics 

 Fitness of fish significantly impacted by historic straying 

 Baseline harvest rate exceeded population productivty 

POTENTIAL REFORM ACTIONS 

 Potential Hatchery and Harvest Reform Actions: 
Lower Cowlitz Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Eliminate transfers of fish or eggs from other watersheds X X  X C 

2. Manage hatchery production program to achieve recovery goals and 
support Ocean and Columbia Basin fisheries through implementation 
of the Cowlitz River Fisheries and Hatchery Management Plan Update 

X X  X C 

3. Implement segregated coho program consistent with HSRG standards 
(up to 2.0 million) 

    C 

4. Reduce on-station release from 1,800,000 to 1,200,000 annually X X 
 

X C 

5. Annually evaluate program and escapement data and adjust program 
size to meet HSRG standards as per Fisheries and Hatchery 
Management Plan Update 

X X X X C 

 Harvest Actions 

1. Reduce harvest rate on natural origin fish   X X  X C 

2. Increase the harvest of hatchery fish to control hatchery fish on 
natural spawning grounds (see next two bullets) 

X X  X C 

3. Continue mark-selective sport fisheries in ocean, Buoy 10 and 
mainstem Columbia River 

   X C 

4. Implement  commercial fisheries in the lower Columbia River using 
alternative fishing gears and methods 

   X C 

5. Implement mark-selective sport fishery in lower Cowlitz River to 
reduce hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

Segregated Hatchery Program Metrics for 
Lower Cowlitz Late Stock Coho 

 Year pNOB* pHOS** PNI* 

2010 NA 0.15 NA 
2011 NA 0.08 NA 
2012 NA NA NA 
2013 NA NA NA 

Average  NA 0.09 NA 
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CSF PLAN ACTIONS FOR LOWER COWLITZ COHO 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No salmon are transferred from other watersheds (Hatchery Action 1). 

 This program is operated as a stepping stone progarm with the current lower river program size 
of 1.2 million segregated and a 1.0 million integrated upper Cowlitz/Cispus program.  Returns 
from integrated program are transported and released upstream of Cowlitz Falls Dam (Hatchery 
Action 2-5). 

 The program size is reviewed annually to ensure consistency with HSRG standards (Hatchery 
Action 5). 

 Hatchery coho will be removed at the lower Cowlitz tributary weirs, beginning in 2015. 

 Begin discussions with enhancement groups about eliminating or reducing the Remote Site 
Incubator (RSI) programs in 2015. 

 Harvest rate has been decreased from historical levels where these rates were as high as 95%.  
Coho ERs averaged 80% in the 1980s and 29% from 1990-2004.  In 2005, coho were listed under 
the ESA and ERs have averaged 15% since the listing.  A new abundance-based harvest rate 
matrix is expected to be adopted in 2015.  The average ER from this matrix will allow for 
additional harvest opportunity on large run years (Harvest Action 1,2). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Mark-selective sport fisheries have occurred for many years in the ocean and lower Columbia 
River (Harvest Action 3). 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 4). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2001 (Harvest Action 5).  



Chapter 7 Detailed Summary of Hatchery & Harvest Actions 130 | P a g e  

Tilton Coho 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Stabilizing   None 

POPULATION METRICS 

*Abudance target not identified in Washington Recovery Plan. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Reintroduction efforts are underway using only adult (hatchery and natural origin) supplementation 

 Surplus hatchery adults have been transported and released in the Tilton Basin since 1996 
 
Natural Escapement Data: 

 Tables below provide number of coho returning to natural spawning areas (includes both natural 
and hatchery origin fish) in Tilton basin 

 
Coho Escapement Estimates for Tilton Basin* 

 2010 2011 2012 Average 

Total Escapement to Natural Spawning Areas* 3,501 8,090 6,636 6,076 

Percent Hatchery Spawners (pHOS) 72% 74% 78% 75% 
*Estimates based on the number of fish collected at the Cowlitz Salmon Hatchery separator and transported and 
released in the Tilton basin; therfore, does not account for harvest or pre-spawning mortality and is not an 
estimate of the actual number of spawners in the Tilton basin 

 
Integrated Hatchery Program: 

 Data not available because no coho hatchery program is currently releasing smolts into Tilton basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Population limited 1 dam on the mainstem Cowlitz River, juvenile fish passage survival rate, 
which is currently under evaluation by Tacoma Power (previous estimate 90% based on passage 
study conducted in 2003) 

 Baseline harvest rates exceeded population productivity  

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Very Low 

Escapement Natural Origin Fish 5,600 <50 -- * 

Gene Flow (pHOS or PNI)  pHOS >50% pHOS current 

Fitness  0.50 0.50 

Harvest Rate 
Hatchery Origin Fish  50% NA 

Natural Origin Fish  50% 50% 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Tilton Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Maintain releases of hatchery origin fish from lower Cowlitz 
segregated program (up to 6,000) in basin to provide for local 
sport fishery 

    C 

2. Annually evaluate number of adults transported and released in 
the Tilton River to ensure consistency with HSRG standards as 
per the Fisheries and Hatchery Management Plan Update 

X X  X C 

3. Continue to estimate natural origin juvenile out migrating 
smolts from the Tilton basin for evaluation of smolt to adult 
survival 

X X  X C 

Harvest Actions 

1. Reduce harvest rate on natural origin fish   X X  X C 

2. Increase the harvest of hatchery fish  X X  X C 

3. Continue mark-selective sport fisheries in ocean, Buoy 10 and 
mainstem Columbia River 

   X C 

4. Implement  commercial fisheries in the lower Columbia River 
using alternative fishing gears and methods 

   X C 

5. Implement mark-selective sport fishery in Tilton River to assist 
in reestablishing population that is adapted to the Tilton basin 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

 CSF PLAN ACTIONS FOR TILTON COHO 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Up to 6,000 HOR coho are put into the Tilton River for sport fisheries annually (Hatchery Action 
1). 

 All NOR adults destined for the Tilton are transported and released in the Tilton River.  Tilton 
NORs are distinguishable by having an intact adipose fin and no CWT (Hatchery Action 2).  

 Smolts from the Tilton basin were tagged through 2010, but that program was discontinued 
when the smolts from the upper Cowlitz/Cispus were tagged beginnning in about 2010 
(Hatchery Action 3). 

 Harvest rate has been decreased from historical levels where these rates were as high as 95%.  
Coho ERs averaged 80% in the 1980s and 29% from 1990-2004.  In 2005, coho were listed under 
the ESA and ERs have averaged 15% since the listing.  A new abundance-based harvest rate 
matrix is expected to be adopted in 2015.  The average ER from this matrix will allow for 
additional harvest opportunity on large run years (Harvest Action 1,2). 
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o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Mark-selective sport fisheries have occurred for many years in the ocean and lower Columbia 
River (Harvest Action 3). 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 4). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2001 (Harvest Action 5). 
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UPPER COWLITZ AND CISPUS COHO 

ESA Listing Status:  Population Designation: In-Basin Hatchery Program(s): 
Upper Cowlitz-Threatened Upper Cowlitz-Primary Upper Cowlitz Late Stock-Integrated 
Cispus-Threatened   Cispus-Primary   Cispus Late Stock-Integrated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** NA - Baseline PNI and pHOS not modeled because coho were not transported to upstream of Cowlitz Falls Dam until 
1996. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

 Hatchery Release Data: 

 Up to 1,000,000 (average ~ 600,000-700,000) hatchery sub-yearlings released into upstream of 
Cowlitz Falls Dam during 1995-1999 

 Reintroduction efforts are underway using only adult (hatchery and natural origin) supplementation 

 Surplus hatchery adults have been transported and released upstream of Cowlitz Falls Dam since 
1996 

 Success of reintroduction effort in Upper Cowlitz and Cispus basins to be determined by  
effectiveness of juvenile fish collection efforts at or near Cowlitz Falls Dam 

 
Natural Escapement Data: 

 Tables below provide number of coho returning to natural spawning areas (includes both natural 
and hatchery origin fish) in Upper Cowlitz and Cispus  basins  

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  
Very Low 
Very Low 

High, 
High 

Escapement Natural Origin Fish 
18,000 (UC) 
8,000 (Cis) 

<50 
<50 

2,000 
2,000 

Gene Flow (pHOS or PNI) * 
Integrated NA ** 

PNI >0.67 & pHOS <30% 
PNI >0.67 & pHOS <30% 

Segregated NA ** 
pHOS <5% 
pHOS <5% 

Fitness  
0.50 
0.50 

0.75 
0.75 

Harvest Rate 

Hatchery Origin 
Fish 

 
50% 
50% 

NA 
NA 

Natural Origin Fish  
50% 
50% 

25% 
25% 
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Coho Escapement Estimates to Upper Cowlitz and Cispus Basins* 

 2010 2011 2012 Average 

Total Escapement to Natural Spawning Areas* 21,746 20,745 6,832 16,441 

Percent Hatchery Spawners (pHOS) 87% 62% 75% 75% 
*Estimates based on the number of fish collected at the Cowlitz Salmon Hatchery separator and transported and 
released upstream of Cowlitz Falls Dam; therfore, does not account for harvest or pre-spawning mortality and is 
not an estimate of the actual number of spawners in the upper Cowlitz and Cispus basins 

 
Integrated Hatchery Program: 

 Table below provides metrics for integrated late stock coho hatchery program in Upper Cowlitz 
basin 

 * Integrated program initiated in 2007 by using natural 
origin fish returning to Cowlitz Salmon Hatchery 
**  Annual pHOS estimated based number of adults 
transported and released upstream fo Cowlitz Fall Dam (see 
escapement estimates above)   
**  Average (2010-2013) reduced by 20% to account for 
reduced productivity resulting from hatchery fish spawning 
in natural spawning locations 
*** PNI calcuated using annual estimates for individual year 
and average estimates for muli-year average 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No natural population existed due to blockage of habitat by 3 dams on the mainstem Cowlitz  
River 

 Reintroduction efforts initiated when juvenile fish passage became available 1996 

 Baseline harvest rates exceeded population productivity 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Upper Cowlitz and Cispus Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Implement integrated reintroduction program (978,000) for upper 
Cowlitz basin through implementation of the Cowlitz River 
Fisheries and Hatchery Management Plan Update 

X X X X C 

2. Transport only adults from integrated program upstream of 
Cowlitz Falls Dam 

X X X X C 

3. Continue to work to increase juvenile fish collection at Cowlitz Falls 
Dam and potentially in upper Riffe Lake 

X X X X O 

4. Manage number of adults transported and released upstream of 
Cowlitz Falls Dam to achieve HSRG standards when juvenile 
collection rates (5-yr avg.) achieve 60% 

X X 
 

X O 

Integrated Hatchery Program Metrics for 
Upper Cowlitz Late Stock Coho 

Year pNOB* pHOS** PNI*** 

2010 1.00 0.87 0.69 

2011 1.00 0.62 0.62 
2012 1.00 0.75 0.57 
2013 0.25 0.99 0.20 

Average  0.81 0.65 0.55 
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Potential Hatchery and Harvest Reform Actions: 
Upper Cowlitz and Cispus Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Harvest Actions 

1. Reduce harvest rate on natural origin fish   X X  X C 

2. Increase the harvest of hatchery fish  X X  X C 

3. Continue mark-selective sport fisheries in ocean, Buoy 10 and 
mainstem Columbia River 

   X C 

4. Implement  commercial fisheries in the lower Columbia River 
using alternative fishing gears and methods 

   X C 

5. Implement mark-selective sport fishery in Upper Cowlitz and 
Cispus rivers  to assist in reestablishing population that is adapted 
to the upper Cowlitz and Cispus basins 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR UPPER COWLITZ AND CISPUS COHO 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 An integrated program began with 2007 brood.  The current program is for 978,000 smolts to be 
released at Cowlitz Salmon Hatchery.  Upon return, up to 25,000 adults are transported and 
released upstream of Cowlitz Falls Dam (Hatchery Action 1, 2). 

o These fish are distinguishable by having an adipose fin-clip and CWT  

 Since 2011, reintroduction efforts have continued using only adult (hatchery and natural origin) 
supplementation.  Success is to be determined by juvenile fish collection efficiency at Cowlitz 
Falls Dam.  Once the collection efficiency at Cowlitz Falls Dam exceeds 60% on a five-year 
average, the program will move into local adaptation phase. 
 (Hatchery Action 2). 

 Design has been completed for a new juvenile collector at Cowlitz Falls Dam.  Construction of a 
new collector is expected to be completed in 2017.  Testing for an additional collector just 
downstream of Cowlitz Falls Dam is underway (Hatchery Action 3). 

 Harvest rate has been decreased from historical levels where these rates were as high as 95%.  
Coho ERs averaged 80% in the 1980s and 29% from 1990-2004.  In 2005, coho were listed under 
the ESA and ERs have averaged 15% since the listing.  A new abundance-based harvest rate 
matrix is expected to be adopted in 2015.  The average ER from this matrix will allow for 
additional harvest opportunity on large run years (Harvest Action 1,2). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Mark-selective sport fisheries have occurred for many years in the ocean and lower Columbia 
River (Harvest Action 3). 
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 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 4). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2001 (Harvest Action 5). 
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North Fork Toutle Coho 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary    Early Stock-Integrated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** Unknown - Not modeled separately, included in calculation of PNI for integrated program. 

 HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

 Hatchery Release Data: 

 Graph below displays number of early stock coho smolts released in Toutle basin since 1995 

 Only natural origin adults transported and released upstream of Sediment Retention structure in 
North Fork Toutle Basin 
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 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High 

Escapement Natural Origin Fish 27,000 for SF & NF <50 1,900 

Gene Flow (pHOS or PNI) * 
Integrated PNI <0.10 PNI >0.67 & pHOS >30% 

Segregated pHOS Unknown ** pHOS >5% 

Fitness  0.50 0.56 

Harvest 
Rate 

Hatchery Origin Fish  50% NA 

Natural Origin Fish  50% 44% 

Coho Escapement Estimates for the Green River Basin (Tributary of North Fork Toutle River) 

 2010 2011 2012 Average 

Total Escapement to Natural Spawning Areas 3,686 526 1,877 2,029 

Percent Hatchery Spawners (pHOS) 60% 27% 24% 37% 
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Natural Escapement Data: 

 Tables below provide number of coho returning to natural spawning areas (includes both natural 
and hatchery origin fish) in Green River (tributary of North Fork Toutle River) 

 
Integrated Hatchery Program: 

 Table below provides metrics for integrated early coho hatchery program in North Fork Toutle basin 
 
 * Integrated program initiated in 2008 by using natural 
origin fish returing to North Fork Toutle Hatchery 
 **  Annual pHOS estimated based on actual observations 
from spawning ground surveys (see escapement 
estimates above)   
**  Average (2010-2012) reduced by 20% to account for 
reduced productivity resulting from hatchery fish 
spawning in natural spawning locations 
*** PNI calcuated using annual estimates for individual 
year and average estimates for muli-year average 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within North Fork Toutle basin – hatchery coho with native early stock 
genetics 

 Fitness of fish significantly impacted by historic straying 

 Baseline harvest rates exceeded popualtion productivity  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
North Fork Toutle Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Reduce hatchery releases from 800,000 to 150,000 (80% 
reduction) 

X X  X C 

2. Implement a conservation hatchery program in the North Fork 
Toutle River (integrated coho broodstock program) consistent 
with HSRG standards  

X X 
 

X C 

3. Investigate feasibility of operating weir on lower Green River to 
minimize impact of hatchery strays 

X X  X C 

4. Operate fish trap on North Fork Toutle below Sediment Retention 
Structure to collect and transport natural origin coho to the upper 
North Fork Toutle basin 

X X X X C 

Integrated Hatchery Program Metrics for 
North Fork Toutle Early Stock Coho 

Year pNOB* pHOS** PNI*** 

2010 0.50 0.60 0.45 

2011 1.00 0.27 0.79 

2012 1.00 0.24 0.81 

2013 1.00 NA NA 

Average  0.88 0.30 0.75 
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Potential Hatchery and Harvest Reform Actions: 
North Fork Toutle Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Harvest Actions 

1. Reduce harvest rate on natural origin fish   X X  X C 

2. Increase the harvest of hatchery fish to control hatchery fish on 
natural spawning grounds (see next two bullets) 

X X  X C 

3. Continue mark-selective sport fisheries in ocean, Buoy 10 and 
mainstem Columbia River 

   X C 

4. Implement  commercial fisheries in the lower Columbia River using 
alternative fishing gears and methods 

   X C 

5. Implement mark-selective sport fishery in North Fork Toutle River 
to reduce hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR NORTH FORK TOUTLE COHO 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 The current program size was reduced from 800,000 to 150,000 in 2009 (Hatchery Action 1,2).  

 This was converted into an integrated program beginning with the 2008 brood (Hatchery Action 
2). 

 Test operating weir in lower Green River to control hatchery coho on spawning grounds 
(Hatchery Action 3). 

 Trap and haul all natural origin coho collected at the Toutle Fish Collection Facility to upstream 
of Sediment Retention Structure on the NF Toutle (Hatchery Action 4). 

  Harvest rate has been decreased from historical levels where these rates were as high as 95%.  
Coho ERs averaged 80% in the 1980s and 29% from 1990-2004.  In 2005, coho were listed under 
the ESA and ERs have averaged 15% since the listing.  A new abundance-based harvest rate 
matrix is expected to be adopted in 2015.  The average ER from this matrix will allow for 
additional harvest opportunity on large run years (Harvest Action 1,2). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Mark-selective sport fisheries have occurred in recent years in the ocean and lower Columbia 
River for selected time frames (Harvest Action 3). 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation) (Harvest Action 4). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
2001 (Harvest Action 5).  
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South Fork Toutle Coho 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   None 

 POPULATION METRICS 

 
HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 No releases occurred in South Fork Toutle basin since the late 1990’s 
 
Natural Escapement Data: 

 Tables below provide number of coho returning to natural spawning areas (includes both natural 
and hatchery origin fish) in South Fork Toutle basin 

 
Coho Escapement Estimates for the South Fork Toutle Basin 

 2010 2011 2012 Average 

Total Escapement to Natural Spawning Areas 2,118 631 2,409 1,719 

Percent Hatchery Spawners (pHOS) 21% 22% 14% 19% 

 
Integrated Hatchery Program: 

 Data not available because no coho hatchery program is currently releasing smolts into South Fork 
Toutle basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No coho hatchery program within South Fork Toutle basin 

 Fitness of fish impacted by historic straying from outside South Fork Toutle basin – primarily 
North Fork Toutle hatchery coho with native early stock genetics  

 Baseline harvest rates exceeded popualtion productivity 

  

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High 

Escapement Natural Origin Fish 
27,000 for 
SF and NF 

<50 1,900 

Gene Flow (pHOS or PNI)  pHOS >50% pHOS  <5% 

Fitness  0.50 0.56 

Harvest Rate 
Hatchery Origin Fish  50% NA 

Natural Origin Fish  50% 44% 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
South Fork Toutle Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Establish South Fork Toutle Basin as a wild salmonid management 
zone for coho 

X X X X C 

2. No hatchery coho releases in the South Fork Toutle X X X X C 

3. Evaluate level of strays into basin after reduction in hatchery 
programs from other basins (primarily North Fork Toutle stock) 

X X  X O 

Harvest Actions 

1. Reduce harvest rate on natural origin fish   X X  X C 

2. Increase the harvest of hatchery fish to control hatchery fish on 
natural spawning grounds (see next two bullets) 

X X  X C 

3. Continue mark-selective sport fisheries in Buoy 10 and mainstem 
Columbia River 

   X C 

4. Implement  commercial fisheries in the lower Columbia River using 
alternative fishing gears and methods 

   X C 

5. Implement mark-selective sport fishery in South Fork Toutle River to 
reduce hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR SOUTH FORK TOUTLE COHO 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No hatchery releases occur in the SF Toutle (Hatchery Action 1). 

 Harvest rate has been decreased from historical levels where these rates were as high as 95%.  
Coho ERs averaged 80% in the 1980s and 29% from 1990-2004.  In 2005, coho were listed under 
the ESA and ERs have averaged 15% since the listing.  A new abundance-based harvest rate 
matrix is expected to be adopted in 2015.  The average ER from this matrix will allow for 
additional harvest opportunity on large run years (Harvest Action 1,2). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Mark-selective sport fisheries have occurred in recent years in the ocean and lower Columbia 
River for selected time frames (Harvest Action 3). 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 4). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
2001 (Harvest Action 5). 
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Coweeman Coho  

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary    None 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 No releases occurred in Coweeman basin since the late 1990’s 
 
Natural Escapement Data: 

 Tables below provide number of coho returning to natural spawning areas (includes both natural 
and hatchery origin fish) in Coweeman  basin 

 

Coho Escapement Estimates for the Coweeman Basin 

 2010 2011 2012 Average 

Total Escapement to Natural Spawning Areas 4,006 2,582 3,105 3,231 

Percent Hatchery Spawners (pHOS) 10% 6% 5% 7% 

 
Integrated Hatchery Program: 

 Data not available because no coho hatchery program is currently releasing smolts into Coweeman 
basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No hatchery program within Coweeman basin 

 Fitness of fish impacted by historic straying from outside Coweeman basin  – primarily Cowlitz 
hatchery coho with native late stock genetics   

 Baseline harvest rates exceeded popualtion productivity 
  

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High 

Escapement Natural Origin Fish 5,000 <50 1,200 

Gene Flow (pHOS or PNI)  pHOS <5% pHOS  < 5% 

Fitness  0.74 0.80 

Harvest Rate 
Hatchery Origin Fish  50% NA 

Natural Origin Fish  50% 39% 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Coweeman Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Establish Coweeman basin as a wild salmonid management 
zone for coho 

X X X X C 

2. No hatchery coho releases in the Coweeman basin X X X X C 

3. Evaluate level of strays into basin after reduction in hatchery 
programs from other basins 

X X  X O 

Harvest Actions 

1. Reduce harvest rate on natural origin fish   X X  X C 

2. Increase the harvest of hatchery fish to control hatchery fish 
on natural spawning grounds (see next two bullets) 

X X  X C 

3. Continue mark-selective sport fisheries in ocean, Buoy 10 and 
mainstem Columbia River 

   X C 

4. Implement  commercial fisheries in the lower Columbia River 
using alternative fishing gears and methods 

   X C 

5. Implement mark-selective sport fishery in Coweeman River to 
reduce hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR COWEEMAN COHO 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No releases of hatchery coho occur in the Coweeman River (Hatchery Action 1,2). 

 Harvest rate has been decreased from historical levels where these rates were as high as 95%.  
Coho ERs averaged 80% in the 1980s and 29% from 1990-2004.  In 2005, coho were listed under 
the ESA and ERs have averaged 15% since the listing.  A new abundance-based harvest rate 
matrix is expected to be adopted in 2015.  The average ER from this matrix will allow for 
additional harvest opportunity on large run years (Harvest Action 1,2). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Mark-selective sport fisheries have occurred for many years in the ocean and lower Columbia 
River (Harvest Action 3). 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 4). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2001 (Harvest Action 5). 
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Kalama Coho 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   Early Stock-Integrated, Late Stock-Integrated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** Unknown - Not modeled separately, included in calculation of PNI for integrated program. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of early stock coho smolts released in Kalama basin since 1995 

 Graph below displays number of late stock coho smolts released in Kalama basin since 1995 
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Minimum Viability  Very Low Low 

Escapement Natural Origin Fish 800 <50 500 

Gene Flow (pHOS or PNI) * 
Integrated PNI Unknown ** PNI>0.50 & pHOS >30% 

Segregated pHOS >50% pHOS <10% 

Fitness  0.50 0.60 

Harvest Rate 
Hatchery Origin Fish  50% NA 

Natural Origin Fish  50% 40% 
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Natural Escapement Data: 

 Tables below provide number of coho returning to natural spawning areas (includes both natural 
and hatchery origin fish) in Kalama basin 

 
Coho Escapement Escapement Estimates in the Kalama Basin, including both Early and 
Late Stock Combined 

 2010 2011 2012 Average 

Total Escapement to Natural Spawning Areas 521 311 320 384 

Percent Hatchery Spawners (pHOS) 99% NA 79% 89% 

 
Integrated Hatchery Programs: 

 Table below provides metrics for integrated early stock coho hatchery program in Kalama basin 

 Table below provides metrics for integrated late stock coho hatchery program in Kalama basin 
 

 
*    Integrated program initiated in 2012 by using natural origin fish returning to Kalama Falls Hatchery 
**  Annual pHOS estimated based on actual observations from spawning ground surveys (see escapement estimates 

above)   
**  Average (2010  and 2012) reduced by 20% to account for reduced productivity resulting from hatchery fish 

spawning in natural spawning locations 
*** PNI calcuated using annual estimates for individual year and average estimates for muli-year average 
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Integrated Hatchery Program Metrics for 
Kalama Early Stock Coho 

Year pNOB* pHOS** PNI*** 

2010 0.00 0.99 0 

2011 0.00 NA 0 
2012 0.26 0.79 0.25 

2013 0.26 NA NA 

Average  0.13 0.71 0.15 

Integrated Hatchery Program Metrics for 
 Kalama Late Stock Coho 

Year pNOB* pHOS** PNI*** 

2010 0.21 0.99 0.18 

2011 0.40 NA NA 

2012 0.14 0.79 0.15 

2013 0.45 NA NA 

Average  0.30 0.71 0.30 

Late Stock 
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HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays within Kalama basin – primarily Kalama River hatcheries with native early stock 
and late stock genetics 

 Fitness of fish significantly impacted by historic straying   

 Baseline harvest rate exceeded population productivty 

 Reduction in genetic diversity within the ESU due to past transfers of eggs and or fish between 
watersheds to make up for hatchery program shortfalls  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Kalama Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Convert majority of Type S production to Type N production 
(historic run timing) 

X X X X C 

2. Implement an integrated early and late stock coho broodstock 
program consistent with HSRG guidelines 

X X 
 

X O 

3. Eliminate transfers of fish or eggs between watersheds for 
integrated programs  

X X  X C 

Harvest Actions 

1. Reduce harvest rate on natural origin fish   X X  X C 

2. Increase the harvest of hatchery fish to control hatchery fish on 
natural spawning grounds (see next two bullets) 

X X  X C 

3. Continue mark-selective sport fisheries in ocean, Buoy 10 and 
mainstem Columbia River 

   X C 

4. Implement  commercial fisheries in the lower Columbia River 
using alternative fishing gears and methods 

   X C 

5. Implement mark-selective sport fishery in Kalama River to reduce 
hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR KALAMA COHO 
Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 The majority of the early stock coho program was converted to late stock production in 2009 
(Hatchery Action 1). 

 The early stock coho program was eliminated in 2014 (Hatchery Action 1). 

 The late stock coho program was reduced to 300,000 in 2014 from 600,000 (Hatchery Action 2). 

 The early stock coho program was integrated beginning in 2012 before it was eliminated in 
2014.  The late stock program was  integrated in 2008 before it was reduced in 2014 (Hatchery 
Action 2). 

o Challenges have occurred to collect NOR coho for broodstock because NOR abudance is 
extrememly low. 
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 No salmon are transferred from other watersheds (Hatchery Action 3). 

 Harvest rate has been decreased from historical levels where these rates were as high as 95%.  
Coho ERs averaged 80% in the 1980s and 29% from 1990-2004.  In 2005, coho were listed under 
the ESA and ERs have averaged 15% since the listing.  A new abundance-based harvest rate 
matrix is expected to be adopted in 2015.  The average ER from this matrix will allow for 
additional harvest opportunity on large run years (Harvest Action 1,2). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Mark-selective sport fisheries have occurred for many years in the ocean and lower Columbia 
River (Harvest Action 3). 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 4). 

 Mark-selective sport fisheries have been in place in most lower Columbia River 
tributaries since about 2001 (Harvest Action 5). 

 WDFW will consult with NMFS and the LCFRB to review the population designation for 
this stock. 
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North Fork Lewis Coho 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   Early Stock-Segregated, Late Stock-Integrated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** Unknown - Currently developing and implementing Monitoring and Evaluation program as part of the Lewis 
River Hydroelectric Projects Settlement Agreement, which includes collection of data to estimate pHOS and PNI.  
Previously data necessary to estimate pHOS and PNI was not available. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of early stock coho smolts released in North Fork Lewis basin since 
1995 

 Graph below displays number of late stock coho smolts released in North Fork Lewis basin since 
1995 

 Reintroduction efforts in upper North Fork Lewis are underway using only adult (hatchery and 
natural origin) supplementation 

 Surplus hatchery adults have been transported and released upstream of Swift Dam since 2005 

 Success of reintroduction effort in Upper North Fork Lewis basin to be determined by  effectiveness 
of juvenile fish collection efforts at Swift Dam 

 

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Low 

Escapement Natural Origin Fish 40,000 200 500 

Gene Flow (pHOS or PNI) * 
Integrated PNI Unknown ** PNI >0.50 & pHOS <30% 

Segregated pHOS Unknown ** pHOS <10% 

Fitness  0.76 0.78 

Harvest Rate 
Hatchery Origin Fish  50% NA 

Natural Origin Fish  50% 47% 
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Natural Escapement Data: 

 Tables below provide number of coho returning to natural spawning areas (includes both natural 
and hatchery origin fish) in North Fork Lewis basin downstream of Merwin Dam 

 
Coho Escapement Estimates for the Lower North Fork Lewis* 

 2010 2011 2012 Average 

Total Escapement to Natural Spawning Areas* 4,338 5,804 2,976 4,377 
Percent Hatchery Spawners (pHOS) 6% 56% 13% 25% 

* Estimates for tributaries only, does not include mainstem North Fork Lewis 

 
Segregated and Integrated Hatchery Programs: 
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 Table below provides metrics for integrated late stock coho hatchery programs 

 

* Estimates of pNOB and PNI Not Available (NA) because Early 
Stock programcurrently operated as a segregated program 
**  Annual pHOS estimated based on actual observations 
from spawning ground surveys (see escapement estimates 
above)   
**  Average (2010-2012) reduced by 20% to account for 
reduced productivity resulting from hatchery fish spawning 
in natural spawning locations 
 
 

 

 Table below provides metrics for segregated early stock coho hatchery program in Lewis basin 
 
*  Late Stock integrated program initiated in 2014 by using 

natural origin returning to Lewis River and Merwin 
Hatcheries 

**  Annual pHOS estimated based on actual observations 
from spawning ground surveys (see escapement 
estimates above)   

**  Average (2010-2012) reduced by 20% to account for 
reduced productivity resulting from hatchery fish 
spawning in natural spawning locations 

*** PNI calcuated using annual estimates for individual year 
and average estimates for muli-year average 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays within North Fork Lewis basin – primarily North Fork Lewis River hatcheries with 
non-native early stock and native late stock genetics 

 Fitness of fish significantly impacted by historic straying 

 All upper river habitat blocked by 3 mainstem dams on the Lewis River 

 Reintroduction efforts initiated when adult and juvenile fish passage became available 
December 2012 

 Reduction in genetic diversity within the ESU is likely due to past transfers of eggs and/or fish 
between watersheds to make up for hatchery shortfall 

 Baseline harvest rate exceeded population productivity 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Noth Fork Lewis Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Maintain current production levels to support Ocean and 
Columbia River fisheries 

    C 

2. Evaluate feasibility of implementing an integrated program for 
lower river coho (late stock) consistent with HSRG standards 

X X 
 

X C 

Segregated Hatchery Program Metrics for 
Lewis Early Stock Coho 

 Year pNOB* pHOS** PNI* 

2010 NA 0.06 NA 
2011 NA 0.56 NA 

2012 NA 0.13 NA 

2013 NA NA NA 

Average  NA 0.20 NA 

Integrated Hatchery Program Metrics for 
Lewis Late Stock Coho 

 Year pNOB* pHOS** PNI*** 

2010 NA 0.06 NA 

2011 NA 0.56 NA 

2012 NA 0.13 NA 

2013 NA NA NA 

Average NA 0.20 NA 



Chapter 7 Detailed Summary of Hatchery & Harvest Actions 151 | P a g e  

Potential Hatchery and Harvest Reform Actions: 
Noth Fork Lewis Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

3. Implement an integrated reintroduction program above Swift 
Dam using early stock coho 

X X X X C 

4. Eliminate transfers of fish or eggs between watersheds with 
integrated programs 

X X  X C 

5. Reintroduction efforts dependent on fish collection facilities 
that began operation December 2012 

X X X X O 

6. Review hatchery program production level through Aquatic 
Coordinating Committee as natural populations are 
reestablished in the upper North Fork Lewis basin 

X X X X C 

Harvest Actions 

1. Reduce harvest rate on natural origin fish   X X  X C 

2. Increase the harvest of hatchery fish to control hatchery fish on 
natural spawning grounds (see next two bullets) 

X X  X C 

3. Continue mark-selective sport fisheries in ocean, Buoy 10 and 
mainstem Columbia River 

   X C 

4. Implement  commercial fisheries in the lower Columbia River 
using alternative fishing gears and methods 

   X C 

5. Implement mark-selective sport fishery in lower North Fork 

Lewis to reduce hatchery fish on natural spawning areas 
  X  X C 

6. Close sport fishery in upper North Fork Lewis River to assist in 
reestablishing population that is adapted to the North Fork 
Lewis basin 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR NORTH FORK LEWIS COHO 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Maintain Settlement Agreement (SA) Production to support ocean and Comlumbia River 
fisheries (Hatchery Action 1). 

 The current program size is 1.1 million early stock and 900,000 late stock released in the North 
Lewis River (Hatchery Action 1). 

 Late stock coho program was converted to an integrated program beginning with 2014 brood 
(Hatchery Action 2). 

 The reintroduction strategy for early stock coho salmon will rely on adult supplementation.  
Initially, 9,000 early stock Coho adults (when available) will be released above Swift Reservoir to 
rebuild a natural spawning population.  The hatchery stock will be used only in the first generation 
of the supplementation efforts.  Once adults return from upper basin adult releases, the 
supplementation program will preferentially use these returns for further introduction.  Hatchery 
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origin adult coho will only be used if the number of adults produced from above Swift No. 1 Dam 
is not sufficient to meet the adult supplementation objective of 9,000 adults (Hatchery Action 3).   

 At the completion of the 9-year period, adult supplementation with any hatchery origin fish will 
be evaluated annually to determine if only natural origin returns will be allowed to spawn in the 
upper watershed.  The population will be monitored to determine if reintroduction goals for this 
species have been reached (Hatchery Action 3).                                                                                                                                 

 Natural origin returns will not be incorporated into the broodstock for the existing lower river 
early stock coho harvest program for the duration of the re-introduction program. At the 
completion of the 9 years and evaluation of stock sustainability, a decision will be made whether 
or not to modify the current segregated harvest program for early stock coho into an Integrated 
Harvest program (Hatchery Action 3). 

 No salmon are transferred from other watersheds (Hatchery Action 4). 

 Out-migrating coho collected at the Swift Floating Surface Collector located just upstream of 
Swift Dam are transported and released in the lower Lewis River (Hatchery Action 5 

 Begin discussions with enhancement groups about eliminating or reducing the RSI programs in 
2015. 

 WDFW and LCFRB staff will remain active participants in the ACC (Hatchery Action 6). 

 Harvest rate has been decreased from historical levels where these rates were as high as 95%.  
Coho ERs averaged 80% in the 1980s and 29% from 1990-2004.  In 2005, coho were listed under 
the ESA and ERs have averaged 15% since the listing.  A new abundance-based harvest rate 
matrix is expected to be adopted in 2015.  The average ER from this matrix will allow for 
additional harvest opportunity on large run years (Harvest Action 1,2). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Mark-selective sport fisheries have occurred for many years in the ocean and lower Columbia 
River (Harvest Action 3). 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 4). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2001 (Harvest Action 5). 
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East Fork Lewis Coho 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary    None 

POPULATION METRICS 

 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

 Hatchery Release Data: 

 No releases occurred in East Fork Lewis basin since the late 1990’s, excluding releases from Remote 
Site Incubators 
 

Natural Escapement Data: 

 Tables below provide number of coho returning to natural spawning areas (includes both natural 
and hatchery origin fish) in East Fork Lewis basin 

 
Coho Escapement Estimates for the East Fork Lewis Basin 

 2010 2011 2012 Average 

Total Escapement to Natural Spawning Areas 2,022 1,091 4,060 2,391 

Percent Hatchery Spawners (pHOS) 32% 6% 9% 16% 

 
Integrated Hatchery Program: 

 Data not available because no coho hatchery program is currently releasing smolts into East Fork 
Lewis basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No hatchery program within East Fork Lewis basin 

 Hatchery strays from outside East Fork Lewis basin – primarily from North Fork Lewis River 
hatcheries with non-native early stock and native late stock genetics 

 Fitness of fish impacted by historic straying  

 Baseline harvest rate exceeded population productivity  

 

 

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High 

Escapement Natural Origin Fish 3,000 <50 2,000 

Gene Flow (pHOS or PNI)  pHOS <5% pHOS  < 5% 

Fitness  0.78 0.89 

Harvest Rate 
Hatchery Origin Fish  50% NA 

Natural Origin Fish  50% 25% 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
East Fork Lewis Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Establish East Fork Lewis basin as a wild salmonid management zone 
for coho 

X X X X C 

2. No hatchery coho will be released in East Fork Lewis River X X X X C 

Harvest Actions 

1. Reduce harvest rate on natural origin fish   X X  X C 

2. Increase the harvest of hatchery fish to control hatchery fish on 
natural spawning grounds (see next two bullets) 

X X  X C 

3. Continue mark-selective sport fisheries in ocean, Buoy 10 and 
mainstem Columbia River 

   X C 

4. Implement  commercial fisheries in the lower Columbia River using 
alternative fishing gears and methods 

   X C 

5. Implement mark-selective sport fishery in East Fork Lewis River to 
reduce hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR EAST FORK LEWIS COHO 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No coho are released in the EF Lewis River (Hatchery Action 1,2). 

 Harvest rate has been decreased from historical levels where these rates were as high as 95%.  
Coho ERs averaged 80% in the 1980s and 29% from 1990-2004.  In 2005, coho were listed under 
the ESA and ERs have averaged 15% since the listing.  A new abundance-based harvest rate 
matrix is expected to be adopted in 2015.  The average ER from this matrix will allow for 
additional harvest opportunity on large run years (Harvest Action 1,2). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Mark-selective sport fisheries have occurred for many years in the ocean and lower Columbia 
River (Harvest Action 3). 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 4). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2001 (Harvest Action 5). 
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Salmon Creek Coho 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Stabilizing   None 

POPULATION METRICS 

 
*Abudance target not identified in Washington Recovery Plan. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

 Hatchery Release Data: 

 No releases occurred in Salmon Creek basin since the late 1990’s 
 
Natural Escapement Data: 

 Tables below provide number of coho returning to natural spawning areas (includes both natural 
and hatchery origin fish) in Salmon Creek basin 

 
Coho Escapement Estimates for Salmon Creek Basin 

 2010 2011 2012 Average 

Total Escapement to Natural Spawning Areas NA 1,562 2,434 1,998 

Percent Hatchery Spawners (pHOS) NA 20% 22% 21% 

 
Integrated Hatchery Program: 

 Data not available because no coho hatchery program is currently releasing smolts into Salmon 
Creek basin 

 Wild fish rescue program occurring in basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Population currently meeting recovery goals 
  

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Very Low 

Escapement Natural Origin Fish NA <50 -- * 

Gene Flow (pHOS or PNI)  pHOS >50% pHOS current 

Fitness  0.50 0.50 

Harvest Rate 
Hatchery Origin Fish  50% NA 

Natural Origin Fish  50% 50% 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Salmon Creek Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Establish Salmon Creek Basin as a wild salmonid management zone 
for coho 

X X X X C 

2. No action required, population currently meeting recovery goals     C 

Harvest Actions 

1. Reduce harvest rate on natural origin fish   X X  X C 

2. Increase the harvest of hatchery fish  (to reduce out of basin strays) X X  X C 

3. Continue mark-selective sport fisheries in ocean, Buoy 10 and 
mainstem Columbia River 

   X C 

4. Implement  commercial fisheries in the lower Columbia River using 
alternative fishing gears and methods 

   X C 

5. Implement mark-selective sport fishery in Salmon Creek to reduce 
hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR SALMON CREEK COHO 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No coho hatchery smolts are released in Salmon Creek (Hatchery Action 1). 

 Begin discussions with enhancement groups about eliminating or reducing the RSI programs in 
2015. 

 Harvest rate has been decreased from historical levels where these rates were as high as 95%.  
Coho ERs averaged 80% in the 1980s and 29% from 1990-2004.  In 2005, coho were listed under 
the ESA and ERs have averaged 15% since the listing.  A new abundance-based harvest rate 
matrix is expected to be adopted in 2015.  The average ER from this matrix will allow for 
additional harvest opportunity on large run years (Harvest Action 1,2). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Mark-selective sport fisheries have occurred for many years in the ocean and lower Columbia 
River (Harvest Action 3). 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 4). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2001 (Harvest Action 5). 
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Washougal Coho 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   Late Stock-Integrated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** Unknown - Not modeled separately, included in calculation of PNI for integrated program. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of late stock coho smolts released in Washougal basin since 1995 

 
Natural Escapement Data: 

 Tables below provide number of coho returning to natural spawning areas (includes both natural 
and hatchery origin fish) in Washougal basin 

 

Coho Escapement Estimates for the Washougal Basin 

 2010 2011 2012 Average 

Total Escapement to Natural Spawning Areas 1,582 609 612 934 

Percent Hatchery Spawners (pHOS) 44% 8% 13% 22% 
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 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Medium+ 

Escapement Natural Origin Fish 3,000 <50 1,500 

Gene Flow (pHOS or PNI) * 
Integrated PNI <0.10 PNI >0.50 & pHOS <30% 

Segregated pHOS Unknown ** pHOS <10% 

Fitness  0.50 0.75 

Harvest Rate 
Hatchery Origin Fish  50% NA 

Natural Origin Fish  50% 25% 
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Integrated Hatchery Program: 

 Table below provides metrics for integrated late stock coho hatchery program in Washougal basin 
 

* Integrated program initiated in 2010 by using natural 
origin fish returning to Washougal Hatchery 
**  Annual pHOS estimated based on actual observations 
from spawning ground surveys (see escapement estimates 
above)   
**  Average (2010-2012) reduced by 20% to account for 
reduced productivity resulting from hatchery fish spawning 
in natural spawning locations 
*** PNI calcuated using annual estimates for individual year 

and average estimates for muli-year average 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within Washougal basin and off-station (Klickitat River) – hatchery coho 
with late stock genetics 

 Fitness of fish significantly impacted by historic straying  

 Baseline harvest rate exceeded population productivity 

 Reduction in genetic diversity within the ESU is likely due to past transfers of eggs and/or fish 
between watersheds to make up for hatchery shortfall 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Washougal Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions  A P S D C,O,P 

1. Reduce on-station release from 500,000 to 150,000 (70% 
reduction)  

 X  X C 

2. Implement an integrated coho program consistent with HSRG 
standards  

X X 
 

X C 

3. Move 70% of current on-site hatchery releases (350,000) to a 
Select Area location to support Ocean and Columbia River 
fisheries 

X X  X C 

4. Establish local brood program (1 million) for Klickitat to replace 
current Washougal stock tribal program (2.5 million)(Washougal 
to support) 

X X 
 

X P 

5. Eliminate transfers of fish or eggs between watersheds with 
integrated programs 

X X  X C 

6. Mark all fish transferred used in Klickitat off-station plant    X C 

Integrated Hatchery Program Metrics for 
Washougal Late Stock Coho 

Year pNOB* pHOS** PNI*** 

2010 0.87 0.44 0.66 

2011 0.34 0.08 0.81 

2012 0.10 0.13 0.43 

2013 0.80 NA NA 

Average  0.53 0.17 0.76 
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Potential Hatchery and Harvest Reform Actions: 
Washougal Coho 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Harvest Actions  A P S D C,O,P 

1. Reduce harvest rate on natural origin fish   X X  X C 

2. Increase the harvest of hatchery fish to control hatchery fish on 
natural spawning grounds (see next two bullets) 

X X  X C 

3. Continue mark-selective sport fisheries in ocean, Buoy 10 and 
mainstem Columbia River 

   X C 

4. Implement  commercial fisheries in the lower Columbia River 
using alternative fishing gears and methods 

   X C 

5. Implement mark-selective sport fishery in Washougal River to 
reduce hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR WASHOUGAL COHO 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 On-station release was reduced to 150,000 to meet HSRG standards for a primary population 
(Hatchery Action 1,2). 

 350,000 fish are produced and transferred to Deep River for final acclimation and release 
(Hatchery Action 3). 

 The late stock hatchery coho program is an integrated program.  This began with the 2010 
brood (Hatchery Action 2).  

 No salmon are transferred from other watersheds (Hatchery Action 5). 

 Ad clip all fish planted into the Klickitat River (US v. Oregon production) (Hatchery Action 6). 

 Harvest rate has been decreased from historical levels where these rates were as high as 95%.  
Coho ERs averaged 80% in the 1980s and 29% from 1990-2004.  In 2005, coho were listed under 
the ESA and ERs have averaged 15% since the listing.  A new abundance-based harvest rate 
matrix is expected to be adopted in 2015.  The average ER from this matrix will allow for 
additional harvest opportunity on large run years (Harvest Action 1,2). 

o This will result in increased protection of natural origin fish from fishery related 
mortalities in years of low abundance. 

o This will result in additional hatchery fish removal from fisheries. 

 Mark-selective sport fisheries have occurred for many years in the ocean and lower Columbia 
River (Harvest Action 3). 

 Alternative gear studies have been initiated in the Columbia River focused on beach and purse 
seines, with the goal of implementing increased mark-selective fisheries for salmon.  A pilot 
fishery occurred in 2014 with ten commercial fishers participating.  Fisheries in 2015 and beyond 
are expected to increase in harvest and participation (Harvest Action 4). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
about 2001 (Harvest Action 5).  
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Winter and Summer Steelhead Populations  

 
 

Figure 7-5.  Current status of historical demographically-independent lower Columbia River winter steelhead 
populations. 

 

 

Figure 7-6.  Current status of historical demographically-independent lower Columbia River Summer steelhead 
populations. 
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Steelhead Populations and Recovery Plan Designations27 

Coast Stratum – Winter Population Designation Cascade Stratum - Winter Population Designation 

Youngs Bay Primary Cowlitz (lower) Contributing 

Big Creek Primary Tilton Contributing 

Grays/Chinook River Primary Cowlitz (upper) Primary 

Elochoman/Skamokawa Contributing Cispus Primary 

Mill/Abernathy/Germany Primary Toutle NF Primary 

Clatskanie Primary Toutle SF Primary 

Scappoose Primary Coweeman Contributing 

  Kalama Primary 

Cascade Stratum - 
Summer 

Population Designation Lewis NF Contributing 

Lewis EF Primary 

Kalama Primary Salmon Contributing 

Lewis NF Stabilizing Washougal Contributing 

Lewis EF Primary Clackamas Primary 

Washougal Primary Sandy Primary 

                                                           
27 Populations that are shaded are Washington populations that are addressed in this document 
28 Source for escapement estimates: WDFW Data 2012  

Table 7-7. Wild winter steelhead escapement estimates for select SW Washington DPS populations, current 
WDFW escapement goals and Washington Recovery Plan Minimum Viability Abundance Goals. 

Location Grays River 
Elochoman/ 
Skamokawa 

Mill/Abernathy/ 
Germany 

WDFW Escapement Goal28 1,486 853 508 

Washington Recovery Plan 
Minimum Viability Abundance Goal 800 600 500 

2000 1,064 650 380 

2001 1,130 656 458 

2002 724 370 354 

2003 1,200 668 342 

2004 1,132 768 446 

2005 396 376 274 

2006 718 632 398 

2007 724 490 376 

2008 764 666 528 

2009 568 222 396 

2010 422 534 398 

2011 318 442 270 

3-year average (2009-2011) 436 399 355 

5-year average (2007-2011) 559 471 394 

10-year average (2002-2011) 697 517 378 
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Table 7-8. Wild winter steelhead escapement estimates for select SW Washington DPS populations, current WDFW 
escapement goals and Washington Recovery Plan Minimum Viability Abundance Goals. 

Location Coweeman 
SF 

Toutle 

NF 
Toutle/ 
Green Kalama 

EF 
Lewis Washougal 

WDFW Escapement Goal 1,064 1,058 NA 1,000 1,243 520 

Washington Recovery Plan 
Minimum Viability Abundance Goal 500 600 600 600 500 350 

2000 530 490 ---- 921 NA NA 

2001 384 348 ---- 1,042 377 216 

2002 298 640 ---- 1,495 292 286 

2003 460 1,510 ---- 1,815 532 764 

2004 722 1,212 ---- 2,400 1,298 1,114 

2005 370 520 388 1,856 246 320 

2006 372 656 892 1,724 458 524 

2007 384 548 565 1,050 448 632 

2008 722 412 650 776 548 732 

2009 602 498 699 1,044 688 418 

2010 528 274 508 961 336 232 

2011 408 210 416 622 308 204 

3-year average 513 327 541 876 444 285 

5-year average 529 388 568 891 466 444 

10-year average 487 648 *588 1,374 515 523 
*7-year average for NF Toutle/Green 

Table 7-9. Wild summer steelhead population estimates for lower Columbia populations from 2001 to 2011, current 
WDFW escapement goals, and Washington Recovery Plan Minimum Viability Abundance Goals. 

Location Kalama EF Lewis Washougal Wind 

WDFW Escapement Goal 1,000 NA NA 1,557 

Washington Recovery Plan 
Minimum Viability Abundance Goal 

500 500 500 1,000 

2001 286 271 184 457 

2002 454 440 404 680 

2003 817 910 607 1,096 

2004 632 425 NA 861 

2005 400 673 608 587 

2006 387 560 636 632 

2007 361 412 681 737 

2008 237 365 755 614 

2009 308 800 433 580 

2010 370 602 787 788 

2011 534 1,084* 956* 1,468 

3-year average 404 829 725 945 

5-year average 362 653 722 837 

10-year average 450 627 652 804 
* Preliminary estimates  
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Grays/Chinook Winter Steelhead 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Not Listed  Primary    Winter-Segregated 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of early winter steelhead smolts released in Grays basin since 1995 

 No releases occurred in Chinook basin since the late 1990’s 

 

 
 
Natural Escapement Data: 

 Escapement data for winter steelhead presented in Table 7-1 at the start of this section titled 
“Winter and Summer Steelhead Populations”  

 
Integrated Hatchery Program: 

 Data not available because early winter steelhead program in Grays basin is being operated as a 
segregated program and was discontinued in 2016 
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HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within Grays basin – hatchery winter steelhead with non-native early 
winter genetics 

 Harvest impacts were not identified as a limiting factor  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Grays/Chinook Winter Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Establish Grays and Chinook Basins as a wild fish wild steelhead gene 
bank for winter steelhead 

X X X X C 

2. Eliminate hatchery releases in the Grays basin X X X X C 

Harvest Actions 

1. Continue mark-selective steelhead fishery to assist in controlling 
hatchery fish on spawning grounds 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR GRAYS/CHINOOK WINTER STEELHEAD 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 On-station acclimation of winter steelhead hatchery releases is occurring to reduce straying to 
surrounding basins and natural spawning areas (Hatchery Action 1). 

 Broodstock source has been converted to locally adapted Elochoman hatchery stock, but this is 
not an integrated program (Hatchery Action 1). 

 Hatchery releases are 40,000 (Hatchery Action 2). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
the late 1980s (Harvest Action 1). 

 This tributary may be converted to a wild steelhead gene bank to meet WDFW policy objectives 
for steelhead populations. 
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Elochoman/Skamokawa Winter Steelhead 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Not Listed  Contributing   Winter-Segregated, Summer-Segregated 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of early winter steelhead smolts released in Elochoman basin since 
1995 

 Graph below displays number of summer steelhead smolts released in Elochoman basin since 1995 

 No releases occurred in Skamokawa basin since the late 1990’s 
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Natural Escapement Data: 

 Escapement data for winter steelhead presented in Table 7-1 at the start of this section titled 
“Winter and Summer Steelhead Populations”  

 
Integrated Hatchery Program: 

 Data not available because early winter steelhead program in Elochoman basin is being operated as 
a segregated program 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within Elochoman basin – hatchery winter and summer steelhead with 
non-native early winter and non-native skamania summer genetics 

 Harvest impacts were not identified as a limiting factor  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Elochoman/Skamokawa Winter Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Close Elochoman Hatchery and transfer production to Beaver 
Creek Hatchery 

X X 
 

X C 

2. Establish local broodstock for winter steelhead (segregated 
program) 

X X  X C 

3. Maintain current hatchery releases of winter and summer 
steelhead, consistent with HSRG standards, to support fishing 
opportunities in the Elochoman basin 

X X  X C 

Harvest Actions 

1. Continue mark-selective steelhead fishery to assist in controlling 
hatchery fish on spawning grounds 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 
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CSF PLAN ACTIONS FOR ELOCHOMAN/SKAMAKOWA WINTER STEELHEAD 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Elochoman Hatchery was closed in 2009 (Hatchery Action 1). 

 On-station acclimation of winter steelhead hatchery releases is occurring to reduce straying to 
surrounding basins and natural spawning areas (Hatchery Action 1). 

 Broodstock source has been converted to a locally adapted hatchery stock for winter steelhead, 
but this is not an integrated program (Hatchery Action 2). 

 Hatchery releases are 90,000 for winter steelhead and 30,000 for summer steelhead (Hatchery 
Action 3). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
the late 1980s (Harvest Action 1). 

 This tributary may be converted to a wild steelhead gene bank to meet WDFW policy objectives 
for steelhead populations. 
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Mill/Abernathy/Germany (MAG) Creeks Winter Steelhead 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Not Listed  Primary    Winter-Integrated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
**Unknown - Data not available because program not operated by WDFW. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of early winter steelhead smolts released in Abernathy Creek basin 
since 1995 

 During 2004-2012 number of late winter steelhead smolts released in Abernathy Creek basin by the 
USFWS ranged between 17,000-25,000 

 No releases occurred in Mill Creek or Germany Creek basins since the late 1990’s 
 

 
 
Natural Escapement Data: 

 Escapement data for winter steelhead presented in Table 7-1 at the start of this section titled 
“Winter and Summer Steelhead Populations”  
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Integrated Hatchery Program: 

 Data not available because integrated late winter steelhead program is operated by USFWS 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within basin – hatchery winter steelhead with native late winter genetics 

 Harvest impacts were not identified as a limiting factor  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Mill/Abernathy/Germany (MAG) Creeks Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Maintain integrated hatchery winter steelhead program in 
Abernathy Creek in conjunction with BPA funded pedigree 
study concerning impact of hatchery program on wild 
production 

X X 
 

X C 

Harvest Actions 

1. Continue mark-selective steelhead fishery to assist in 
controlling hatchery fish on spawning grounds 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR MILL/ABERNATHY/GERMANY (MAG) CREEKS WINTER STEELHEAD 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 The only hatchery releases in these tributaries occur in Abernathy Creek as part of a research 
program conducted by the US Fish and Wildlife Service. 

 On-station acclimation of winter steelhead hatchery releases is occurring to reduce straying to 
surrounding basins and natural spawning areas (Hatchery Action 1). 

 Broodstock source for the Abernathy program has been converted to a locally adapted 
integrated hatchery stock (Hatchery Action 1). 

 Future plant sizes will be as per Abernathy Fish Technology Center integration rate protocols, 
and will not exceed 20,000.  This program is currently being reviewed and may be modified in 
the future (Hatchery Action 1). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
the late 1980s (Harvest Action 1). 

 This tributary may be converted to a wild steelhead gene bank to meet WDFW policy objectives 
for steelhead populations 
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Lower Cowlitz Winter Steelhead 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   Winter-Integrated, Summer-Segregated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** Unknown - Not modeled separately, included in calculation of PNI for integrated program. 

HATCHERY NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of early winter steelhead smolts released in Lower Cowlitz basin since 
1995 

 Graph below displays number of late winter steelhead smolts released in Lower Cowlitz basin since 
1995 

 Graph below displays number of summer steelhead smolts released in Lower Cowlitz basin since 
1995 

 Late winter program converted from segregated to integrated in 2012 

 Integrated programs were initiated in the Tilton basin and the Upper Cowlitz and Cispus basins with 
releases to occur in the lower Cowlitz River from the Cowlitz Salmon Hatchery (included in late 
winter steelhead smolt release graph for Lower Cowlitz winter steelhead) 

 

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Low Medium 

Escapement Natural Origin Fish 1,400 350 400 

Gene Flow (pHOS or PNI) * 
Integrated PNI <0.10 PNI >0.50 & pHOS >30% 

Segregated pHOS Unknown ** pHOS >10% 

Fitness  0.50 0.52 

Harvest Rate 
Hatchery Origin Fish  
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NA (W) 
NA (S) 

Natural Origin Fish  10% 10% 



Chapter 7 Detailed Summary of Hatchery & Harvest Actions 171 | P a g e  

 
 

 
 

 
 
 

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

800,000

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

800,000

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

800,000

Early Winter Steelhead 

Late Winter Steelhead 

Summer Steelhead 



Chapter 7 Detailed Summary of Hatchery & Harvest Actions 172 | P a g e  

Natural Escapement Data: 

 Escapement estimates for winter steelhead are unavailable 
 
Integrated Hatchery Program: 

 Data not available because early winter steelhead program in Lower Cowlitz basin was converted 
from a segregated program to an integrated program in 2012 

 Data not available because late winter steelhead integrated program was initiated in 2012 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within Lower Cowlitz basin – hatchery winter and summer steelhead with 
non-native early winter, non-native skamania summer and natvie late winter genetics 

 Fitness of fish impacted by historic straying.   

 Harvest impacts were not identified as a limiting factor  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Lower Cowlitz Winter Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Manage hatchery production program to achieve recovery goals 
and support Cowlitz River fisheries through implementation of 
the Cowlitz Fisheries and Hatchery Management Plan Update  

X X  X C 

2. Implement integrated broodstock program for late winter 
steelhead consistent with HSRG standards 

X X 
 

X C 

3. Eliminate early (out-of-basin) winter steelhead program X X X X C 

4. Annually evaluate program and escapement data and adjust 
program size to meet HSRG standards as per Fisheries and 
Hatchery Management Plan Update 

X X X X C 

5. Complete recycling study to determine destination (e.g. hatchery, 
creel) of summer steelhead recycled one time 

X X  X C 

6. Determine how to proceed regarding summer steelhead recycling 
based on results of recycling study 

X X  X C 

Harvest Actions 

1. Continue mark-selective steelhead fishery to assist in controlling 
hatchery fish on spawning grounds 

X X  X C 

2. Increase daily bag limit on hatchery origin fish to assist in 
reducing hatchery fish on natural spawning areas 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR LOWER COWLITZ WINTER STEELHEAD 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
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in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Beginning in 2014, program was changed to integrated (Hatchery Action 1,2). 

 The out of basin (Chambers Creek) stock was eliminated and the program was converted to 
historically present local stock (Hatchery Action 1,3). 

 On-station acclimation of winter steelhead hatchery releases is occurring to reduce straying to 
surrounding basins and natural spawning areas (Hatchery Action 1). 

 Weirs operated in select tributaries to remove hatchery fish and collect natural origin 
broodstock for the integrated program.  Effectiveness of this weir in meeting overall CSF Plan 
objectives is being  evaluated.  (Hatchery Action 1). 

 Broodstock source has been converted to a locally adapted hatchery stock (Hatchery Action 
1,2). 

 Currently, about 484,000 hatchery smolts are released (Hatchery Action 4). 

 Recycling study for summer steelhead was conducted in 2012 and 2013, study showed low 
levels of straying and recycling started in 2014 (Hatchery Action 5,6). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
the late 1980s (Harvest Action 1). 

 All programs in the Cowlitz basin are reviewed annually as part of the Annual Project Review 
(APR) process and are subject to annual modifications. 
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Tilton Winter Steelhead  

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   Winter-Integrated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** NA – PNI did not apply during baseline period because integrated program not initiated until 2012.  

 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 No releases occurred in Tilton basin since the late 1990’s 

 Integrated hatchery program using natural origin broodstock (100% in 2012 and 100% in 2013) was 
initiated in 2012 with smolt releases to occur in the Lower Cowlitz River from Cowlitz Salmon 
Hatchery (included in late winters steelhead smolt release graph for Lower Cowlitz winter steelhead) 

 Hatchery returns from the integrated program only will be transported and released in the Tilton 
Basin beginning in 2015 

 All natural origin fish of Tilton origin will be transported and released in the Tilton basin 
 
Natural Escapement Data: 

 Escapement estimates for winter steelhead are unavailable 
 
Integrated Hatchery Program: 

 Data not available because integrated late steelhead program for Tilton basin was initiated in 2012 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Population limited by dam on the mainstem Cowlitz River, juvenile fish passage survival rate 
which is currently under evaluation by Tacoma Power (previous estimate 90% based on passage 
study conducted in 2003) 

 Harvest impacts were not identified as a limiting factor  

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Low 

Escapement Natural Origin Fish 1,700 <50 200 

Gene Flow (pHOS or PNI) * 
Integrated NA ** PNI >0.50 & pHOS < 30% 

Segregated pHOS >50% pHOS <10% 

Fitness  0.50 0.75 

Harvest Rate 
Hatchery Origin Fish  60% NA 

Natural Origin Fish  10% 5% 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Tilton Winter Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Implement integrated reintroduction program (50,000), 
consistent with HSRG standards, for upper Cowlitz basin through 
implementation of the Cowlitz River Fisheries and Hatchery 
Management Plan 

X X X X C 

2. Continue to estimate natural origin juvenile out migrating smolts 
from the Tilton basin for evaluation of smolt to adult survival 

X X X X C 

Harvest Actions 

1. Continue mark-selective steelhead fishery to assist in controlling 
hatchery fish on spawning grounds 

X X  X C 

2. Implement mark-selective steelhead fishery in upper Cowlitz 
basin to assist in reestablishing populations that is adapted to the 
upper Cowlitz basin 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR TILTON WINTER STEELHEAD 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Since about 2001, a limited number of hatchery winter steelhead adults were transported and 
released in the Tilton basin  

 Only returns from the integrated hatchery winter steelhead program and natural origin 
steelhead will be transported and released upstream of Cowlitz Falls Dam beginning in 2015. 

 Integrated winter steelhead broodstock was developed using natural origin adults returning to 
the Tilton basin (Hatchery Action 1). 

 Beginning in 2013, program was changed to integrated (Hatchery Action 1). 

 Broodstock source has been converted to a locally adapted stock (Hatchery Action 1). 

 On-station acclimation of winter steelhead hatchery releases is occurring to reduce straying to 
surrounding basins and natural spawning areas (Hatchery Action 1). 

 Currently, about 50,000 integrated hatchery smolts are released in the lower Cowlitz River and 
upon return adults will be transported and released in the Tilton River (Hatchery Action 1). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
the late 1980s (Harvest Action 1). 

 All programs in the Cowlitz basin are reviewed annually as part of the Annual Project Review 
(APR) process and are subject to annual modifications. 
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Upper Cowlitz and Cispus Winter Steelhead  

ESA Listing Status:  Population Designation: In-Basin Hatchery Program(s): 
Upper Cowlitz-Threatened Upper Cowlitz-Primary  Winter-Integrated 
Cispus-Threatened   Cispus-Primary   Winter-Integrated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** NA – PNI did not apply during baseline period because integrated program not initiated until 2012.  

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of late winter steelhead smolts released in Upper Cowlitz basin since 
1995 

 Graph below displays number of late winter steelhead fry released in Upper Cowlitz basin since 
1995 

 Graph below displays number of late winter steelhead smolts released in Cispus basin since 1995 

 Graph below displays number of late winter steelhead fry released in Cispus basin since 1995 

 Integrated hatchery program using natural origin broodstock (87% in 2012 and 100% in 2013) was 
initiated in 2012 with smolt releases to occur in the Lower Cowlitz River from Cowlitz Salmon 
Hatchery (included in late winter steelhead smolt release graph for Lower Cowlitz winter steelhead) 

 Hatchery returns from the integrated program only will be transported and released in the Upper 
Cowlitz and Cispus basins beginning in 2015 

 All natural origin fish of Upper Cowlitz or Cispus origin will be transported and released in the Upper 
Cowlitz or Cispus basin  

  

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  
Very Low 
Very Low 

High 
High 

Escapement Natural Origin Fish 
1,400 (UC) 
1,500 (Cis) 

<50 
<50 

500 
500 

Gene Flow (pHOS or PNI) * 

Integrated 
NA ** 
 NA ** 

PNI >0.67 & pHOS < 30%PNI 
0.67 & pHOS > 30% 

Segregated 
pHOS >50% 
pHOS > 50% 

pHOS< 5% 
pHOS<5% 

Fitness  
0.50 
0.50 

0.75 
0.75 

Harvest Rate 

Hatchery Origin Fish  
60% 
60% 

NA 

Natural Origin Fish  
10% 
10% 

5% 
5% 
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Natural Escapement Data: 

 Escapement estimates for winter steelhead are unavailable 

 
Integrated Hatchery Program: 

 Data not available because integrated late steelhead program for Upper Cowlitz and Cispus basins 
was initiated in 2012 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Reintroduction efforts initiated when juvenile fish passage became available 1996 
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 Population limited by 3 dams on the mainstem Cowlitz River and low fish collection efficiency at 
Cowlitz Falls Dam 

 Hatchery strays from within basin (past fry and smolt plant and recently initiated smolt 
program) – hatchery winter steelhead with native late winter genetics 

 Harvest impacts were not identified as a limiting factor  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Upper Cowlitz and Cispus Winter Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Implement integrated reintroduction program (118,000), 
consistent with HSRG standards, for upper Cowlitz basin through 
implementation of the Cowlitz River Fisheries and Hatchery 
Management Plan 

X X 
 

X C 

2. Transport only adults from integrated program upstream of 
Cowlitz Falls Dam 

X X X X C 

3. Continue to work to increase juvenile fish collection at Cowlitz 
Falls Dam and potentially in upper Riffe Lake 

X X X X C 

4. Manage number of adults transported and released upstream of 
Cowlitz Falls Dam to achieve HSRG standards when juvenile 
collection rate (5-yr avg.) achieves 50% 

X X X X C 

Harvest Actions 

1. Continue mark-selective steelhead fishery to assist in controlling 
hatchery fish on spawning grounds 

X X  X C 

2. Implement mark-selective steelhead fishery in upper Cowlitz 
basin to assist in reestablishing populations that is adapted to 
the upper Cowlitz basin 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR UPPER COWLITZ AND CISPUS WINTER STEELHEAD 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Currently, about 118,000 hatchery smolts are released into the lower Cowlitz River.  Upon 
return, the adults will be released above Cowlitz Falls Dam (Hatchery Action 1). 

 On-station acclimation of winter steelhead hatchery releases is occurring to reduce straying to 
surrounding basins and natural spawning areas. 

 Integrated winter steelhead broodstock developed using natural origin adults returning to the 
upper Cowlitz basin (Hatchery Action 1). 
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 Reintroduction efforts for winter steelhead will begin in 2015 using adult supplementation 
(Hatchery Action 1,2,4). 

 Design has been completed for a new collector at Cowlitz Falls Dam.  Construction of a new 
collector is expected to be completed in 2017.  Testing for an additional collector just 
downstream of Cowlitz Falls Dam is underway (Hatchery Action 3). 

 Success is determined by juvenile fish collection efficiency at Cowlitz Falls Dam (Hatchery Action 
3). 

 On-station acclimation of winter steelhead hatchery releases is occurring to reduce straying to 
surrounding basins and natural spawning areas. 

 Winter steelhead hatchery adults transported and released upstream of Cowlitz Falls Dam since 
1997 through about 2007 and in 2014 to support harvest and assist in reintroduction efforts 
(Hatchery Action 1,4 and Harvest Action 2). 

 Only returns from integrated winter steelhead hatchery program and natural origin returns will 
be transported and reeleased upsteam of Cowlitz Falls Dam beginning in 2015 (Hatchery Action 
1,2). 

 Mark-selective sport fisheries have been in place in lower Columbia River tributaries and upper 
Cowlitz basin since the late 1980s (Harvest Action 1). 

 All programs in the Cowlitz basin are reviewed annually as part of the Annual Project Review 
(APR) process and are subject to annual modifications. 
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North Fork Toutle Winter Steelhead 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary    None 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of summer steelhead smolts released in North Fork Toutle basin 
(released from North Fork Toutle Hatchery in Green River) since 1995 

 Only natural origin winter steelhead are transported and released upstream of the Sediment 
Retention Structure on the North Fork Toutle River 
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 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High 

Escapement Natural Origin Fish 3,600 for SF and NF 120 600 

Gene Flow (pHOS or PNI)  pHOS >5% pHOS  < 5% 

Fitness  0.67 0.74 

Harvest Rate 
Hatchery Origin Fish  70% NA 

Natural Origin Fish  10% 8% 
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Natural Escapement Data: 

 Escapement data for winter steelhead presented in Table 7-2 at the start of this section titled 
“Winter and Summer Steelhead Populations”  

 
Integrated Hatchery Program: 

 Data not available because steelhead hatchery program was discontinued in 2014 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within basin (recently discontinued program) – hatchery summer 
steelhead with non-native skamania genetics 

 Fitness of fish impacted by historic straying 

 Harvest impacts were not identified as a limiting factor  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
North Fork Toutle Winter Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Establish North Fork Toutle Basin as a wild fish wild 
steelhead gene bank for winter steelhead 

X X X X C 

2. Eliminate hatchery releases in North Fork Toutle basin x X X X C 

3. Transport natural origin adults collected at the Fish 
Collection Facility (just downstream of the Sediment 
Retention Structure) to assist in reestablishing population 
that is adapted to the North Fork Toutle basin 

X X X X C 

Harvest Actions 

1. Continue mark-selective steelhead fishery to assist in 
controlling hatchery fish on spawning grounds 

X X  X C 

2. Increase bag limit on hatchery origin fish to assist in reducing 
hatchery fish on natural spawning areas 

x X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR NORTH FORK TOUTLE WINTER STEELHEAD 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 The NF Toutle/Green was designated as a wild steelhead gene bank (Hatchery Action 1). 

 Hatchery program eliminated in 2014 for the Green/NF Toutle – last release was in 2013 
(Hatchery Action 1,2). 



Chapter 7 Detailed Summary of Hatchery & Harvest Actions 183 | P a g e  

 Operational changes were made at the NF Toutle Fish Collection Facility to improve fish 
collection and passage into the upper NF Toutle. 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
the late 1980s (Harvest Action 1). 
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South Fork Toutle Winter Steelhead 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary    Summer-Segregated 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of summer steelhead smolts released in South Fork Toutle basin since 
1995 

 

 
 
 
Natural Escapement Data: 

 Escapement data for winter steelhead presented in Table 7-2 at the start of this section titled 
“Winter and Summer Steelhead Populations”  
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 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Medium High+ 

Escapement Natural Origin Fish 3,600 for SF and NF 350 600 

Gene Flow (pHOS or PNI)  pHOS >10% pHOS < 5% 

Fitness  0.50 0.54 

Harvest Rate 
Hatchery Origin Fish  70% NA 

Natural Origin Fish  10% 9% 
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Integrated Hatchery Program: 

 Data not available because summer steelhead program in South Fork Toutle basin is being operated 
as a segregated program 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within South Fork Toutle basin – hatchery summer steelhead with non-
native skamania summer genetics 

 Fitness of fish impacted by historic straying.   

 Harvest impacts were not identified as a limiting factor  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
South Fork Toutle Winter Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Reduce hatchery program from 25,000 to 20,000 smolts (20%), 
consistent with HSRG standards 

X X  X C 

2. Investigate potential to collect un-harvested hatchery adults at 
Cowlitz Game and Anglers rearing pond 

X X  X P 

Harvest Actions 

1. Continue mark-selective steelhead fishery to assist in controlling 
hatchery fish on spawning grounds 

x X  X C 

2. Implement multi-year study to determine in-river harvest rate and 
escapement of hatchery fish to natural spawning locations 

x X X X C 

* * VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR SOUTH FORK TOUTLE WINTER STEELHEAD 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Acclimation of winter steelhead hatchery releases is occurring to reduce straying to surrounding 
basins and natural spawning areas (Hatchery Action 1).  An acclimation pond (South Fork Toutle 
Pond) is located at river kilometer 16.1 on the South Fork Toutle River. 

 Hatchery releases are 20,000 smolts (Hatchery Action 1). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
the late 1980s (Harvest Action 1). 

 Creel study to estimate total harvest and impact rates to natural origin steelhead was conducted 
for several years.  Results are pending (Harvest Action 2).  
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Coweeman Winter Steelhead 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary    Winter-Segregated 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of early winter steelhead smolts released in Coweeman basin since 
1995 

 

 
 
Natural Escapement Data: 

 Escapement data for winter steelhead presented in Table 7-2 at the start of this section titled 
“Winter and Summer Steelhead Populations”  

 
Integrated Hatchery Program: 

 Data not available because early winter steelhead program in Coweeman basin is being operated as 
a segregated program 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within Coweeman basin – hatchery winter steelhead with non-native early 
winter genetics 
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Minimum Viability  Low High 

Escapement Natural Origin Fish 900 350 500 

Gene Flow (pHOS or PNI)  pHOS <10% pHOS <5% 

Fitness  0.84 0.86 

Harvest Rate 
Hatchery Origin Fish  60% NA 

Natural Origin Fish  10% 9% 
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 Fitness of fish impacted by historic straying.   

 Harvest impacts were not identified as a limiting factor  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Coweeman Winter Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Reduce steelhead releases in the Coweeman River from 
20,000 to 12,000 (40%), consistent with HSRG standards 

X X  X C 

Harvest Actions 

1. Continue mark-selective steelhead fishery to assist in 
controlling hatchery fish on spawning grounds 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR COWEEMAN WINTER STEELHEAD 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Acclimation of winter steelhead hatchery releases is occurring to reduce straying to surrounding 
basins and natural spawning areas (Hatchery Action 1).  Acclimation occurs in an acclimation 
pond at river kilometer 16.1 on the Coweeman River. 

 Hatchery winter steelhead released reduced in 2009 to meet HSRG standards (Hatchery Action 
1). 

 Hatchery releases are 12,000 (Hatchery Action 1). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
the late 1980s (Harvest Action 1). 

 Additional area was opened to sport fishing in the upper Coweeman to provide additional access 
and promote increased harvest rates of hatchery steelhead. 
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Kalama Winter and Summer Steelhead 

ESA Listing Status:  Population Designation: In-Basin Hatchery Program(s): 
Winter: Threatened  Winter: Primary   Winter-Integrated and Segregated 
Summer: Threatened  Summer: Primary  Summer-Integrated and Segregated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of winter steelhead smolts released in Elochoman basin since 1995 

 Graph below displays number of summer steelhead smolts released in Elochoman basin since 1995 

 Both winter and summer programs include both and integrated hatchery program using natural 
origin broodstock and a segregated hatchery program using only hatchery origin broodstock 

 Early winter steelhead is a segregated program and late winter steelhead is an integrated program 

 Summer steelhead integrated and segregated programs have similar return timing 

  During 2008-2014 percent natural origin fish in broodstock has averaged 100% for the late winter 
steelhead integrated program and 87% for the summer steelhead integrated program 

 

Winter Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Low High+ 

Escapement Natural Origin Fish 800 300 600 

Gene Flow (pHOS or PNI) * 
Integrated 

PNI >0.67 
PNI >0.50 

PNI >0.67 & pHOS <30% 
PNI >0.67 & pHOS <30% 

Segregated 
pHOS <5% 
pHOS <5% 

pHOS <5% 
pHOS  < 5% 

Fitness  0.97 0.98 

Harvest Rate 
Hatchery Origin Fish  60% NA 

Natural Origin Fish  10% 7% 

Summer Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Med High 

Escapement Natural Origin Fish 1,000 500 500 

Gene Flow (pHOS or PNI)  pHOS <5% pHOS < 5% 

Fitness  0.98 0.99 

Harvest Rate 
Hatchery Origin Fish  70% NA 

Natural Origin Fish  10% 10% 
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Natural Escapement Data: 

 Escapement data for winter steelhead presented in Table 7-2 at the start of this section titled 
“Winter and Summer Steelhead Populations”  

 Escapement data for summer steelhead presented in Table 7-3 at the start of this section titled 
“Winter and Summer Steelhead Populations”  

 
Integrated Hatchery Program: 

 Data not available because steelhead program in Kalama basin two the four programs are being 
operated as a segregated program 

 Table below provides metrics for integrated late winter steelhead hatchery program in Kalama basin 
 
* Integrated program implemented since 2008 using natrual 
origin fishery returning to Kalama Falls Hatchery 
**  Annual pHOS estimated based on actual observations 
from spawning ground surveys (see escapement estimates 
above) 
**Average (2008-2013) reduced by 20% to account for 
reduced productivity resulting from hatchery fish spawning 
in natural spawning locations 
*** PNI calcuated using annual estimates for individual year 
and average estimates for muli-year average 
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Integrated Hatchery Program Metrics for 
Kalama Late Winter Steelhead 

Year pNOB* pHOS** PNI*** 

2008 1.00 0.08 0.93 

2009 1.00 0.08 0.93 
2010 1.00 0.08 0.93 
2011 1.00 0.08 0.93 

2012 1.00 0.08 0.93 

2013 1.00 0.07 .093 
2013 1.00 0.07 0.93 

Average  1.00 0.07 0.93 

Early and Late Winter Steelhead 

Summer Steelhead 
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* Integrated program implemented since 2008 using natrual 
origin fishery returning to Kalama Falls Hatchery 
**  Annual pHOS estimated based on actual observations 
from spawning ground surveys (see escapement estimates 
above) 
**Average (2008-2013) reduced by 20% to account for 
reduced productivity resulting from hatchery fish spawning 
in natural spawning locations 
*** PNI calcuated using annual estimates for individual year 
and average estimates for muli-year average 
 
 
 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within Kalama basin – hatchery winter and summer steelhead with non-
native early winter, non-native skamania summer, native late winter and native kalama summer 
genetics 

 Harvest impacts were not identified as a limiting factor  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Kalama Winter and Summer Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions+ A P S D C,O,P 

1. Utilize trap at Kalama Falls Hatchery to limit number of hatchery 
steelhead passed upstream to the upper Kalama River (above Kalama 
Falls) 

X X X X C 

2. Maintain current hatchery releases of winter and summer steelhead, 
consistent with HSRG standards, to support sport fishing 
opportunities in Kalama basin 

X X  X C 

3. Continue current integrated and segregated production programs in 
lower Kalama River 

X X  X C 

Harvest Actions 

1. Increase the harvest of hatchery origin fish to assist in reducing 
hatchery fish on natural spawning areas 

X X  X C 

2. Continue mark-selective steelhead fishery to assist in controlling 
hatchery fish on spawning grounds 

X X  X C 

3. Implement mark-selective fisheries upstream of Kalama Falls to 
reduce hatchery fish on spawning grounds 

X X  X C 

4. Evaluate current 1-time recycling program and use results for study 
using Cowlitz summer steelhead to inform decision 

X X  X O 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

Integrated Hatchery Program Metrics for 
Kalama Summer Steelhead 

Year pNOB* pHOS** PNI*** 

2008 0.74 0.04 0.95 
2009 0.70 0.04 0.95 
2010 0.67 0.04 0.94 

2011 1.00 0.04 0.96 
2012 1.00 0.04 0.96 
2013 1.00 0.07 0.93 
2014 1.00 0.07 0.93 

Average  0.87 0.07 0.93 
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CSF PLAN ACTIONS FOR KALAMA WINTER AND SUMMER STEELHEAD 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Integrated winter steelhead broodstock developed using natural origin adults returning to 
Kalama Falls Hatchery (Hatchery Action 2, 3). 

 Integrated summer steelhead broodstock developed using natural origin adults returning to 
Kalama Falls Hatchery (Hatchery Action 2, 3). 

 Only natural origin winter and summer steelhead and a portion of the returns from the 
summer integrated program are transported and released upstream of Kalama Falls Hatchery 
(Hatchery Action 1).  Transporting hatchery fish above the falls is continually evaluated and 
may not always occur. 

 WDFW has requested funding to improve the barrier at Kalama Falls Hatchery.  The barrier is 
intended to prevent summer steelhead from going above the hatchery.   

 On-station acclimation of winter steelhead hatchery releases is occurring to reduce straying to 
surrounding basins and natural spawning areas (Hatchery Action 1). 

 Broodstock source for the early winter and summer segregated programs have been converted 
to a locally adapted hatchery stock (Hatchery Action 2). 

 Hatchery releases for summer steelhead are 60,000 wild and 30,000 early hatchery origin 
(Hatchery Action 2,3). 

 Hatchery releases for winter steelhead are 45,000 late winter and 45,000 early winter 
(Hatchery Action 2,3). 

 Mark-selective sport fisheries have been in place most in lower Columbia River tributaries since 
the late 1980s (Harvest Action 1,2). 

 Implement mark-selective fisheries upstream of Kalama Falls to reduce hatchery fish on 
spawning grounds (Harvest Action 3). 
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North Fork Lewis Winter and Summer Steelhead 

ESA Listing Status:  Population Designation: In-Basin Hatchery Program(s): 
Winter: Threatened  Winter: Contributing  Winter-Integrated and Segregated 
Summer: Threatened  Summer: Stabilizing  Summer-Segregated 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** NA – PNI did not apply during baseline period because integrated program not initiated until 2013. 
***Abudance target not identified in Washington Recovery Plan. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graphs below display number of early winter, late winter and summer steelhead smolts released in 
North Fork Lewis basin since 1995 

 Late winter steelhead program is an integrated program and was initiated in 2009. 
 

Winter Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Medium 

Escapement Natural Origin Fish 8,300 150 400 

Gene Flow (pHOS or PNI) * 
Integrated NA **  PNI >0.50 & pHOS <30% 

Segregated pHOS >50% pHOS <10% 

Fitness  0.50 0.75 

Harvest Rate 
Hatchery Origin Fish  60% NA 

Natural Origin Fish  10% 5% 

Summer Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Very Low 

Escapement Natural Origin Fish Na 150 -- *** 

Gene Flow (pHOS or PNI)  pHOS >50% pHOS current 

Fitness  0.52 0.52- 

Harvest Rate 
Hatchery Origin Fish  70% NA 

Natural Origin Fish  10% 10% 
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Natural Escapement Data: 

 Escapement estimates for winter and summer steelhead are unavailable 
 
Integrated Hatchery Program: 

 Data not available because early winter steelhead program in North Fork Lewis basin is being 
operated as a segregated program 

 Data not available because summer steelhead program in North Fork Lewis basin is being operated 
as a segregated program  

 Table below provides metrics for integrated late winter steelhead hatchery program in North Fork 
Lewis basin  

 
 * Integrated program initiated in 2009 natural origin 
collected from lower North Fork Lewis River   
 **  Annual pHOS estimated based on actual observations 
from spawning ground surveys (see escapement 
estimates above)   
**  Average (2009-2013) reduced by 20% to account for 
reduced productivity resulting from hatchery fish 
spawning in natural spawning locations 
*** PNI calcuated using annual estimates for individual 
year and average estimates for muli-year average 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within wateshed – hatchery summer and winter steelhead with non-native 
early winter, non-native skamania summer and native late winter genetics 

 Fitness of fish impacted by historic straying   

 Harvest impacts were not identified as a limiting factor 

 Historic habitat for winter steelhead blocked by 3 dams on the mainstem North Fork Lewis River  

 Reintroduction efforts initiated when adult and juvenile fish passage became available 
December 2012 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
North Fork Lewis Winter and Summer Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Reduce summer steelhead hatchery releases in the North Fork 
Lewis River by 18%  

X X  X C 

2. Implement an integrated reintroduction program (above Swift 
Dam) for wild winter steelhead 

X X X X C 

3. Implement study to determine final destination (e.g. Merwin 
trap, natural spawning grounds) of adult offspring from 
integrated reintroduction program 

X X X X O 

4. Reintroduction efforts dependent on fish collection facilities 
that began operation in December 2012 

X X X X O 

Integrated Hatchery Program Metrics for 
 North Fork Lewis Late Winter Steelhead 

Year pNOB* pHOS** PNI*** 

2009 1.00 0.20 0.83 

2010 1.00 0.20 0.83 
2011 1.00 0.20 0.83 
2012 1.00 0.20 0.83 

2013 1.00 0.20 0.83 

Average  1.00 0.20 0.83 
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Potential Hatchery and Harvest Reform Actions: 
North Fork Lewis Winter and Summer Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

5. Maintain current winter steelhead hatchery releases, 
consistent with HSRG standards, to support fishing 
opportunities in the lower North Fork Lewis River 

X X  X C 

6. Review hatchery program production level through Aquatic 
Coordinating Committee as natural populations are 
reestablished in the upper North Fork Lewis basin 

X X X X C 

7. Evaluate current 1-time recycling program for summer 
steelhead and use Cowlitz study to inform decision 

X X  X P 

Harvest Actions 

1. Continue mark-selective steelhead fishery to assist in 
controlling hatchery fish on spawning grounds 

X X  X C 

2. Close sport fishery in upper North Fork Lewis basin to assist 
in reestablishing population that is adapted to the North 
Fork Lewis basin 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR NORTH FORK LEWIS WINTER AND SUMMER STEELHEAD 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Integrated winter steelhead broodstock developed using natural origin adults returning the the 
lower North Fork Lewis River (Hatchery Action 2). 

 Reintroduction efforts for winter steelhead are underway using adult supplementation 
(Hatchery Action 2). 

 Only returns from integrated winter steelhed hatchery program transported and released 
upstream of Swift Reservior since 2011 (Hatchery Action 2). 

 Success is to be determined by juvenile fish collection efficiency at Swift Dam (Hatchery Action 
4). 

 Out-migrating steelhead collected at the Swift Floating Surface Collector located just upstream 
of Swift Dam are transported and released in the lower Lewis River (Hatchery Action 4) 

 Hatchery releases for winter steelhead are 100,000 early winter and 50,000 late winter 
(Hatchery Action 5). 

 The program size for hatchery summer steelhead was reduced from 285,000 to 235,000 in 2010 
(Hatchery Action 1,5). 

 WDFW and LCFRB staff will remain active participants in the ACC (Hatchery Action 6). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
the late 1980s (Harvest Action 1). 
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East Fork Lewis Winter and Summer Steelhead 

ESA Listing Status:  Population Designation: In-Basin Hatchery Program(s): 
Winter: Threatened  Summer: Contributing None 
Summer: Threatened  Summer: Primary  None 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of early winter steelhead smolts released in East Fork Lewis basin since 
1995 

 Graph below displays number of summer steelhead smolts released in East Fork Lewis basin since 1995 

 Hatchery releases (both early winter and summer) in East Fork Lewis basin were discontinued in 2014 
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Winter Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Medium High 

Escapement Natural Origin Fish 900 350 500 

Gene Flow (pHOS or PNI)  pHOS >10% pHOS <5% 

Fitness  0.50 0.55 

Harvest Rate 
Hatchery Origin Fish  60% NA 

Natural Origin Fish  10% 9% 

Summer Population Goals Historical 
Washington Recovery Plan 

Baseline Baseline 

Minimum Viability  Very Low High 

Escapement Natural Origin Fish 600 <50 500 

Gene Flow (pHOS or PNI)  pHOS >10% pHOS <5% 

Fitness  0.50 0.75 

Harvest Rate 
Hatchery Origin Fish  70% NA 

Natural Origin Fish  10% 5% 

Summer Steelhead 
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Natural Escapement Data: 

 Escapement data for winter steelhead presented in Table 7-2 at the start of this section titled 
“Winter and Summer Steelhead Populations”  

 Escapement data for summer steelhead presented in Table 7-2 at the start of this section titled 
“Winter and Summer Steelhead Populations”  

 
Integrated Hatchery Program: 

 Data not available because early winter and summer steelhead programs in East Fork Lewis basin 
are being operated as a segregated program 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within East Fork Lewis basin – hatchery winter and summer steelhead with 
non-native early winter and non-native skamania genetics 

 Fitness of fish impacted by historic straying.   

 Harvest impacts were not identified as a limiting factor  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
East Fork Lewis Winter and Summer Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Eliminate hatchery winter steelhead releases in the East 
Fork Lewis River 

X X X X C 

2. Eliminate hatchery summer steelhead releases in the East 
Fork Lewis River 

X X X X C 

3. Establish wild steelhead gene banks for summer and winter 
steelhead  

X X X X C 

4. Establish East Fork Lewis Basin as a wild fish gene bank for 
winter steelhead and summer steelhead 

X X X X C 
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Potential Hatchery and Harvest Reform Actions: 
East Fork Lewis Winter and Summer Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Harvest Actions 

1. Continue mark-selective steelhead fishery to assist in 
controlling hatchery fish on spawning grounds 

X X  X C 

2. Increase bag limit on hatchery origin fish  X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR EAST FORK LEWIS WINTER AND SUMMER STEELHEAD 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Hatchery winter and summer steelhead releases reduced in about 2009 to meet HSRG 
standards.  Winter steelhead were reduced from 90,000 to 60,000 and summer steelhead were 
reduced from 30,000 to 15,000 Subsequently, in 2014 all releases of hatchery summer and 
winter steelhead in the East Fork Lewis River were discontinued (last release in 2013)..  
(Hatchery Action 1,2 and 3). 

 The EF Lewis was designated as a wild steelhead gene bank (Hatchery Action 3). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
the late 1980s (Harvest Action 1). 
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Salmon Creek Winter Steelhead 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Stabilizing   Winter-Segregated 

POPULATION METRICS 

*Unknown - Data not available because monitoring efforts prioritize on primary and contributing populations.  
Funding not available to collect pHOS and PNI data on stabilizing populations. 
**Abudance target not identified in Washington Recovery Plan. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of early winter steelhead smolts released in Salmon Creek basin 
 since 1995 

 

 
 
Natural Escapement Data: 

 Escapement estimates for winter steelhead are unavailable 
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Integrated Hatchery Program: 

 Data not available because early winter steelhead program in Salmon Creek basin is being operated 
as a segregated program 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within Salmon Creek basin – hatchery winter steelhead with non-native 
early winter genetics 

 Fitness of fish impacted by historic straying   

 Harvest impacts were not identified as a limiting factor  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Salmon Creek Winter Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Increase hatchery releases of winter steelhead, consistent with 
HSRG standards, to compensate for reductions in East Fork 
Lewis  

    C 

Harvest Actions 

1. Continue mark-selective steelhead fishery to assist in 
controlling hatchery fish on spawning grounds 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR SALMON CREEK WINTER STEELHEAD 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Acclimation of winter steelhead hatchery releases is occurring to reduce straying to surrounding 
basins and natural spawning areas (Hatchery Action 1). 

 Releases were increased in 2014 to compensate for reductions in East Fork Lewis production.  
Releases are currently 40,000 (Hatchery Action 1). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
the late 1980s (Harvest Action 1). 
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Washougal Winter and Summer Steelhead 

ESA Listing Status:  Population Designation: In-Basin Hatchery Program(s): 
Winter: Threatened  Winter: Contributing  Winter-Segregated  
Summer: Threatened  Winter: Primary  Summer-Segregated 

POPULATION METRICS 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of early winter steelhead smolts released in Washougal basin since 
1995 

 Graph below displays number of summer steelhead smolts released in Washougal basin since 1995 
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Winter Popualtion Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Low Medium 

Escapement Natural Origin Fish 800 300 350 

Gene Flow (pHOS or PNI) 
 pHOS <10% pHOS  <10% 

 pHOS <5% pHOS <5% 

Fitness  0.89 0.90 

Harvest Rate 
Hatchery Origin Fish  60% NA 

Natural Origin Fish  10% 9% 

Summer Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Medium High 

Escapement Natural Origin Fish 2,200 400 500 

Gene Flow (pHOS or PNI)  pHOS <5% pHOS <5% 

Fitness  0.59 0.67 

Harvest Rate 
Hatchery Origin Fish  70% NA 

Natural Origin Fish  10% 8% 

Early Winter Steelhead 
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Natural Escapement Data: 

 Escapement data for winter steelhead presented in Table 7-2 at the start of this section titled 
“Winter and Summer Steelhead Populations”  

 Escapement data for summer steelhead presented in Table 7-3 at the start of this section titled 
“Winter and Summer Steelhead Populations”  

 
Integrated Hatchery Program: 

 Data not available because early winter and summer steelhead programs in Washougal basin are 
being operated as a segregated program 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery strays from within basin – hatchery winter and summer steelhead with non-native 
early winter and native skamania summer steehead 

 Harvest impacts were not identified as a limiting factor 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Washougal Winter and Summer Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Increase hatchery releases of winter steelhead, consistent with HSRG 
standards, to compensate for reductions in East Fork Lewis  

    C 

2. Increase hatchery releases of summer steelhead, consistent with HSRG 
standards, to compensate for reductions in East Fork Lewis and North 
Toutle 

X X  X C 

3. Upgrade fish ladder at Washougal Hatchery intake to meet NMFS 
standards, control hatchery fish on spawning grounds and mark wild 
summer steelhead to assist in annual abundance estimation 

X X X X C 

4. Modify entrance at fish ladder to trap all upstream migrating 
steelhead to control number of hatchery fish on spawning grounds 

X X X X  
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Potential Hatchery and Harvest Reform Actions: 
Washougal Winter and Summer Steelhead 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Harvest Actions A P S D C,O,P 

1. Continue mark-selective steelhead fishery to assist in controlling 
hatchery fish on spawning grounds 

X X  X C 

2. Implement multi-year creel study to determine annual harvest rates of 
hatchery fish and handle rates of wild fish 

X X X X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR WASHOUGAL WINTER AND SUMMER STEELHEAD 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Increase hatchery releases of winter steelhead to compensate for reductions in East Fork Lewis 
(Hatchery Action 1). 

 The current program sizes were increased;  winter steelhead releases went from 60,000 to 
85,000 smolts; summer steelhead releases went from 60,000 to 70,000 smolts (Hatchery Action 
1,3). 

o Increase hatchery releases of summer steelhead, consistent with HSRG standards, to 
compensate for reductions in East Fork Lewis and North Toutle (Hatchery Action 1). 

 Creel surveys have been conducted in the Washougal River for several years to estimate total 
harvest and impacts to NOR steelhead during fisheries.  Results are pending. (Hatchery Action 
2). 

 A velocity barrier weir is scheduled to be installed in 2015-2016 at Skamania Hatchery to 
prevent hatchery fish from passing upstream of the hatchery (Hatchery Action 1, 2). 

 A fish ladder was installed at the Washougal Hatchery intake in 2011 to improve fish passage 
over the barrier (Hatchery Action 3). 

 Mark-selective sport fisheries have been in place in most lower Columbia River tributaries since 
the late 1980s (Harvest Action 1).
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Chum Populations 

 

Figure 7-7. Current status of historical demographically-independent lower Columbia chum populations. 

 

Fall Chum Populations and Recovery Plan Designations29 

Coast Stratum Population 
Designation 

Cascade Strata Population 
Designation 

Youngs Bay Stabilizing Cowlitz (summer) Contributing 

Big Creek Stabilizing Cowlitz (fall)* Contributing 

Grays/Chinook Primary Kalama Contributing 

Elochoman/ Skamokawa Primary Lewis Primary 

Mill/Abernathy/Germany Primary Salmon Stabilizing 

Clatskanie Primary Washougal Primary 

  Lower Gorge Primary 

Scappoose Primary Clackamas Contributing 

  Sandy Primary 

*Cowlitz (fall) includes Toutle and Coweeman 

 

 

                                                           
29 Populations that are shaded are Washington populations that are addressed in this document 
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Table 7-4. Population Estimates for select subpopulations of Chum Salmon in the Columbia River. 

Location 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Crazy Johnson Creek --- --- 1,051 1,418 3,819 870 1,093 996 865 2,304 3,475 

WF Grays River --- --- 6,970 1,407 1,377 1,902 793 1,130 1,814 5,996 2,817 

Mainstem Grays River --- --- 5,696 1,379 1,510 1,227 721 750 3,701 2,509 1,717 

I-205 area 3,160 2,932 2,324 923 869 576 644 1,154 2,148 4,912 2,586 

Multnomah area 1,627 1,174 733 214 321 148 31 106 458 647 120 

St Cloud area --- 220 126 97 180 3 1 29 126 343 1 

Horsetail area --- --- 115 13 65 25 36 6 54 119 92 

Ives areaa 4,344 808 357 288 466 132 295 171 214 162 230 

Duncan Creekb 13 16 2 7 42 9 2 26 48 85 4 

Hardy Creek 343 413 52 74 109 12 3 46 175 157 75 

Hamilton Creek 1,000 435 497 178 251 133 118 142 404 542 352 

Hamilton Spring Channel 794 386 220 88 227 47 114 94 190 325 137 

Grays returnc 12,041 16,974 14,020 4,336 6,824 4,133 2,695 2,984 6,667 11,104 8,229 

I-205 to Bonneville return 11,280 6,384 4,427 1,882 2,531 1,086 1,244 1,773 3,818 7,291 3,597 

Sum 23,321 23,358 18,447 6,218 9,355 5,219 3,939 4,757 10,485 18,395 11,826 
Source: Todd Hillson - WDFW Chum Program 2012 
a Ives area counts are the carcass tagging estimate plus fish removed for broodstock, except for 2010 through 

2012, which were done by a subtraction method. 
b Totals for Duncan Creek do not include broodstock brought in from mainstem spawning areas, adult trap catch or 

surveys below monitoring weirs only. 
c Grays return totals include natural spawners and removed for broodstock. 
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Grays/Chinook Fall Chum 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary    Juvenile Supplementation using fry 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** Unknown - Not modeled separately, included in calculation of PNI for integrated program. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Graph below displays number of chum fry released in Grays basin since 1995 

 Historically no releases occurred in Chinook basin 

 

 
 
Natural Escapement Data: 

 Chum escapement data presented in Table 7-4 at the start of this section titled “Chum Populations”  
 
Integrated Hatchery Program: 

 Table below provides metrics for integrated chum hatchery program in Washougal basin 
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* Integrated program initiated in 1998 by using natural 
origin fish from Grays River 
**  Annual pHOS estimated based on actual observations 
from spawning ground surveys (see pHOS column in this 
table)   
**  Average (2008-2013)  not adjusted because 
supplementation program using natural origin adults and fry 
releases does not have a significant impact on productivity 
of natural origin spawning adults 
*** PNI calcuated using annual estimates for individual year 
and average estimates for muli-year average 

 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Current hatchery program has been used to successfully increase natural spawning abundance  

 Harvest not identified as a limiting factor 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Grays/Chinook Fall Chum 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Evaluate need for continuing current program (ongoing) X X X X O 

Harvest Actions 

1. Continue recreational fishing closures X X  X C 

2. Continue to manage Columbia River commercial fisheries 
to minimize handle of chum 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR  GRAYS/CHINOOK FALL CHUM 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Hatchery fry released into Grays River during March to reduce demographic risk and support 
chum reintroduction program for the lower Columbia River. 

 Recreational fisheries are closed to chum retention in the Columbia River basin (Harvest Action 
1). 

 Commercial fisheries are managed to reduce handling chum by time and area closures (Harvest 
Action 2). 

 

Integrated Hatchery Program Metrics for 
Grays Chum  

Year pNOB* pHOS** PNI*** 

2008 0.90 0.08 0.92 

2009 0.92 0.04 0.96 

2010 0.93 0.05 0.95 

2011 1.00 0.07 0.93 

2012 1.00 0.03 0.97 

2013 1.00 0.03 0.97 

Average  0.96 0.05 0.95 



Chapter 7 Detailed Summary of Hatchery & Harvest Actions 208 | P a g e  

Elochoman/Skamakowa Fall Chum 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary    None 

POPULATION METRICS 

*Unknown - Due to low abundance monitoring efforts have focused on presence/absence surveys rather than 
estimation of pHOS and PNI.  Viability goals will be established in conjunction with the recently initiated lower 
Columbia Chum Enhancement Project (see Chapter 9, Near-Term Actions section). 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Historically no releases occurred in Elochoman and Skamokawa basins 
  
Natural Escapement Data: 

 Chum escapement data is unavailable 
 
Integrated Hatchery Program: 

 No chum hatchery program is currently being operated in Elochoman/Skamokawa basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No hatchery program in basin 

 Population has substaintial demographic risk  

 Harvest not identified as a limiting factor  

 Access to available habitat limited by Beaver Creek Hatchery intakes (both on Beaver Creek and 
Elochoman River) 

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Elochoman/Skamokawa Fall Chum 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Develop and implement a conservation program to reduce 
demographic risk to population 

X X X X O 

2. Update Beaver Creek Hatchery intakes to allow for passage at all 
stream flows – completed in 2012 

X X X X C 

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High 

Escapement Natural Origin Fish 16,000 <200 1,300 

Gene Flow (pHOS or PNI) *  Unknown * TBD * 

Fitness  0.97 0.99 

Harvest Rate 
Hatchery Origin Fish  NA NA 

Natural Origin Fish  NA NA 
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Potential Hatchery and Harvest Reform Actions: 
Elochoman/Skamokawa Fall Chum 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Harvest Actions A P S D C,O,P 

1. Continue recreational fishing closures X X  X C 

2. Continue to manage Columbia River commercial fisheries to 
minimize handle of chum 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR ELOCHOMAN/SKAMAKOWA FALL CHUM 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 Hatchery fry releases into Elochoman/Skamokawa basin are expected to begin as early as 2017 
as part of the chum reintroduction program in the lower Columbia River (Hatchery Action 1). 

 Recreational fisheries are closed to chum retention in the Columbia River basin (Harvest Action 
1). 

 Commercial fisheries are managed to reduce handling chum by time and area closures (Harvest 
Action 2). 
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Mill/Abernathy/Germany (MAG) Creeks Fall Chum 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary    None 

POPULATION METRICS 

 

 

 

 

 

 

*Unknown - Due to low abundance monitoring efforts have focused on presence/absence surveys rather than 
estimation of pHOS and PNI.  Viability goals will be established in conjunction with the recently initiated lower 
Columbia Chum Enhancement Project (see Chapter 9, Near-Term Actions section) 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Hatchery releases Mill Creek, Abernathy Creek or Germany Creek basins were discontinued by 1992 

 Hatchery fry were released into Germany Creek in 1982 and 1983 and from 1958 to 1991 in 
Abernathy Creek.  Annual releases in Abernathy Creek averaged 450,000 fry 

Natural Escapement Data: 

 Chum escapement data is unavailable 
 
Integrated Hatchery Program: 

 No chum hatchery program is currently operating in Mill/Abernathy/Germany basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No hatchery program in basin 

 Population has substaintial demographic risk  

 Harvest not identified as a limiting factor 

  

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High 

Escapement Natural Origin Fish 7,000 <100 1,300 

Gene Flow (pHOS or PNI) *  Unknown * TBD * 

Fitness  0.97 0.99 

Harvest Rate 
Hatchery Origin Fish  NA NA 

Natural Origin Fish  NA NA 
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POTENTIAL REFORM ACTIONS 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR MILL/ABERNATHY/GERMANY (MAG) CREEKS FALL CHUM 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No releases of hatchery adults have occurred in Mill, Abernathy or Germany creeks. 

 No chum hatchery program currently operates in these creeks; however, chum salmon from 
other programs may stray into this stream.  

 Recreational fisheries are closed to chum retention in the Columbia River basin (Harvest Action 
1). 

 Commercial fisheries are managed to reduce handling chum by time and area closures (Harvest 
Action 2). 

  

Potential Hatchery and Harvest Reform Actions: 
Mill/Abernathy/Germany (MAG) Creeks Fall Chum 

Viable Salmonid  
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Evaluate need for a conservation program to reduce demographic 
risk to population 

X X X X P 

Harvest Actions A P S D C,O,P 

1. Continue recreational fishing closures X X  X C 

2. Continue to manage Columbia River commercial fisheries to 
minimize handle of chum 

X X  X C 
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Cowlitz Fall Chum 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   None 

 The Lower Columbia Recovery Plan combined lower Cowlitz, Toutle and Coweeman into a single 
population 

POPULATION METRICS 

*Due to low abundance monitoring efforts have focused on presence/absence surveys rather than estimation of 
pHOS and PNI.  Viability goals will be established in conjunction with the recently initiated lower Columbia Chum 
Enhancement Project (see Chapter 9, Near-Term Actions section). 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Historically no releases occurred in Cowlitz basin 
 
Natural Escapement Data: 

 Chum escapement data is unavailable 
 
Integrated Hatchery Program: 

 No chum hatchery program is currently operating in the Cowlitz basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No hatchery program in basin 

 Population has substantial demographic risk  

 Harvest not identified as a limiting factor  

  

Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Medium 

Escapement Natural Origin Fish 195,000 <300 900 

Gene Flow (pHOS or PNI) *  Unknown * TBD * 

Fitness  0.97 0.99 

Harvest Rate 
Hatchery Origin Fish  NA NA 

Natural Origin Fish  NA NA 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Cowlitz Fall Chum 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 
Hatchery Actions A P S D C,O,P 
1. Evaluate need for a conservation program to reduce 

demographic risk to population 
X X X X P 

Harvest Actions 
1. Continue recreational fishing closures X X  X C 

2. Continue to manage Columbia River commercial fisheries to 
minimize handle of chum 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR COWLITZ FALL CHUM 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery 
and harvest impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for 
hatchery and harvest, in combination with reduced impacts from other threats, are predicted 
to achieve recovery goal for minimum population viability.  Additional improvements will be 
required for populations to reach healthy and harvestable status.  

 No releases of hatchery juveniles or adults have occurred in the Cowlitz basin. 

 Recreational fisheries are closed to chum retention in the Columbia River basin (Harvest 
Action 1). 

 Commercial fisheries are managed to reduce handling chum by time and area closures 
(Harvest Action 2). 
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Cowlitz Summer Chum30 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   None 

 The Lower Columbia Recovery Plan combined lower Cowlitz, Toutle and Coweeman into a single 
population 

POPULATION METRICS 

*Unknown - Due to low abundance monitoring efforts have focused on presence/absence surveys rather than 
estimation of pHOS and PNI.  Viability goals will be established in conjunction with the recently initiated lower 
Columbia Chum Enhancement Project (see Chapter 9, Near-Term Actions section). 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Historically no releases occurred in Cowlitz basin 
 
Natural Escapement Data: 

 Chum escapement data is unavailable 
 
Integrated Hatchery Program: 

 No chum hatchery program is currently operating in the Cowlitz basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No hatchery program in basin 

 Population has substantial demographic risk  

 Harvest not identified as a limiting factor  

  

                                                           
30 The Lower Columbia Recovery Plan combined lower Cowlitz, Toutle and Coweeman into a single population 
 

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Medium 

Escapement Natural Origin Fish NA NA 900 

Gene Flow (pHOS or PNI) *  Unknown * TBD * 

Fitness  0.97 0.99 

Harvest Rate 
Hatchery Origin Fish  NA NA 

Natural Origin Fish  NA NA 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Cowlitz Summer Chum 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Evaluate need for a conservation program to reduce 
demographic risk to population 

X X X X P 

Harvest Actions 

1. Continue recreational fishing closures X X  X C 

2. Continue to manage Columbia River commercial fisheries to 
minimize handle of chum 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR COWLITZ SUMMER CHUM 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No releases of hatchery juveniles or adults have occurred in the Cowlitz River basin. 

 Recreational fisheries are closed to chum retention in the Columbia River basin (Harvest Action 
1). 

 Commercial fisheries are managed to reduce handling chum by time and area closures (Harvest 
Action 2). 
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Kalama Fall Chum 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Contributing   None 

POPULATION METRICS 

*Unknown - Due to low abundance monitoring efforts have focused on presence/absence surveys rather than 
estimation of pHOS and PNI.  Viability goals will be established in conjunction with the recently initiated lower 
Columbia Chum Enhancement Project (see Chapter 9, Near-Term Actions section). 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Historically no releases occurred in Kalama basin 
 
Natural Escapement Data: 

 Chum escapement data is unavailable 
 
Integrated Hatchery Program: 

 No chum hatchery program is currently operating in the Kalama basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No hatchery program in basin 

 Population has substantial demographic risk  

 Harvest not identified as a limiting factor  

 
 
 
 
 
 
 
 
 
 

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Medium 

Escapement Natural Origin Fish 20,000 <100 900 

Gene Flow (pHOS or PNI) *  Unknown * TBD * 

Fitness  0.99 0.99 

Harvest Rate 
Hatchery Origin Fish  NA NA 

Natural Origin Fish  NA NA 
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POTENTIAL REFORM ACTION 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR KALAMA FALL CHUM 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, 
in combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach 
healthy and harvestable status.  

 No releases of hatchery juveniles or adults have occurred in the Kalama River basin. 

 Recreational fisheries are closed to chum retention in the Columbia River basin (Harvest Action 
1). 

 Commercial fisheries are managed to reduce handling chum by time and area closures (Harvest 
Action 2). 

Potential Hatchery and Harvest Reform Actions: 
Kalama Fall Chum 

Viable Salmonid Population 
(VSP) Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Evaluate need for a conservation program to reduce 
demographic risk to population 

X X X X P 

Harvest Actions 

1. Continue recreational fishing closures X X  X C 

2. Continue to manage Columbia River commercial fisheries 
to minimize handle of chum 

X X  X C 
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Lewis Fall Chum 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary    None 

 The Lower Columbia Recovery Plan combined North Fork and East Fork Lewis into a single population  

POPULATION METRICS 

*Due to low abundance monitoring efforts have focused on presence/absence surveys rather than estimation of 
pHOS and PNI.  Viability goals will be established in conjunction with the recently initiated lower Columbia Chum 
Enhancement Project (see Chapter 9, Near-Term Actions section). 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 
 

 
 
Natural Escapement Data: 

 Chum escapement data is unavailable 
 
Integrated Hatchery Program: 

 Data not available because no chum have returned from this program to date 
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 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High 

Escapement Natural Origin Fish 125,000 <100 1,300 

Gene Flow (pHOS or PNI) *  Unknown * TBD * 

Fitness  0.99 0.99 

Harvest Rate 
Hatchery Origin Fish  NA NA 

Natural Origin Fish  NA NA 
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HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 Hatchery fry released into the East Fork Lewis River basin began in 2011 as part of chum 
reintroduction program for the lower Columbia River  

 Population has substaintial demographic risk  

 Harvest not identified as a limiting factor  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Lewis Fall Chum 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Develop and implement a conservation program to reduce 
demographic risk to population 

X X X X O 

Harvest Actions 

1. Continue recreational fishing closures X X  X C 

2. Continue to manage Columbia River commercial fisheries to 
minimize handle of chum 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR LEWIS FALL CHUM 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, in 
combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach healthy 
and harvestable status.  

 Hatchery fry released into the East Fork Lewis River basin began with the 2011 brood as part of 
chum reintroduction program for the lower Columbia River.  Broodstock source was I-205 stock 
(Hatchery Action 1). 

 Recreational fisheries are closed to chum retention in the Columbia River basin (Harvest Action 
1). 

 Commercial fisheries are managed to reduce handling chum by time and area closures (Harvest 
Action 2). 
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Salmon Creek Fall Chum 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Stabilizing   None 

POPULATION METRICS 

*Unknown - Due to low abundance monitoring efforts have focused on presence/absence surveys rather than 
estimation of pHOS and PNI.  Viability goals will be established in conjunction with the recently initiated lower 
Columbia Chum Enhancement Project (see Chapter 9, Near-Term Actions section). 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Historically no releases occurred in Salmon Creek basin 
 
Natural Escapement Data: 

 Chum escapement data is unavailable 
 
Integrated Hatchery Program: 

 No chum hatchery program is currently operating in  Salmon Creek basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No improvments described in the Washington Recovery Plan  

  

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Very Low 

Escapement Natural Origin Fish NA <100 -- 

Gene Flow (pHOS or PNI) *  Unknown * TBD * 

Fitness  0.98 0.98 

Harvest Rate 
Hatchery Origin Fish  NA NA 

Natural Origin Fish  NA NA 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Salmon Creek Fall Chum 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Population currently meeting goals     C 

Harvest Actions 

1. Continue recreational fishing closures X X  X C 

2. Continue to manage Columbia River commercial 
fisheries to minimize handle of chum 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR SALMON CREEK FALL CHUM 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, in 
combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach healthy 
and harvestable status.  

 No releases of hatchery juveniles or adults have occurred in the Salmon Creek basin 

 Recreational fisheries are closed to chum retention in the Columbia River basin (Harvest Action 
1). 

 Commercial fisheries are managed to reduce handling chum by time and area closures (Harvest 
Action 2). 
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Washougal Fall Chum 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary    None 

POPULATION METRICS 

 
 
 
 
 
 
 
 
 
 
 
 
 

*Unknown - Due to low abundance monitoring efforts have focused on presence/absence surveys rather than 
estimation of pHOS and PNI.  Viability goals will be established in conjunction with the recently initiated lower 
Columbia Chum Enhancement Project (see Chapter 9, Near-Term Actions section). 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Historically no releases occurred in Washougal basin 

 Washougal and Vancouver hatcheries are used rear chum for other programs  
 
Natural Escapement Data: 

 Chum escapement data is unavailable for Washougal basin 

 Chum escapement data for mainstem Columbia River at the  I-205 Bridge is presented in Table 7-4 at 
the start of this section titled “Chum Populations”  

 The I-205 sub-population is considered part of the Washougal population 
 
Integrated Hatchery Program: 

 Data not available because no chum hatchery program is currently releasing fry into Washougal basin 

HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No hatchery program releases in basin, hatchery program in Duncan Creek 

 Population may have demographic risk, spawning occurs in mainstem Columbi River at the I-205 
bridge 

 Harvest not identified as a limiting factor  

 

 

 Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low High + 

Escapement Natural Origin Fish 18,000 <100 1,300 

Gene Flow (pHOS or PNI) *  Unknown * TBD * 

Fitness  0.98 0.99 

Harvest Rate 
Hatchery Origin Fish  NA NA 

Natural Origin Fish  NA NA 
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POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Washougal Fall Chum 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1. Develop and implement a conservation program to reduce 
demographic risk to population 

X X X X O 

Harvest Actions 

1. Continue recreational fishing closures X X  X C 

2. Continue to manage Columbia River commercial fisheries to 
minimize handle of chum 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR WASHOUGAL FALL CHUM 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, in 
combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach healthy 
and harvestable status.  

 Recreational fisheries are closed to chum retention in the Columbia River basin (Harvest Action 
1). 

 Commercial fisheries are managed to reduce handling chum by time and area closures (Harvest 
Action 2). 

  



Chapter 7 Detailed Summary of Hatchery & Harvest Actions 224 | P a g e  

Lower Gorge (Columbia) Fall Chum 

ESA Listing Status: Population Designation: In-Basin Hatchery Program(s): 
Threatened  Primary    Juvenile Supplementation using fry 

POPULATION METRICS 

*Total pHOS from all programs combined  not to exceed 30%. 
** NA – PNI did not apply during baseline period because integrated program not initiated until 2002. 

HATCHERY RELEASE AND NATURAL ESCAPEMENT DATA 

Hatchery Release Data: 

 Limited number of chum fry released in Duncan Creek basin during 2001-2012, ranging between 
20,000-80,000, except for 2002 when release total 217,000 

 
Natural Escapement Data: 

 Chum escapement data for mainstem Columbia River from are presented in Table 7-4 at the start of 
this section titled “Chum Populations”  

 The following sub-populations are considered part of the Lower Gorge population;  St. Cloud, 
Multnomah, Horsetail, Ives, Duncan, Hardy and Hamilton creek and springs channel 

 
Integrated Hatchery Program: 

 Table below provides metrics for integrated chum hatchery program in Washougal basin 
 
 
 
* Integrated program initiated in 2002 by 
using natural origin fish collected in 
mainstem Columbia River 
** Annual pHOS estimated based on actual 
observations from spawning ground surveys 
(see pHOS column in this table)   
*** PNI calcuated using annual estimates 
for individual year and average estimates 
for muli-year average 
 
 

Population Goals Historical 
Washington Recovery Plan 

Baseline Minimum Viability Goal 

Minimum Viability  Very Low Very High 

Escapement Natural Origin Fish 6,000 2,000 2,000 

Gene Flow (pHOS or PNI) * 
Integrated NA ** PNI >0.67 & pHOS <30% 

Segregated NA ** pHOS >5% 

Fitness  0.98 0.99 

Harvest Rate 
Hatchery Origin Fish  NA NA 

Natural Origin Fish  NA NA 

Integrated Hatchery Program Metrics for Duncan 
Creek Chum using Fed Fry 

 Year pNOB* pHOS** PNI*** 

2002-2003 1.0 0.0 1.00 

2004 NA 0.0 NA 

2005 0.886 0.0 0.98 

2006 0.98 0.0 1.00 

2007 NA 0.0 NA 

2008 NA 0.0 NA 

2009-2012 1.0 0.0 1.00 

2013 0.993 0.0 1.00 
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HATCHERY AND HARVEST FACTORS IMPACTING POPULATION FITNESS 

 No hatchery program releases in basin, hatchery program in Duncan Creek 

 Population may have demographic risk, spawning occurs in mainstem Columbia River 

 Harvest not identified as a limiting factor  

POTENTIAL REFORM ACTIONS 

Potential Hatchery and Harvest Reform Actions: 
Lower Gorge (Columbia) Fall Chum 

Viable Salmonid 
Population (VSP) 

Parameters Addressed * Status ϯ 

Hatchery Actions A P S D C,O,P 

1.    Develop and implement a conservation program to reduce 
demographic risk to population 

X X X X C 

Harvest Actions 

1. Continue recreational fishing closures X X  X C 

2. Continue to manage Columbia River commercial fisheries to 
minimize handle of chum 

X X  X C 

* VSP Parameters are: A=Abundance, P=Productivity, S=Spatial Structure and D=Diversity 
Ϯ  Status defined as: C=actions is completed or fully  implemented, O=progress towards achieving task is ongoing or action 
occurs annually, P=proposed for potential implementation at some future date as part of the Adaptive Management 
process described in Chapter 10. 

CSF PLAN ACTIONS FOR LOWER GORGE FALL CHUM 

Based on AHA modeling results, implementing the CSF Plan is predicted to achieve hatchery and harvest 
impact levels outlined in the Washington Recovery Plan.  Predicted outcomes for hatchery and harvest, in 
combination with reduced impacts from other threats, are predicted to achieve recovery goal for 
minimum population viability.  Additional improvements will be required for populations to reach healthy 
and harvestable status.  

 Hatchery fry released into Duncan Creek starting in 2001 as part of chum reintroduction program 
for lower Columbia River.  (Hatchery Action 1). 

 Recreational fisheries are closed to chum retention in the Columbia River basin (Harvest Action 
1). 

 Commercial fisheries are managed to reduce handling chum by time and area closures (Harvest 
Action 2). 
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CHAPTER 8 PROJECTED FITNESS IMPROVEMENTS AND 
HATCHERY PRODUCTION LEVELS   

 

The goals of the CSF Plan are to: 

 Support efforts to return natural origin lower Columbia salmon and steelhead to healthy, 
harvestable levels; and 

 Sustain important fisheries. 
 
Reducing the adverse impacts harvest and hatchery management strategies have on population 
productivity is  key to achieving these goals.  This chapter describes the expected results of  the hatchery 
and harvest reform actions presented in Chapter 7. 

 

Fitness Improvements 

As presented in Chapter 5, the impact of hatchery and harvest reform actions on population productivity 
can be evaluated by measuring changes in fitness of a natural origin population prior to and after 
implementation of the CSF Plan.  Since fitness is directly linked to productivity, this metric can be used to 
determine if the actions being implemented through the CSF Plan will be adequate to achieve 
Washington Recovery Plan productivity improvement targets for hatchery and harvest threats. 
 
WDFW, in consultation with the LCFRB and HSRG, has utilized the AHA tool to estimate both the baseline 
fitness (1998) and predicted fitness after CSF Plan hatchery and harvest reform actions have been 
implemented.  Table 8-1 below summarizes expected changes in fitness from implementation of the CSF 
Plan.  Table 8-1 also presents the fitness estimates that correspond to the Washington Recovery Plan 
productivity improvement targets.  This table identifies whether implementation of the CSF Plan is 
expected to provide enough improvement in fitness to achieve Washington Recovery Plan targets for 
productivity improvement. 

 

As with any model, the AHA tool is built upon multiple assumptions that need to be verified 
and tested using empirical data collected in the field.  As WDFW increases and improves 
monitoring efforts in the lower Columbia River, data necessary to verify and/or modify these 
assumptions will be collected, and the AHA tool will be adjusted accordingly.  Implementing 
the adaptive management strategy described in Chapter 10 will allow WDFW to incorporate 
updated information and modeling results and adjust hatchery and harvest actions as needed 
to achieve the productivity improvement targets set forth in the Washington Recovery Plan. 

 

These modeling efforts provide estimates of the reproductive fitness that a population will 
achieve at equilibrium, in response to the implemented reform actions.     In some cases, it 
will take several generations to reach this equilibrium point. Therefore, results predicted by 
the model may not be recognized for two or more decades in the future.  The expected time 
needed to achieve fitness targets will vary depending on the species, effectiveness of 
hatchery and harvest reform actions, , the magnitude of the gap between baseline and target 
conditions, , and existing and future environmental conditions and constraints.  Ultimately, 
the greater the fitness change needed in the natural origin population, the longer it will take 
to reach equilibrium and achieve the desired response.   

 



Chapter 8 Projected Fitness Improvements  227 | P a g e  

WDFW is in the initial stage of implementing a hatchery reform program for the lower 
Columbia, and data from returning adults will be necessary to fully evaluate the effects of 
actions implemented to date.  As monitoring data becomes available, WDFW will utilize this 
information to make the necessary adjustments in hatchery reform actions.  This adaptive 
management approach to hatchery reform is critical to achieving the healthy, harvestable 
status for lower Columbia salmon and steelhead populations .  It is important to note that for 
some populations, there are factors outside of WDFW’s control that may limit the ability to 
achieve productivity improvement targets.  These include: 

 Some ocean fisheries occur outside of Washington State’s  management authority; 

 Oregon hatchery programs may adversely impact some Washington populations; 

 Current natural origin fish abundance may be too low to absorb impacts from any 
lower Columbia River hatchery program; 

 Habitat in some areas is in  such poor condition that it negates improvements 
implemented to address hatchery and  harvest threats; and  

 Hydro-system license agreements in the Lewis and Cowlitz basins include actions that 
impact fish population status, hatchery programs and habitat conditions. 

 

Table 8-1 below summarizes the expected outcomes of CSF Plan implementation, as 
compared to Washington Recovery Plan targets, for all lower Columbia populations and 
includes the results of the fitness analysis completed for the 68 populations addressed by this 
plan.  This table compares pre-2008 and post-CSF Plan fitness estimates to Washington 
Recovery Plan.  A total of 43 populations are projected to achieve the Washington Recovery 
Plan productivity improvement target.  For 17 populations the result is “To Be Determined” 
and for the remaining 8 populations results are identified as “Uncertain”.    The rationale for 
the “To Be Determined” and “Uncertain” designations is provided in the discussion following 
Table 8-1. 

 

Table 8-1. Assessment of natural origin population fitness changes resulting from implementation of CSF Plan. 

      Fitness Prior CSF Plan (2008) was less than Washington Recovery Plan Target 
      Projected fitness after CSF Plan is less than Washington Recovery Plan Target; therefore, impact reduction may 

not be achieved 
      Projected fitness after CSF Plan is greater than Washington Recovery Plan Target; therefore, impact reduction is 

projected to be achieved 

 
   Fitness Estimates 

Achieve  
Washington 

Recovery Plan 
Target Basin Species 

Population 
Designation 

Prior to 
CSF Plan 
(2008) 

WA 
Recovery 

Plan 
Target 

CSF Plan 
Outcome 

Grays/ 
Chinook 

Fall Chinook Contributing 0.50 0.66 0.64 Uncertain 

Coho Primary 0.50 0.71 0.88 Yes 

Winter Steelhead Primary 0.91 0.91 0.92 Yes 

Chum Primary 0.89 0.90 TBD 
TBD based on 

habitat 
restoration 
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   Fitness Estimates 

Achieve  
Washington 

Recovery Plan 
Target Basin Species 

Population 
Designation 

Prior to 
CSF Plan 
(2008) 

WA 
Recovery 

Plan 
Target 

CSF Plan 
Outcome 

efforts 

Elochoman/ 
Skamokawa 

Fall Chinook Primary 0.50 0.60 0.86 Yes 

Coho Primary 0.50 0.65 0.80 Yes 

Winter Steelhead Contributing 0.58 0.58 0.59 Yes 

Chum Primary 0.97 0.99 TBD 
TBD based on 
reintroduction 

efforts 

(MAG) Mill/ 
Abernathy/ 
Germany 

Fall Chinook Primary 0.51 0.59 0.52 Uncertain 

Coho Contributing 0.50 0.90 0.85 Uncertain 

Winter Steelhead Primary 0.99 0.99 0.99 Yes 

Chum Primary 0.97 0.99 TBD 
TBD based on 
reintroduction 

efforts 

Coweeman 

Fall Chinook Primary 0.62 0.67 0.84 Yes 

Coho Primary 0.74 0.80 0.89 Yes 

Winter Steelhead Primary 0.84 0.86 0.89 Yes 

Chum Contributing TBD TBD TBD 
TBD based on 
reintroduction 

efforts 

Lower 
Cowlitz 

Fall Chinook Contributing 0.50 0.51 0.92 Yes 

Coho Primary 0.50 0.55 0.85 Yes 

Winter Steelhead Contributing 0.50 0.52 0.73 Yes 

Chum Contributing 0.97 0.99 TBD 
TBD based on 
reintroduction 

efforts 

Toutle Spring Chinook Contributing 0.50 0.75 TBD 

TBD depending 
on potential 

reintroduction 
efforts 

South Fork 
Toutle 

Fall Chinook Primary 0.50 0.60 0.87 Yes 

Coho Primary 0.50 0.56 0.83 Yes 

Winter Steelhead Primary 0.50 0.54 0.80 Yes 

Chum Contributing TBD TBD TBD 
TBD based on 
reintroduction 

efforts 
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   Fitness Estimates 

Achieve  
Washington 

Recovery Plan 
Target Basin Species 

Population 
Designation 

Prior to 
CSF Plan 
(2008) 

WA 
Recovery 

Plan 
Target 

CSF Plan 
Outcome 

North Fork 
Toutle 

Fall Chinook Primary 0.50 0.60 0.87 Yes 

Coho Primary 0.50 0.56 0.83 Yes 

Winter Steelhead Primary 0.67 0.74 0.77 Yes 

Chum Contributing TBD TBD TBD 
TBD based on 
reintroduction 

efforts 

Tilton 

Spring Chinook Stabilizing 0.50 0.50 0.50 Yes 

Fall Chinook Stabilizing 0.50 0.50 0.50 Yes 

Coho Stabilizing 0.50 0.50 0.50 Yes 

Winter Steelhead Contributing 0.50 0.75 0.89 Yes 

Upper 
Cowlitz 

Spring Chinook Primary 0.50 0.75 TBD 

Yes 
assuming juvenile 

collection rates 
exceed 60% 

Fall Chinook Stabilizing 0.50 0.50 0.50 Yes 

Coho Primary 0.50 0.75 TBD 

Yes 
assuming juvenile 

collection rates 
exceed 50% 

Winter Steelhead Primary 0.50 0.75 TBD 

Yes 
assuming juvenile 

collection rates 
exceed 60% 

Chum Contributing 
Not 

Present 
Not 

Present 
Not 

Present 

TBD based on 
reintroduction 

efforts 

Cispus 

Spring Chinook Primary 0.50 0.75 
See 

Upper 
Cowlitz 

Yes 
assuming juvenile 

collection rates 
exceed 60% 

Fall Chinook Stabilizing 0.50 0.50 
See 

Upper 
Cowlitz 

Yes 

Coho Primary 0.50 0.75 
See 

Upper 
Cowlitz 

Yes 
assuming juvenile 

collection rates 
exceed 50% 

Winter Steelhead Primary 0.50 0.75 
See 

Upper 
Cowlitz 

Yes 
assuming juvenile 

collection rates 
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   Fitness Estimates 

Achieve  
Washington 

Recovery Plan 
Target Basin Species 

Population 
Designation 

Prior to 
CSF Plan 
(2008) 

WA 
Recovery 

Plan 
Target 

CSF Plan 
Outcome 

exceed 60% 

Kalama 

Spring Chinook Contributing 0.50 0.75 0.50 Uncertain 

Fall Chinook Contributing 0.50 0.55 0.50 Uncertain 

Coho Contributing 0.50 0.60 0.50 Uncertain 

Winter Steelhead Primary 0.97 0.98 0.98 Yes 

Summer  Steelhead Primary 0.98 0.99 0.99 Yes 

Chum Contributing 0.99 0.99 TBD 
TBD based on 
reintroduction 

efforts 

 Lewis Fall Chinook Primary 0.50 0.59 TBD 
TBD depending 
on strays from 

other programs 

North Fork 
Lewis 

Spring Chinook Primary 0.50 0.75 TBD 
TBD based on 
reintroduction 

efforts 

Fall Chinook (bright) Primary 0.95 0.95 0.97 Yes 

Coho Contributing 0.76 0.78 TBD 
TBD based on 
reintroduction 

efforts 

Winter Steelhead Contributing 0.50 0.75 TBD 
TBD based on 
reintroduction 

efforts 

Summer  Steelhead Stabilizing 0.52 0.52 0.79 Yes 

Chum Primary 0.99 0.99 TBD 
TBD based on 
reintroduction 

efforts 

East Fork 
Lewis 

Coho Primary 0.78 0.89 0.85 Uncertain 

Winter Steelhead Primary 0.50 0.55 0.98 Yes 

Summer  Steelhead Primary 0.50 0.75 0.94 Yes 

Chum Primary 0.99 0.99 TBD 
TBD based on 
reintroduction 

efforts 

Salmon Cr. 

Fall Chinook Stabilizing 0.50 0.50 0.50 Yes 

Coho Stabilizing 0.50 0.50 0.50 Yes 

Winter Steelhead Stabilizing 0.50 0.50 0.50 Yes 
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   Fitness Estimates 

Achieve  
Washington 

Recovery Plan 
Target Basin Species 

Population 
Designation 

Prior to 
CSF Plan 
(2008) 

WA 
Recovery 

Plan 
Target 

CSF Plan 
Outcome 

Chum Stabilizing 0.98 0.98 0.98 Yes 

Washougal 

Fall Chinook Primary 0.50 0.60 0.80 Yes 

Coho Contributing 0.50 0.75 0.72 Uncertain 

Winter Steelhead Contributing 0.89 0.90 0.94 Yes 

Summer  Steelhead Primary 0.59 0.67 0.87 Yes 

Chum Primary 0.98 0.99 TBD 
TBD based on 
reintroduction 

efforts 

 

 

Achievement of Recovery Plan Target – “To Be Determined (TBD)” 

Table 8-1 includes a total of 17 populations that received a designation of “To Be Determined”.  These 17 
populations are comprised of 12 chum populations, three populations in the North Fork Lewis basin, 
spring chinook in the Toutle basin and fall chinook in the Lewis basin.  

 

Lower Columbia chum populations are currently in a depressed state, primarily due to degraded habitat 
conditions.  WDFW has recently initiated a chum reintroduction and enhancement program to improve 
the status of these populations.  This program will require a large scale effort that depends on a variety of 
factors to be successful, including protecting and enhancing existing spawning habitat, creating new 
spawning opportunities to fill distributional gaps, and direct reintroduction.  This work is constrained by 
limited opportunities to restore or create functional habitat within lower portions of watersheds that 
have been subject to development and conversion to incompatible uses.  It will take many years, and in 
some cases decades, to reintroduce chum throughout their historic geographic range in the lower 
Columbia.  Due to these uncertainties and constraints, it is difficult to predict the outcome for each 
population included in this reintroduction program.    This reintroduction program includes a monitoring 
component that will track population status and response to reintroduction efforts.  The data provided 
by this monitoring program will be used to guide future actions necessary to recovery the Columbia River 
Chum ESU. 

 

In the North Fork Lewis basin, achieving recovery targets for winter steelhead, coho and spring Chinook 
will be dependent on successful reintroduction into available habitat upstream of Merwin Dam.  The 
current reintroduction program primarily utilizes adult supplementation and therefore depends on 
effective collection of outmigration juveniles to be successful.  PacifiCorp is in its third year of operating a 
juvenile collection facility in the upper river.  Juvenile collection efficiency to date has not achieved 
desired levels, but work is underway to modify the facility to improve collection efficiency.  Juvenile 
collection is a challenging task and has been implemented throughout the Pacific Northwest with varying 
levels of success and under varying implementation time lines.  Similar to chum, it would be premature to 
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predict effectiveness of hatchery and harvest reform actions in relation to Recovery Plan targets until 
juvenile collection efficiency reaches a level that can support self-sustaining populations.  Reintroduction 
efforts in the Lewis and Cowlitz basins are primarily a hydro action and WDFW will operate hatcheries in 
these basins to support these reintroduction efforts.  Also similar to chum, this reintroduction program 
includes a monitoring program to guide future efforts to reestablish healthy populations in the North 
Fork Lewis basin.  This monitoring program includes both evaluation of populations status and 
effectiveness of juvenile collection effort.  Data collected by the monitoring program will be used to  
adjust the reintroduction program as needed to achieve Washington Recovery Plan targets.  

 

Spring Chinook in the Toutle are also dependent on successful reintroduction efforts.  Currently spring 
Chinook presence in the Toutle basin is unconfirmed, and numbers are very low at best.  The Toutle 
watershed has also been heavily impacted by the eruption of Mt. St. Helens, which continues to limit 
habitat productivity.  To date, reintroduction efforts have been  focused on Primary populations in the 
Cowlitz and Lewis basins primarily because of their importance to recovery of the Lower Columbia 
Chinook ESU and the availability of hatchery origin brood stock to support reintroduction efforts.  At this 
time the is no readily available brood stock to support reintroduction efforts in the Toutle basin.  WDFW 
will evaluate the potential for implementing a supplementation program to reintroduce spring Chinook 
into the Toutle basin, including identifying an appropriate brood stock source.  

 

The tule fall Chinook population in the Lewis basin includes both the North Fork and the East Fork.  The 
East Fork Lewis has recently become a wild salmonid management zone for both salmon and steelhead 
and the North Fork Lewis is a wild salmon management zone for fall Chinook.   The primary impacts to 
the  Lewis tule fall Chinook population will be the result of strays from other programs and competition 
for spawning and rearing habitat with a healthy bright fall Chinook population in the Lewis basin.  
Changes in hatchery programs in other basins (e.g. reduced smolt releases) have recently been 
implemented that may provide a benefit to the Lewis population in the form of reduced numbers of 
hatchery fish straying into the Lewis basin.  Additionally, harvest actions will continue to focus on limiting 
mortalities to natural origin tule fall Chinook, including mark-selective fisheries.  At the time the CSF Plan 
was completed, data regarding impacts from other programs was not available to model an expected 
outcome for this population.  The Lewis basin will continue to be included in future monitoring efforts to 
evaluate population status and progress towards achieving recovery goals.  

 

Achievement of Recovery Plan Target – “Uncertain” 

Table 8-1 includes a total of eight populations that received a designation of “Uncertain”.  Populations 
receiving this designation include four coho (MAG, East Fork Lewis, Kalama and Washougal) populations, 
three fall Chinook (Grays, MAG and Kalama) populations and one spring Chinook (Kalama) population.  
For all but the Kalama spring Chinook  and Kalama coho populations the projected fitness is very close 
(3-11 percent below goal) to achieving the Washington Recovery Plan target 

 

For some populations of coho (Washougal, Kalama, East Fork Lewis, MAG), spring Chinook (Toutle and 
Kalama), and fall Chinook (Grays, Chinook, MAG and Kalama),  it is uncertain whether the proposed 
hatchery and harvest actions will be sufficient to achieve impact reduction targets, primarily due to 
small population sizes.  The majority of these populations reside in small basins without the capacity to 
produce and support large resilient populations.  In some cases spawning and rearing habitat is limited 
(Kalama coho and spring Chinook), while for other populations, hatchery programs operated by other 
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agencies result in excessive numbers of hatchery fish returning to natural spawning areas (e.g. MAG fall 
Chinook).   These populations were therefore assigned an “Uncertain” designation. 

 

While the projected fitness estimates in Table 8.1 indicate that these populations will not achieve the 
Washington Recovery Plan targets, actions by other partners, over which WDFW does not have full 
authority,  will have a major impact on whether these populations do in fact achieve their Washington 
Recovery Plan target. For example, harvest of Columbia River tule fall Chinook and coho occurs 
throughout the ocean fisheries, from California to Alaska and British Columbia.  Management of these 
fisheries involves a multitude of state, federal and tribal agencies plus Canada.  The season setting 
process is complex and exhaustive and includes a detailed and thorough review of stock status and past 
fishery performance.   This process seeks to balance the needs of the fisheries, while recognizing each 
entity brings their individual goals and objectives to this process.  WDFW participates in these processes 
and represents the Agency’s harvest and conservation goals.  

 

Actions implemented by other Washington Recovery Plan partners would likely result in improved 
productivity of the ecosystem, and thereby natural origin populations utilizing that ecosystem. Hatchery 
and harvest reforms will be implemented to reduce risks to natural origin populations, and in 
coordination with other recovery actions, particularly those addressing habitat.  WDFW will continue to 
monitor the status of natural origin populations and to evaluate responses to hatchery and harvest 
reforms implemented to date.  As additional data becomes available, and habitat improvement actions 
begin to take effect, WDFW will be reviewing population status to determine if additional actions are 
necessary to achieve Washington Recovery Plan targets. 

 

For all but one of these populations (Kalama spring Chinook), the predicted outcome is very close to 
achieving the Washington Recovery Plan targets.  It is important to remember that these are modeled 
results and not the results of estimates based on empirical data.  As data regarding population 
abundance and productivity is collected in the future accuracy of estimates will improve and 
assumptions will be tested.  As these data are collected and analyzed it will become clearer whether 
these populations will or will not meet the Washington Recovery Plan productivity improvement target.  

 

Hatchery Production 

As presented in Chapter 5 hatchery programs can have an adverse impact on natural origin populations; 
however, these same hatchery programs are key to sustaining productive fishing opportunities in the 
foreseeable future.  In fact, many of the harvest reform actions presented in Chapter 6 require adequate 
numbers of hatchery fish to support mark-selective fisheries.   Therefore, maintaining hatchery 
production, where consistent with conservation and Recovery Plan goals and objectives, will be a key 
result from successful implementation of the CSF Plan. 

Some of the key potential hatchery reform actions highlighted in Chapter 6 include: 

 Convert from segregated programs to integrated or local brood source; 

 Shift hatchery production away from basins that are high priority for recovery purposes; and, 

 Reduce or eliminate hatchery releases. 
 
In implementing hatchery reform actions at the population level, WDFW has strategically used these 
reform actions to reduce the adverse impact on natural origin populations while simultaneously 
maintaining hatchery production to sustain productive fisheries.  Overall hatchery production levels for 
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Chinook, coho and steelhead combined have remained relatively stable since the implementation of the 
CSF Plan.  Figure 8-1 presents the total number of Chinook, steelhead and coho released from lower 
Columbia hatcheries since 1995. 

 

 

Figure 8-1. Total number of Chinook, steelhead and coho released from Washington lower Columbia (below 
Bonneville Dam) hatcheries during 1995-2014. 

As shown in Figure 8-2, the number of spring Chinook released has actually increased since the 
implementation of the CSF Plan, while fall Chinook production levels remained relatively similar to pre-
CSF Plan levels (see Figures 8-2 and 8-3). 
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Figure 8-2. Total number of spring Chinook released from Washington lower Columbia (below Bonneville Dam) 
hatcheries during 1995-2014. 

 

 

Figure 8-3. Total number of fall (tule) Chinook released from Washington lower Columbia (below Bonneville Dam) 
hatcheries during 1995-2014. 

As noted in Figure 8-4, early stock coho releases have declined somewhat since the implementation of 
the CSF Plan while late stock production levels remained relatively similar to pre-CSF Plan levels (see 
Figures 8-4 and 8-5). 
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Figure 8-4. Total number of early stock coho released from Washington lower Columbia (below Bonneville Dam) 
hatcheries during 1995-2014. 

 

 

Figure 8-5. Total number of late stock coho released from Washington lower Columbia (below Bonneville Dam) 
hatcheries during 1995-2014. 

The number of winter steelhead released has declined slightly since the implementation of the 
CSF Plan, while summer steelhead production levels remained relatively similar to pre-CSF Plan 
levels (see Figures 8-6 and 8-7). 
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Figure 8-6. Total number of winter steelhead released from Washington lower Columbia (below Bonneville Dam) 
hatcheries during 1995-2014. 

 

 

Figure 8-7. Total number of summer steelhead released from Washington lower Columbia (below Bonneville 
Dam) hatcheries during 1995-2014. 

 

Harvest Management Actions 

WDFW has been actively implementing harvest management reform actions since the late 
1990’s. Implementation of actions has continued to increase over time.  Key actions that have 
been implemented to date are included in Table 8-2. 
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Table 8-2. Harvest reform actions currently being implemented. 

Reform Action Species 

Harvest FCH SCH Coho SHD Chum 

 Time, area and gear restrictions have been implemented to 
increase protection for specific populations for sport and 
commercial fisheries in the mainstem Columbia River 

X X X X X 

 Mark-selective commercial fisheries are occuring in mainstem 
Columbia River 

 X    

 Mark-selective commercial fisheries using tangle nets have been 
implemented in mainstem Columbia River 

  X   

 Initial stages of implementing mark-selective commercial fisheries 
using seines are occurring in the mainstem Columbia River 

X  X   

 Mark-selective sport fisheries in mainstem Columbia River 
downstream of the Hood River Bridge, including Buoy 10 fishery 

  X X  

 Mark-selective sport fisheries in mainstem Columbia River, 
including Buoy 10 fishery, have been implement in selected times 
and areas 

X     

 Mark-selective sport fisheries are occurring in most lower 
Columbia River tributaries 

X X X X  

 Proposing to implement sport gear and season modifications to 
tributaries supporting wild steelhead gene banks 

   X  

 Sport and commercial fisheries are managed using an abundance 
based fishery management structure 

 X    

 All ocean and freshwater fisheries are managed consistent with a 
recently adopted an abundance based fishery management 
structure 

X  X   

 Retention is prohibited in sport fisheries and commercial fisheries 
are managed to avoid interception by time and area restrictions 

    X 
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CHAPTER 9 IMPLEMENTATION 
 

Implementation of the CSF Plan will utilize an adaptive management approach beginning with 
near-term actions and the monitoring of population responses.  Longer term actions will be 
informed by the population responses to near-term actions and information collected through 
the expanded monitoring activities described in Chapter 10.  The pace of implementation will 
depend on the availability of necessary resources.  Funding will be necessary to maintain 
ongoing activities; support implementation of near- and long-term hatchery and harvest actions; 
expand monitoring programs to collect data necessary to measure progress towards interim 
benchmarks and overall threat reduction targets set forth in the Washington Recovery Plan; and, 
implement capital improvements to hatchery facilities and physical infrastructure. 
 

Near-Term Actions 

Implementation of near-term actions has occurred concurrently with the development of the 
CSF Plan and will continue into the near future (next 3-5 years).  These actions address many of 
the measures set forth in the Washington Recovery Plan.  Near-term actions can be 
implemented quickly  thereby maintaining fishing opportunities while making immediate and 
significant progress towards achieving recovery goals; however, it is expected that additional 
actions will be necessary to fully implement all Washington Recovery Plan measures and achieve 
overall recovery goals.  These actions will be implemented over the next decade or more (see 
“Long-Term Actions” section below).  Near-term reform actions that have been implemented 
include programmatic changes to hatchery programs, modifications to monitoring efforts and 
improvements to facility infrastructure.   
 
The first step in developing near-term actions was to evaluate hatchery programs to determine 
if they were meeting HSRG criteria for hatchery influence on natural populations, and if not, 
what kinds of production and operational changes would be necessary to achieve these criteria.  
These initial evaluations were completed in 2009.  Based on the results of these evaluations, 
efforts have been initiated to strategically realign WDFW hatchery programs for the purposes of 
reducing adverse impacts of hatchery programs on natural origin fish and sustaining productive 
fisheries.  In some cases, hatchery programs were shifted to other facilities or reduced in size in 
order to minimize these interactions to the fullest extent possible.  For other populations,  
hatchery programs were eliminated completely to establish wild salmonid management zones 
for salmon and gene banks for steelhead, to benefit natural origin populations, as follows: 

 WDFW has formally adopted steelhead gene banks for winter steelhead in the 
Grays/Chinook basin, winter steelhead in the North Fork Toutle basin (including Green 
River) and both summer and winter steelhead in the East Fork Lewis basin. 

 Hatchery releases of salmon do not occur in the following basins, which meets the 
WDFW definition of a Wild Salmonid Management Zone. 

o Hatchery Chinook and coho are not released in the Elochoman, MAG, Coweeman 
and Salmon Creek basins. 

o Hatchery Chinook are not released in the Grays and Lewis basins. 
o Hatchery coho are not released in the South Fork Toutle and East Fork Lewis 

basins. 
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Additional actions to be implemented include controlling hatchery fish on spawning grounds, 
utilizing natural origin fish in hatchery broodstock and evaluating potential supplementation 
programs to rebuild depressed populations.  
 
Chum populations provide a unique challenge in terms of hatchery reform actions because, 
unlike other lower Columbia salmon and steelhead, historically there was no significant hatchery 
production for chum salmon in the lower Columbia basin.  Currently, lower Columbia chum are 
at high demographic risk due to limited geographic range and low abundance.  The ESU is 
primarily supported by two populations: the Grays/Chinook and Lower Gorge populations.  For 
chum, hatchery reform will focus on what role hatchery production can have in addressing these 
demographic risks.  Existing programs focus on providing a safety net against catastrophic loss 
(i.e. Grays River) and a platform for evaluating re-introduction strategies (i.e. Lower Gorge).  
These programs are small in scope and will be implemented in accordance with HSRG standards.  
WDFW has developed, and is in the early stages of implementing, a chum salmon enhancement 
program for the lower Columbia.  This enhancement program utilizes adult and juvenile 
supplementation and monitoring in conjunction with habitat restoration projects, and employs a 
phased approach to implementing these actions.  For basins adjacent to the Grays/Chinook and 
Lower Gorge populations (i.e. Elochoman/Skamokawa and Lewis) implementation of 
enhancement efforts is currently underway.  In other basins (i.e. Mill/Abernathy/Germany, 
Cowlitz and Kalama), initiation of enhancement efforts is under evaluation and will be 
implemented as appropriate through the adaptive management process, based in part on 
results of ongoing reintroduction efforts.  This reintroduction program is being implemented 
through 2018 as part of the FCRPS Biological Opinion (BiOp) and is funded by BPA.  Future 
funding of this effort is uncertain, but funding will be pursued through FCRPS BiOp negotiations.   
 
Changes to hatchery infrastructure have also been evaluated to determine if existing facilities 
could be modified, or new facilities constructed, that would assist in achieving hatchery threat 
reductions.  Infrastructure actions include establishing weirs to manage the number of hatchery 
fish reaching natural spawning locations, improving adult fish passage to areas upstream of 
hatchery facilities, improving hatchery facilities to meet NOAA operational guidelines (e.g. intake 
structures) and improving handling of natural origin adults at WDFW operated facilities. 
 
Harvest actions implemented primarily took the form of continued mass-marking of hatchery 
fish, adoption of sliding scale harvest rate matrices based on annual abundance estimates and 
expansion of mark-selective fisheries.  The use of alternative commercial fishing gears and 
methods to allow for the implementation of mark-selective fisheries for fall Chinook and coho 
are being investigated. 
 
Most recently, monitoring programs are being modified to collect additional data necessary to 
evaluate population viability and determine the level of interaction between hatchery and 
natural origin fish in natural spawning locations, consistent with NMFS guidance for monitoring 
Pacific Northwest salmon and steelhead populations (NMFS, 2011b).  Actions implemented to 
date include modification of adult fall Chinook survey methodologies and implementation of 
adult coho spawning ground surveys. 
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Actions implemented to date and planned for approximately the next three to five years are 
presented in Chapter 7.  Table 9-2 presents infrastructure improvements and monitoring efforts 
implemented from 2009 to 2014, but does not include future actions that will be implemented 
through the adaptive management process.  It should be noted that some of the actions 
included in Table 9-2 represent best management actions and are not necessarily required to 
implement the Washington Recovery Plan.  While the projects presented in Table 9-2 effectively 
initiated the hatchery and harvest reform process, additional monitoring efforts and 
infrastructure improvements will be necessary to fully implement the CSF Plan in a manner that 
achieves the Washington Recovery Plan threat reduction targets, as planned.   
 

Long-Term Actions 

Long-term actions provide two critical functions in the CSF Plan: 1) ensure that benefits accrued 
from near-term actions are maintained over the 50-year benefit realization time frame 
envisioned by the Washington Recovery Plan; and 2)  make adjustments to near-term actions or 
implement additional actions as necessary to fully address all Washington Recovery Plan 
measures and achieve the overall recovery goal of restoring all lower Columbia salmon and 
steelhead populations to healthy and harvestable levels.  Implementation of long-term actions 
will require an effective monitoring program that tracks fish population responses to recovery 
actions and an adaptive management process to adjust the course as needed to stay on a 
recovery trajectory (See Chapter 10). 
 
In addition to continued maintenance and upgrades of existing facilities, long-term 
implementation will include continued operation and maintenance of additional infrastructure , 
including but not limited to weirs to control hatchery fish on natural spawning areas and facility 
improvements.  Modified monitoring activities implemented as near-term actions to achieve 
NMFS guidance for monitoring Pacific Northwest salmon and steelhead populations will also 
need to be continued in the long-term (NMFS, 2011b).  While these activities were initiated as 
near-term actions, they will need to continue throughout the implementation of the CSF Plan to 
inform the adaptive management process and achieve recovery goals.  One such action is the 
mass marking (i.e. adipose fin clipping) of all hatchery smolts released in the lower Columbia to 
allow for identification of hatchery and natural origin adults returning to natural spawning 
locations, which is necessary to monitor natural origin population abundance and presence of 
hatchery adults in natural spawning areas. 
 
The full suite of long-term actions to be implemented over the next 1-2 decades are unknown at 
this time.  The results of recently implemented monitoring programs will provide the 
information and data necessary to determine what actions should be implemented in the long-
term to achieve goals set forth in the Washington Recovery Plan.  Long-term actions will be 
guided in part by population responses to near-term actions implemented as part of the CSF 
Plan.  WDFW has strategically implemented near-term actions that are known to have 
immediate benefits, and will determine and implement other actions over the long- term that 
will ensure a successful implementation of the CSF Plan, as measured by the achievement of 
impact reduction targets set forth in the Washington Recovery Plan.  While some of the long-
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term actions benefiting individual populations are captured in the CSF Plan (see Potential 
Reform Actions tables in Chapter 7), many are not identified at this time because additional 
information necessary to determine the best course of action is currently not available.  These 
long-term actions will depend, in part, on the results of habitat restoration activities currently 
underway whose benefits to fish populations accrue over a longer time frame than do hatchery 
and harvest reform actions. 
 

Funding  

Implementation of the CSF Plan will require funding for both near- and long-term actions.  
Hatchery and harvest reform actions (primarily monitoring activities and hatchery program 
changes) need to be well coordinated with infrastructure improvements to make effective use of 
this funding.  Funding of monitoring programs needs to be a priority to support implementation 
of the adaptive management process and determine if hatchery and harvest reform actions are 
performing as intended and achieving the benchmarks set forth in the Washington Recovery 
Plan.  Monitoring efforts will also need to collect data regarding Viable Salmonid Population 
(VSP) parameters to support NOAA status and delisting reviews.   
 
Current hatchery, harvest and monitoring programs in the lower Columbia River are funded 
through a number of sources, as presented in Table 9-1.  Each funding source supports a 
different suite of activities.  Using these funding sources in a strategic manner will be necessary 
for WDFW to implement a comprehensive program that supports recovery activities and 
sustains productive fisheries, while maintaining monitoring programs to ensure that reform 
actions produce the desired results. 
 
Table 9-1.  Funding sources for lower Columbia hatchery, harvest and monitoring programs. 

 

Action 

Funding Source * 

MA PCSRF BPA Utilities 
State of 

Washington 

 Salmon and/or steelhead production X  X X X 

 Fishery reform activities  X X  X 

 Hatchery reform activities X X  X X 

 Facility infrastructure improvements X X  X X 

 Hatchery sampling and monitoring X   X X 

 Population status and trends monitoring X X X X X 

 Fishery sampling and monitoring   X  X 

 Chum reintroduction   X  X 
* Funding sources are: MA=Mitchelll Act, PCSRF=Pacific Coastal Salmon Recovery Fund, BPA=Bonneville Power 
Administration, Utilities=Includes public and private utilities (PacifiCorp and Tacoma Power) and State of 
Washington=General and Wildlife funds (WDFW) 

 
Table 9-2 includes cost estimates for hatchery and harvest reform actions implemented to date, 
including ongoing monitoring activities, as part of the CSF Plan.  This table captures activities 
that required increased funding above the base budget.  A variety of the funding sources listed 
above were used to implement these projects.  By strategically utilizing this suite of funding 
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sources WDFW has implemented many hatchery and harvest reform actions to date; however, 
much more work needs to be accomplished, and additional funding will be necessary to 
implement actions required to achieve the Washington Recovery Plan population goals and 
impact reduction targets. 
 
Some of the projects, primarily monitoring activities and facilities maintenance, will include 
ongoing actions that require funding in future years to continue their implementation.  In other 
cases, such as facility infrastructure improvements, the project has a specific end date.  Table 9-2 
also provides examples of the types of actions that will require future funding to fully implement 
this plan.  Recent increases in funding will need to continue into the future to support ongoing 
activities and maintain facility improvements implemented to date, especially since it may  take 
several decades to achieve the results envisioned by the CSF and Washington Recovery Plans. 
 
In addition to hatchery reform actions, there is also a need to conduct annual maintenance 
activities to ensure that hatchery facilities remain in good working condition.  Nearly all lower 
Columbia salmon and steelhead hatcheries  are funded through the federal government using 
Mitchell Act funds.  Over the last several decades, funding has been level or decreasing, thereby 
reducing the amount of funds available to maintain facilities.  This has limited WDFW’s ability to 
implement infrastructure improvements and fully maintain aging facilities.  As a result, in recent 
years WDFW has used limited state funds to assist with infrastructure improvements  and facility 
maintenance historically supported by Mitchell Act funds.  
 
WDFW will continue to work with the entities listed above to maintain funding for ongoing 
projects and secure funds for future projects.  As part of the CSF Plan WDFW is completing a 
long-term plan for capital investments at Washington facilities, and the information provided in 
the HAIPs, the HSRG review and the CSF Plan will form the basis for these investments.  Upon 
completion of the CSF Plan, WDFW will develop a funding strategy to implement facility 
improvements at WDFW operated facilities.  Additional funding will also be required to 
implement near-term actions  and continue to operate and maintain facilities in the long-term. 
 
WDFW will also work with the state legislature through their biennial budget development 
process to obtain additional funds and secure authority to utilize other funding sources to 
support implementation of the CSF Plan.  WDFW will continue to evaluate reform needs and 
funding levels to prioritize hatchery and harvest reform activities to maximize their benefit to 
natural origin populations and support for sustainable productive fisheries.   
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Table 9-2.  Facility Investments and Improvements in Monitoring Programs Implemented during 2009-2014. 

 

        Populations  What is Addressed 

 S
u

b
b

as
in

 

Project 
Projects in italics are ongoing and all 

costs are annual 
Total/Annual 

Cost  

Status: 
Complete = C, 
Ongoing = O, 
Proposed = P 

Affected: Listed Species 
 

CK = Chinook, Sp = Spring 
CO = Coho 
Ch = Chum 

SH = Steelhead, Wtr = Winter, Sum = Summer 
 

A
d
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lt
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e
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e
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t 
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C
o
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G

 

Primary      
Populations 

Contributing 
Populations 

Stabilizing 
Populations 

  COASTAL STRATA                       

G
ra

ys
/E

lo
ch

o
m

an
  

Operate weirs on Elochoman and 
Grays rivers to remove hatchery fish  $235,000  O 

Eloch-Fall CK, CO, CH 
 Grays- CO, CH, Wtr SH Grays- Fall CK   √ √   √ √ √ 

Beaver Creek Hatchery - river Intake 
fish passage  $150,000  C Fall CK, CO, CH Wtr SH     √ √ √ √ √ 

Elochoman Hatchery - remove barrier  $250,000  O Eloch-Fall CK, CO, CH Wtr SH     √ √ √ √ √ 

Elochoman- Clear Creek Intake fish 
passage  $250,000  O Fall CK, CO, CH Wtr SH     √ √ √ √ √ 

Beaver Creek/ Grays transition   $1,100,000  P Fall CK,  CO, CH Wtr SH   √ √ √   

  √ 

  CASCADE STRATA                   

  

  

C
o

w
e

e
m

an
 

Coweeman weir construction  $200,000  C Fall CK, CO, Wtr SH       √   √ 

  

√ 

Operate weir on Coweeman River to 
remove hatchery fish  $100,000  O Fall CK, CO, Wtr SH     √ √     √ √ 
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C
o

w
lit

z 
 

Cowlitz Salmon Hatchery 
remodel 

 
$30,000,000  C 

Lower Cowlitz - CO, 
Upper Cowlitz/Cispus 
- Sp CK, CO, Wtr SH 

Lower Cowlitz - Fall 
CK, CH, Wtr SH, 

Upper Cowlitz - CH, 
Tilton - Wtr SH 

Upper 
Cowlitz/Cispus/Til

ton - Fall CK, 
Tilton - Sp CK, CO √ √   √ √ √ 

Cowlitz Trout Hatchery 
upgrades  $2,500,000  O 

Lower Cowlitz - CO, 
Upper Cowlitz/Cispus 
- Sp CK, CO, Wtr SH 

Lower Cowlitz - Fall 
CK, CH, Wtr SH, 

Upper Cowlitz - CH, 
Tilton - Wtr SH 

Upper 
Cowlitz/Cispus/Til

ton - Fall CK, 
Tilton - Sp CK, CO       √ √ √ 

Cowlitz Falls Dam North 
Shore Juvenile Collector 

 
$33,000,000  O 

Lower Cowlitz - CO, 
Upper Cowlitz/Cispus 
- Sp CK, CO, Wtr SH 

Lower Cowlitz - Fall 
CK, CH, Wtr SH, 

Upper Cowlitz - CH, 
Tilton - Wtr SH 

Upper 
Cowlitz/Cispus/Til

ton - Fall CK, 
Tilton - Sp CK, CO   √     √   

Cowlitz Falls Tailrace Juvenile 
Collector  $100,000  O 

Lower Cowlitz - CO, 
Upper Cowlitz/Cispus 
- Sp CK, CO, Wtr SH 

Lower Cowlitz - Fall 
CK, CH, Wtr SH, 

Upper Cowlitz - CH, 
Tilton - Wtr SH 

Upper 
Cowlitz/Cispus/Til

ton - Fall CK, 
Tilton - Sp CK, CO   √   √ √   

Mayfield Dam Juvenile 
Collection System 

 
$15,000,000  O 

Lower Cowlitz - CO, 
Upper Cowlitz/Cispus 
- Sp CK, CO, Wtr SH 

Lower Cowlitz - Fall 
CK, CH, Wtr SH, 

Upper Cowlitz - CH, 
Tilton - Wtr SH 

Upper 
Cowlitz/Cispus/Til

ton - Fall CK, 
Tilton - Sp CK, CO   √     √   

Cowlitz Falls Dam North 
Shore Collector operations, 
maintenance and annual 
studies  $450,000  O 

Lower Cowlitz - CO, 
Upper Cowlitz/Cispus 
- Sp CK, CO, Wtr SH 

Lower Cowlitz - Fall 
CK, CH, Wtr SH, 

Upper Cowlitz - CH, 
Tilton - Wtr SH 

Upper 
Cowlitz/Cispus/Til

ton - Fall CK, 
Tilton - Sp CK, CO   √     √   

Cowlitz Falls Dam Tailrace 
Juvenile Collector operations, 
maintenance and annual 
studies  $150,000  O 

Lower Cowlitz - CO, 
Upper Cowlitz/Cispus 
- Sp CK, CO, Wtr SH 

Lower Cowlitz - Fall 
CK, CH, Wtr SH, 

Upper Cowlitz - CH, 
Tilton - Wtr SH 

Upper 
Cowlitz/Cispus/Til

ton - Fall CK, 
Tilton - Sp CK, CO   √     √   

Mayfield Dam Juvenile 
Collection System operations, 
maintenance and annual 
studies  $700,000  O 

Lower Cowlitz - CO, 
Upper Cowlitz/Cispus 
- Sp CK, CO, Wtr SH 

Lower Cowlitz - Fall 
CK, CH, Wtr SH, 

Upper Cowlitz - CH, 
Tilton - Wtr SH 

Upper 
Cowlitz/Cispus/Til

ton - Fall CK, 
Tilton - Sp CK, CO   √     √   
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K
al

am
a 

 

Kalama River broodstock 
management 

 
$10,400,000  O Wtr and Sum SH 

Fall CK, Spr CK, CO, 
CH   √ √   √ √ √ 

Modrow Weir modifications 
& fish handling  $2,500,000  C Wtr and Sum SH 

Fall CK, Spr CK, CO, 
CH   √ √   √ √ √ 

Fallert Creek Hatchery  - 
construct pollution control 
system   $1,500,000  P Wtr and Sum SH 

Fall CK, Spr CK, CO, 
CH     √ √   

  

√ 

Fallert Creek Hatchery-
Kalama River Pump Intake 
(design/construct)  $2,500,000  P Wtr and Sum SH 

Fall CK, Spr CK, CO, 
CH     √ √ √ √ √ 

N
o

rt
h

 F
o

rk
 L

e
w

is
  

Lewis River Hatchery Adult 
Sorting Facility  $4,500,000  C 

Fall CK, Late Fall CK, 
Spr CK, CH Wtr SH, CO Sum SH √ √   √ √ √ 

Lewis River Intake Screening 
Action Plan for both 
upstream and downstream 
passage facilities NA C 

Fall CK, Late Fall CK, 
Spr CK, CH Wtr SH, CO Sum SH  √ √ √ √  

Lewis River rearing and adult 
processing plans NA C 

Fall CK, Late Fall CK, 
Spr CK, CH Wtr SH, CO Sum SH √      

Merwin Trap Adult Trapping 
Facility  

 
$43,000,000  C 

Fall CK, Late Fall CK, 
Spr CK, CH Wtr SH, CO Sum SH √ √   √ √ √ 

Merwin passage, rearing, 
adult processing and 
Incubation action plans NA C 

Fall CK, Late Fall CK, 
Spr CK, CH Wtr SH, CO Sum SH  √ √ √ √  

Merwin Facility upgrades NA C 
Fall CK, Late Fall CK, 

Spr CK, CH Wtr SH, CO Sum SH   √    

Merwin Release Pond 
modification  NA C 

Fall CK, Late Fall CK, 
Spr CK, CH Wtr SH, CO Sum SH √      

Speelyai Intake screening, 
rearing and adult spawning 
expansion action plans NA C 

Fall CK, Late Fall CK, 
Spr CK, CH Wtr SH, CO Sum SH  √ √ √ √  

Swift Downstream Juvenile 
Collector 

 
$50,000,000  C 

Fall CK, Late Fall CK, 
Spr CK, CH Wtr SH, CO Sum SH   √   √ √   
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W
as

h
o

u
ga

l  

Washougal River Weir and 
handling facilities 
(design/construct)  $850,000  C 

Fall CK, Late Fall CK, 
Spr CK, CH Wtr SH, CO Sum SH √ √   √ √ √ 

Operate weir on Washougal 
River to remove hatchery fish  $100,000  O Fall CK, CH, Sum SH CO, Wtr SH   √ √     √ √ 

Washougal Hatchery - pond 
refurbishment (construct) 

 
$1,236,000  P Fall CK, CH, Sum SH CO, Wtr SH         √ 

  

√ 

Washougal Hatchery Intake 
Fishway and Trap 
(design/Construct)  $585,000  C Fall CK, CH, Sum SH CO, Wtr SH     √ √ √ √ √ 

Skamania Weir and Adult 
Handling Facilities 
(design/construct)  $750,000  O Fall CK, CH, Sum SH CO, Wtr SH   √ √   √ √ √ 

Skamania Hatchery -Intake 
(design/construct) 

 
$3,500,000  C Fall CK, CH, Sum SH CO, Wtr SH     √ √ √ √ √ 

To
u

tl
e

 

North Toutle Hatchery -rebuild 
weir to allow year around 
operation (design/construct)  $750,000  P Fall CK, Wtr SH, CO Spr CK, CH   √ √   √ √ √ 

North Toutle Hatchery -Green 
River Gravity Intake 
(design/construct) 

 
$1,750,000  P Fall CK, Wtr SH, CO Spr CK, CH     √ √ √ √ √ 

  GORGE STRATA                   

  

  

W
in

d
 

Wind River- Sheppard Falls PIT 
tag detection  $75,000  P CO, Sum SH Fall CK, CH Wtr SH √ √     

  

√ 
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  CROSS-STRATA                   
    

  

Lower Columbia Viable 
Salmonid Population (VSP) 
Monitoring (PSCRF)  $750,000  O   All populations All populations √ √   √ √ √ 

Lower Columbia Viable 
Salmonid Population (VSP) 
Monitoring (Mitchell Act)  $628,000  O   All populations All populations √ √   √ √ √ 

Develop and implement 
selective commercial gear 
(OR/WA) (2009-2014) 

 
$7,000,000  O   All populations All populations   √   √ 

  

√ 

Annually monitor alternative 
gear fisheries  $250,000  O   All populations All populations √ √   √ √ √ 

Externally mass mark  and tag 
hatchery production (Mitchell 
Act production) 

 
$1,600,000  O   All populations All populations √ √   √ √ √ 

Chum Reintroduction Program $1,200,000 O CH 
All chum 

populations 
All Chum 

Populations √ √   √ √  
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CHAPTER 10 MONITORING AND ADAPTIVE MANAGEMENT 
 
The Washington Recovery Plan calls for an adaptive management plan that includes: 1) tracking 
progress towards achieving threat-specific impact reduction targets; and, 2) a process for 
refining approaches or objectives for achieving recovery.  The intent of this adaptive 
management strategy is to maintain a positive recovery trajectory that will ultimately achieve 
the Washington Recovery Plan overall vision of recovering lower Columbia salmon and 
steelhead to healthy and harvestable levels. 
 
A cornerstone of this adaptive management process is establishment of interim benchmarks for 
threat specific impact reductions.  The Washington Recovery Plan sets a total of four 12-year 
benchmark periods between 1999 and 2048.  These benchmarks serve as milestones for 
tracking and evaluating progress and changing course when and where necessary.  A 
coordinated and robust monitoring plan will be necessary to collect the data needed to assess 
progress toward the interim benchmarks, and to support the adaptive management process.  
 
Recently, the focus of population monitoring programs has shifted from simply tracking 
abundance to monitoring viability of naturally produced populations (see Chapter 3).  This shift 
in focus requires implementation of new methodologies to collect data regarding population 
viability, and associated VSP parameters (abundance, spatial distribution, productivity and 
diversity), consistent with NMFS guidance regarding monitoring of Pacific Northwest salmon 
and steelhead populations (NMFS, 2011b) 
 
WDFW has modified monitoring programs in response to this shift in focus and NMFS guidance; 
however, these programs are in their infancy and WDFW is just beginning to understand what 
the actual natural origin population sizes are in many systems.  Continued implementation of 
recent modifications, and implementation of additional modifications to lower Columbia basin 
monitoring programs is necessary to implement the adaptive management process and 
determine what long-term actions are needed to achieve the threat reduction targets set forth 
in the Washington Recovery Plan. 
 
This chapter lays out a monitoring component for collecting the data necessary to evaluate 
effectiveness of hatchery and harvest actions and track progress toward achieving impact 
reduction targets, as well as overall recovery abundance and productivity goals.  The 
monitoring component includes population status and trends monitoring of VSP parameters to 
assist in identifying the benefits of recovery actions being implemented by WDFW and other 
entities participating in this recovery effort.  Current monitoring efforts are limited by funding.   
WDFW must therefore be strategic in how monitoring activities are implemented to ensure 
that efforts are focused on the highest priority populations and parameters/metrics. 
 
An effective monitoring program will need to integrate data collection and analysis on three 
fronts: population monitoring, hatchery program monitoring and harvest monitoring.  Full 
implementation of this monitoring program will be critical to the success of the CSF Plan, and 
the overall implementation of the Washington Recovery Plan.   
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Population Monitoring 

Historically, population monitoring of salmon and steelhead has primarily focused on adult 
spawner abundance.  In recent years, increased understanding of population dynamics has 
resulted in a more sophisticated population status evaluation that focuses on population 
viability.  NMFS defines viable independent populations as having a negligible risk of extinction 
(<5%) over a 100-year time frame due to threats from demographic variation, local 
environmental variation, and genetic diversity changes.  NMFS has identified four parameters 
for assessing viability: abundance, productivity, spatial structure, and diversity.  These four VSP 
parameters are used in the Washington Recovery Plan to evaluate baseline population status 
and set biological targets for measuring progress toward recovery (McElhany et. al. 2000, 2003, 
2006, and 2007).   
 
In 2011, NMFS provided guidance for monitoring of Pacific Northwest salmon and steelhead 
(NMFS, 2011b).  WDFW has evaluated their salmonid status and trend monitoring programs 
and identified gaps where populations are not being monitored or monitoring is not consistent 
with the guidance set forth by NMFS.  Additionally, WDFW identified improvements to their 
current monitoring programs that could assist in collecting data regarding the VSP parameters 
and make progress toward achieving NMFS guidance.  In conjunction with implementing the 
CSF Plan, WDFW will modify existing or initiate new monitoring efforts to collect data for the 
four VSP parameters, to help achieve accuracy and precision standards set forth by NMFS.  
Some recent improvements to WDFW’s monitoring program include: 

 Implementing spawning ground surveys for coho to collect data necessary to 
estimate total abundance and proportion of hatchery fish on spawning grounds and 
collect VSP data; 

 Modifying spawning ground surveys for Chinook and steelhead to more effectively 
collect data on VSP parameters and to better estimate the proportion of hatchery 
fish in natural spawning areas; and 

 Working with utilities to implement monitoring programs in the Lewis and Cowlitz 
subbasins to collect VSP data and comply with NMFS monitoring guidance. 

 Estimating gene flow from hatchery origin populations to natural origin populations 
for steelhead as measured in natural spawning areas. 

 
Additional progress will be made on the following activities when funding becomes 
available: 

 Expanding fish-in fish-out sampling (i.e. monitoring of adult spawner abundance 
(fish-in)  and the subsequent juvenile outmigrants they produce (fish-out)); 

 Implementing additional juvenile distribution sampling; 

 Increasing precision and accuracy of VSP parameter estimates to meet NMFS 
guidance, where needed; and, 

 
Achieving NMFS guidelines for accuracy and precision in all populations will require additional 
funding.  WDFW is therefore prioritizing monitoring of VSP parameters and populations to be 
consistent with the Washington Recovery Plan.  Populations designated as “primary” have the 
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highest monitoring priority, and those designated “stabilizing” have the lowest.  Among VSP 
parameters, abundance and spatial structure are of highest priority for all populations.  
Productivity and diversity are more data intensive, and accordingly, sampling will occur in fewer 
basins in a manner that can be extrapolated to other basins.  Even at full funding, the level of 
WDFW monitoring effort will vary between basins and species depending on population 
designation, ongoing monitoring programs, and existing infrastructure. 
 
In prioritizing VSP monitoring efforts WDFW also utilized information and analyses completed 
as part of the Integrated Status and Trends Monitoring (ISTM) Program.  The purpose of the 
ISTM program is to improve the integration of existing and new monitoring efforts to better 
address population status and trend monitoring needs.  The LCFRB and WDFW participated in 
developing and implementing this program for the lower Columbia River, and will continue to 
partner in future implementation.  Objective 1 of this program was to prioritize management 
decisions, questions and objectives, and this objective was completed in 2010 (Rawding D., J. 
Rodgers and B. Graham Hudson, 2010).  Objective 2 of this program was to evaluate the extent 
to which existing programs align with these decisions, and this was completed in 2013 (Rawding 
D. and J. Rodgers).  The results of these analyses are being used by WDFW to guide 
prioritization of monitoring of Washington salmon and steelhead populations the lower 
Columbia. 
 
These recent and planned future modifications to lower Columbia monitoring programs will 
provide WDFW with the information necessary to evaluate the status and trends of natural 
origin populations, and the population’s response to hatchery and harvest reforms 
implemented through the CSF Plan.  The results of these evaluations will inform long-term 
actions to be implemented as part of the adaptive management process, but will likely require 
additional funding above current base budgets to fully implement the monitoring program 
envisioned by the Washington Recovery Plan and consistent with NMFS guidance. 
 

Hatchery Program Monitoring 

To provide guidance for hatchery reform the HSRG provided recommendations regarding 
hatchery operations performance criteria and standards (i.e. HSRG’s criteria for hatchery 
influence on natural populations).  WDFW is using these criteria and standards to evaluate the 
impact of hatchery programs on natural origin populations.  The Washington Fish and Wildlife 
Commission (WFWC) adopted a Hatchery and Fishery Reform Policy (C-3619) (WFWC 2009), 
which directs WDFW to implement hatchery programs in a manner that achieves HSRG 
performance standards and criteria, including criteria regarding hatchery program influence on 
natural origin populations.  The policy also requires the use these standards and criteria to 
assess hatchery operations.  Hatchery sampling programs are being modified to collect the 
additional data necessary to determine if hatchery programs are being operated in a manner 
consistent with the HSRG performance standards and criteria.   
 
Data collected at the hatcheries will be used in combination with data collected from natural 
spawning areas to fully evaluate overall performance of WDFW hatchery programs, as 
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measured by: 1) quality fish produced; 2) impact on natural origin populations; and 3) 
consistency with HSRG performance standards and criteria.  Metrics that will be used to 
evaluate WDFW hatchery programs overall performance will include: 

 Number of adults returning to hatchery; 

 Smolt to adult (number of fish entering ocean fisheries) survival rate (SAR); 

 Percentage of hatchery broodstock that are natural origin fish (pNOB); 

 Percentage of natural spawners that are hatchery origin fish (pHOS); 

 Measure of mean fitness of an integrated population relative to natural population 
(PNI); and 

 Contribution to individual freshwater and ocean fisheries. 
 
Specific management questions being addressed by this data include whether hatchery 
programs are: 1) providing adequate adult returns to support fisheries as intended 2) reducing 
impacts on natural origin populations to a level necessary to achieve threat reduction targets 
and benchmarks set forth in the Washington Recovery Plan; and, 3) meeting HSRG standards 
per the WFWC Hatchery and Fishery Reform policy (WFWC 2009). 
 

Harvest Monitoring 

 
The Washington Recovery Plan vision includes recovering salmon and steelhead to healthy, 
harvestable levels that will sustain productive sport, commercial, and tribal fisheries through 
the restoration and protection of the ecosystems upon which they depend, and the 
implementation of supportive hatchery and fishery practices.   The Washington Recovery Plan 
calls for reduced fishery impacts on natural origin fish, especially in the near-term, to assist in 
the recovery of ESA-listed populations.  Achieving harvest and conservation goals requires an 
effective harvest monitoring program to collect data from fisheries that can be used to estimate 
harvest of hatchery origin fish and total mortalities to natural origin fish.  These data are also 
necessary to complete run reconstruction analyses for naturally and hatchery produced stocks.  
Total abundance estimates produced by run reconstruction analyses are used to help track 
status and trends of individual stocks and/or populations, and to determine if fishery objectives 
and biological targets set forth in the Washington Recovery Plan are being achieved. 
 
Fisheries impacting lower Columbia River populations include: recreational fisheries in 
Columbia River tributaries; recreational and commercial fisheries in the mainstem Columbia 
River (including Buoy 10); ocean recreational fisheries (including charter boats); ocean 
commercial fisheries (California through Alaska); and, ocean tribal fisheries.  Current sampling 
programs for ocean and mainstem Columbia River fisheries are more intensive and provide 
higher levels of data accuracy and precision, as compared to sampling programs currently in 
place for tributary fisheries in the lower Columbia River.  WDFW utilizes statistical creel 
sampling programs  to collect catch and effort data for Ocean and Columbia River fisheries.  
Tributary fishery catch information is provided by a statistical Catch Record Card (CRC) program 
that depends on anglers voluntarily returning CRC’s at the end of each year.  Creel survey 
programs, which collect encounter rate information (e.g. ratio of number of natural origin to 
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hatchery origin fish are handled, including both kept and released fish) not recorded through 
the CRC system, occur in some tributaries. 
 
Mark-selective harvest is helping to increase harvest of hatchery fish, thereby reducing the 
number of hatchery fish returning to natural spawning areas.  The recent implementation of 
mark-selective fisheries for Chinook and coho requires modifications to traditional sampling 
programs that historically focused primarily on landed catch.  Sampling of mark-selective 
fisheries requires the estimation of released fish to estimate the total handle of unmarked or 
natural origin fish.  Determining post-release mortality rates will also be necessary to estimate 
the total number of unmarked or natural origin mortalities for a given fishery.  Estimating the 
mortality to natural origin fish is critical to evaluating the benefit and/or adverse impact from 
implementing mark-selective fisheries. 
 
Sampling programs are being modified to collect additional data necessary for evaluating 
fisheries and determining if hatchery programs are supporting productive fisheries and are 
being operated consistent with HSRG performance standards and criteria.  Metrics that will be 
used to evaluate and, as necessary, adjust fishery performance and impacts on natural origin 
populations will include (for some species): 

 Effort levels - angler trips for sport fisheries and hours open or number of landings 
for commercial fisheries; 

 Catch rates - number of fish landed per angler trip or hour for sport fisheries and 
number of fish landed per boat or delivery for commercial fisheries; 

 Number of hatchery and natural origin fish handled; 

 Number of hatchery fish retained by stock or population; 

 Number of natural origin fish retained by stock or population; 

 Number of natural origin fish released by stock or population and number of 
released fish that were mortalities; 

 Estimated harvest or exploitation rates for hatchery fish by stock or population; and, 

 Estimated impact rates (mortalities/populations size) on natural origin fish by stock 
or population. 

 
Specific management questions being addressed by this data include: 1) determining what level 
of benefit are fisheries providing in terms of fishing opportunity for recreational and 
commercial fisheries (i.e. days open to fishing, catch rates and landed catch), 2) whether  
current fisheries are being managed within NMFS impact limits and what   natural origin fish 
mortality rates are for  each fishery, and 3) whether harvest practices are reducing impacts on 
natural origin populations to a level necessary to achieve threat reduction targets and 
benchmarks set forth in the Washington Recovery Plan.  Answering these management 
questions is a critical element of implementing an adaptive management program, as described 
below.  
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Adaptive Management 

 
The CSF Plan was initiated in 2009 with the completion of the HAIPs and the development of 
the initial hatchery and harvest reform actions.  Implementing these reform actions began in 
2009, and modification to monitoring programs began shortly thereafter.  The CSF Plan 
incorporates hatchery reform actions that were initiated in 2009, further refines those actions, 
and identifies additional hatchery and harvest reforms that need to be implemented in the 
future.  Fully implementing the CSF Plan will depend on an adaptive management process that 
allows WDFW to adjust actions as needed to achieve the impact reduction and productivity 
improvement targets set forth in the Washington Recovery Plan. 
 
Adaptive management is iterative by nature, and for the CSF Plan WDFW will be utilizing a 3-
step process (see Table 10-1) to implement hatchery and harvest reform actions in the lower 
Columbia, as follows: 

1. Implement hatchery or harvest reform actions; 
2. Monitor adult returns and/or juvenile production to evaluate biological response; and 
3. Adjust hatchery or harvest programs depending on biological response. 

 
It is important to understand that if a program is adjusted in step 3 then the process restarts 
with step 1.  Actions presented in Chapter 7 of the CSF Plan represent step 1 of this process.  
The date of implementation of these actions has ranged between 2009-2014.  The initiation of 
the adaptive management process will therefore vary between populations depending on the 
initiation of  the reform action.  Currently, WDFW is in step 2 or just entering step 3 for the 
majority of the populations included in the CSF Plan. 
 
In evaluating the effectiveness of hatchery and harvest reform actions it will be necessary to 
take into account the different biological response times for both hatchery origin fish and the 
natural origin populations.  Hatchery fish respond directly to changes in hatchery programs 
while the natural population responds to the interaction between hatchery and natural origin 
fish in the natural environment.  This results in the natural origin population having a more 
protracted biological response period than hatchery origin fish. 
 
For example, if  hatchery releases were completely eliminated for a given population, the 
following would be expected: 
 

 In the case of hatchery origin fish the primary biological response is reduced number of 
hatchery fish returning to natural spawning areas, as measured by pHOS.  Since adult 
returns from previous smolt releases will continue for several years, the biological 
response is not immediate.  It will require the entire life cycle of the final years of 
releases to begin to see the full effect of this action (1st life cycle).  During the 2nd life 
cycle, monitoring data will be used to determine the full benefit of the action 
implemented (step 2).  At the end of this 2nd life cycle, WDFW will assess the response of 
hatchery fish and determine if additional actions are required.  At the completion of this 
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assessment period (start of 4th life cycle), WDFW will enter step 3 of the adaptive 
management process and adjust hatchery and harvest programs as needed to achieve 
the pHOS goal.  
 

 For the natural origin population, primary biological response is improved reproductive 
success, which can be measured by the VSP productivity parameter or the fitness metric 
from the AHA model.  Assessing this biological response requires an additional life cycle 
because the reduction in hatchery fish on natural spawning areas (2nd life cycle) must 
occur before the productivity of the natural origin population will improve.  During the 
3rd life cycle, monitoring data will be used to assess the status of the population 
response and determine if additional actions are necessary (step 2).  As with hatchery 
fish, at the end of this assessment period (start of 5th life cycle), WDFW will enter step 3 
of the adaptive management process and adjust hatchery and harvest programs to 
continue progress toward achieving  targets set forth in the Washington Recovery Plan. 

 
The 3-step process described above is illustrated in Table 10-1.    
 
Table 10-1.  Example of 3-step adaptive management process. 

 

Life Cycle Hatchery Fish Natural Origin Population 

1st 

Step 1 

 Implement action at start of life cycle 

 Partial biological response occurs 

Step 1 

 Implement action at start of life cycle 

 No biological impact on population 

2nd 

Step 2 

 Biological response occurs 

 WDFW assesses response to action 

Step 1 

 Partial biological response occurs 

3rd 

Step 3 

 Adjust hatchery or harvest programs to 
meet pHOS criteria 

Step 2 

 Biological response occurs 

 WDFW assesses response to action 

4th 

 Step 3 
Adjust hatchery or harvest programs to 
continue trajectory toward recovery 
goals 

 

Since this process is based on a life cycle, the timelines for each step will vary for each species, 
as follows: 

 Chinook = 4  years 

 Coho = 3 years 

 Steelhead = 4 years 

 Chum = 4 years 
 
In assessing the population response and determining next steps, WDFW will also take into 
account the recovery phase the population is in both at the time the action was implemented, 
and during the biological response period.  As presented in Table 6-1, population goals can vary 
depending on the population status and the recovery phase the population is in.  For example, 
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if a population is in the Preservation phase, the priority is protecting against demographic risk, 
rather than limiting hatchery fish on spawning grounds.  As a population moves into the Local 
Adaption phase, the threat to the population from demographic risk has been reduced and the 
focus shifts to controlling hatchery fish on natural spawning areas, to allow the natural origin 
population to adapt to the local environment. 
 
Table 10-1 above presents the adaptive management process that will be applied to 
populations in the Recolonization or Local Adaption phases, but not populations in the 
Preservation phase.  As described in Chapter 6, increasing adult abundance to address the 
demographic threat is the priority for populations in the Preservation phase.  The timeline will 
be applied to these populations when the demographic threat has been addressed and the 
population then moves in to the Recolonization or Local Adaption phase.  At this time 
additional hatchery reform actions will be implemented and the adaptive management process 
will continue, consistent with the timeline presented in Table 10-1. 
 
As stated above, the majority of lower Columbia populations are currently in step 2 or just 
entering step 3 of the 3-step adaptive management process being utilized to implement the CSF 
Plan.  Results from actions implemented as part of step 1 are just now being evaluated for 
changes in pHOS, but not for productivity or fitness.  With populations in varying steps of the 
process, WDFW has not completed specific implementation timelines for each population 
included in the CSF Plan.  WDFW is currently in the process of completing this task and expects 
to do so prior to the first annual report.  These timelines will be presented in that first annual 
report and will likely follow a similar format as Table 10-1. 
 
The goal of the 3-step adaptive management process described above is to provide a 
framework in which WDFW can make management decisions regarding implementation of 
reform actions for the purpose of achieving the targets set forth in the Washington Recovery 
Plan, specifically productivity improvement targets for the Hatchery and Harvest.  As described 
in Chapter 4, the HSRG developed a fitness metric that can be used to measure productivity, 
and that corresponds to the productivity target set forth in the Washington Recovery Plan.  An 
effective and comprehensive monitoring program will be required to collect the data necessary 
for the HSRG’s AHA model and to estimate this fitness metric.  WDFW will utilize this fitness 
metric or data collected regarding VSP parameters to evaluate the impacts of their hatchery 
and harvest reform actions, and to determine if they are achieving productivity improvement 
targets for each lower Columbia salmon and steelhead population. 
 
The success of this adaptive management process hinges on WDFW being able to implement 
necessary hatchery and harvest reform actions, and to monitor populations to evaluate their 
responses to these reform actions.  It is expected that achieving recovery goals for lower 
Columbia salmon and steelhead populations will require several decades; therefore, a long-
term funding strategy will be necessary to both implement reform actions and continue to 
collect monitoring data. 
 
Any effective adaptive management process needs to include both a reporting component and 
an evaluation/decision making component.  The CSF Plan envisions that these components will 
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be included in the adaptive management process.  WDFW, in concert with LCFRB, will 
implement both of these components on an annual basis.  The reporting component will 
include public outreach events at which recovery plan implementation partners will be able to 
provide information regarding actions they are implementing in support of the Washington 
Recovery Plan. 
 

REPORTING COMPONENT 

WDFW will report annually on hatchery and harvest reform actions being implemented, and 
progress toward the productivity targets set forth in the Washington Recovery Plan.  This report 
will include information regarding status and trends of natural origin populations.  This report 
will be made available to the general public to help them understand WDFW’s efforts to 
improve the health of natural origin salmon and steelhead populations in the lower Columbia.  
The report and data will include information on the following topics, as appropriate: 

 Hatchery Programs:  
o Program description that includes the purpose of the program, type of program 

and release size and location information;  
o Hatchery actions that were completed the prior year; and 
o Key hatchery program evaluation metrics, such as survival rates and number of 

natural origin fish used in hatchery brood stock for integrated programs. 

 Harvest:  
o Overview and review of fisheries; and 
o Updates on mark-selective fisheries, including alternative gear. 

 Population Status:  
o Estimation of overall population abundance in relation to historic levels and 

recovery goals; 
o Trends in escapement on spawning grounds for both hatchery and natural origin 

fish; and 
o Key metrics to measure hatchery influence on natural origin populations, such as 

pHOS and PNI. 

 Recovery Actions:  
o Progress on reform actions implemented in the preceding year(s); and 
o Information on next steps for reform actions, including time lines as appropriate 

 
Since the Washington Recovery Plan recognizes the importance of addressing all categories of 
threat (i.e. all H’s) impacting lower Columbia natural origin salmon and steelhead, there is also 
a need for other partners to report on actions they have taken to implement the Washington 
Recovery Plan.  The LCFRB will take the lead, in collaboration with WDFW, on completing this 
portion of the reporting component.  It is envisioned that LCFRB would host an annual 
workshop for their Board and the public to present information regarding: 1) ongoing actions; 
2) actions implemented in the preceding year; and 3) actions to be implemented in the 
upcoming year.  The LCFRB will coordinate with NOAA Fisheries on presenting information 
relating to 5-year status recovery reviews 
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EVALUATION/DECISION  MAKING COMPONENT 

Annually, WDFW will review information regarding population status, hatchery performance, 
fishery performance and reform actions implemented.  The review will provide the information 
necessary to track the trajectory of natural origin populations towards recovery goals and 
benefit of hatchery and fishery reform actions implemented by WDFW.  WDFW’s evaluation 
will focus on determining if additional hatchery or fishery reform actions need to be 
implemented or if ongoing actions need to be modified.  A key to this evaluation will be 
determining if natural origin populations are on their recovery trajectory set forth by the 
Washington Recovery Plan, and an increase in productivity, as measured by fitness, is the 
primary measure of success for reform actions. 
 
Reproductive fitness will be a key metric used in WDFW’s decision making process.  If it is 
determined that additional hatchery or fishery reform actions need to be implemented, WDFW 
will use additional metrics to determine the type of reform action they should implement.  For 
instance hatchery and natural population abundance metrics, such as pHOS, PNI, pNOB and 
SAR, will be used to evaluate potential hatchery reform actions.  Fishery performance metrics 
(i.e. catch and effort) will be used to evaluate potential fishery reform actions.  WDFW will 
develop a review potential reform actions and use the aforementioned metrics and information 
to determine which of those actions should be implemented for the upcoming year. 
 
To determine if additional reform actions are necessary, WDFW will focus on long-term trends 
in key metrics, such as fitness and VSP parameters.  WDFW will use an adaptive management 
approach to make changes.  The key to this approach will be to evaluate trends in populations, 
rather than annual monitoring results.  By implementing this approach WDFW will be able to 
maintain some stability in hatchery programs, and fisheries depending on these programs, 
while still making the necessary progress toward meeting the productivity improvement and 
threat reduction targets set forth in the Washington Recovery Plan. 
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Table 10-2. Wild Salmon and Steelhead Populations Current Monitoring 

VSP 
Parameter 

Chinook Steelhead Coho Chum 

Adult 
Abundance 

 Census counts - enumeration of live 
fish captured at weirs/traps and 
released upstream 

 Mark- Recapture: Genetic, carcass 
tagging, and/or live tagging 

 Area-Under-the-Curve (expansion of 
live fish counts) 

 Redd count expansion (Aerial or 
ground surveys) 

 Peak count expansion of live and 
dead counts  

 Census counts - enumeration of 
live fish captured at weirs/traps 
and released upstream 

 Mark-Recapture: live tagging 
with kelt recapture or re-sight 
via snorkeling 

 Redd count expansion (ground 
surveys) 

 

 Census counts - enumeration of 
live fish captured at weirs/traps 
and released upstream 

 Mark- Recapture: via live 
tagging 

 Spatially balanced (GRTS) 
surveys of redds, live fish and 
carcasses  

 

 Census counts - enumeration of 
live fish captured at weirs/traps 
and released upstream 

 Mark- Recapture: carcass 
tagging, and/or live tagging 

 Area-Under-the-Curve 
(expansion of live fish counts) 

 For very low abundance or 
extirpated populations, 
presence/absence surveys are 
conducted 

Adult 
Productivity 

 Combines other VSP metrics: adult 
abundance, diversity (age data, sex 
ratio) 

 pHOS from carcass recoveries in 
stream surveys  

 Harvest estimates from sport and 
commercial fishery sampling in 
mainstem Columbia and major 
tributaries via CWT and PIT tag 
expansions 

 

 Combines other VSP metrics: 
adult abundance, diversity (age 
data, sex ratio) 

 pHOS collection from 
traps/weirs, seining and snorkel 
surveys in some watersheds 

 Incidental fishery impact 
estimates from mainstem sport 
and commercial fishery 
sampling for LCR aggregate 

 

 Combines other VSP metrics: 
adult abundance, diversity (age 
data, sex ratio) 

 pHOS from carcass recoveries 
and live observations in stream 
surveys  

 Harvest estimates from sport 
and commercial fishery 
sampling in mainstem Columbia 
and major tributaries via CWT 
and PIT tag analysis 

 Combines other VSP metrics: 
adult abundance, diversity (age 
data, sex ratio) 

 pHOS:otolith sampling and/or 
Parental Based Tagging (PBT) 
used to determine origin 
(hatchery/wild)  

 Incidental fishery impact 
estimates from sport and 
commercial fishery sampling in 
mainstem Columbia 

Juvenile 
Productivity 

 Smolt abundance using traps and 
mark-recapture, 

 Smolt enumeration at collectors 

 Smolt per adult ratio data and smolt 
to adult returns (SAR) calculated from 
smolt and adult estimates 

 Smolt abundance using traps 
and mark-recapture 

 Smolt enumeration at 
collectors 

  Smolt per adult ratio data and 
smolt to adult returns (SAR) 
calculated from smolt and adult 
estimates 

 Smolt abundance using traps 
and mark-recapture 

 Smolt enumeration at 
collectors 

 Smolt per adult ratio data and 
smolt to adult returns (SAR) 
calculated from smolt and adult 
estimates 

 Smolt abundance using traps 
and mark-recapture 

 Smolt per adult ratio data and 
smolt to adult returns (SAR) 
calculated from smolt and adult 
estimates 
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VSP 
Parameter 

Chinook Steelhead  Coho Chum 

Spatial 
Distribution 

 Redds, live fish, and carcass counts by 
survey reach 

 GPS locations for individual redds in 
surveyed areas for some populations 

  

 Redd, live fish, and carcass 
counts by survey reach  

 GPS locations for individual 
redds in surveyed areas 

 

  

 Fish counts by section in 
spatially balanced (GRTS) index 
reaches 

 Redd density and reach 
occupancy rates (% of reaches 
with at least one redd) 

 GPS locations for individual 
redds in survey areas 

 Redds, live fish, and carcass 
counts by survey reach 

 GPS locations for individual 
redds in surveyed areas for 
some populations 

  

Species 
Diversity 

 Adult age, length and sex ratio from 
seining, traps, weirs or stream 
surveys 

 Juvenile age and length data from 
smolt traps 

 Adult entry timing from 
weir/trap,Redd construction timing 
from stream surveys 

 Juvenile outmigration timing from 
smolt trap 

 Genetic sampling from adults at 
weir/trap and juveniles at smolt traps 

 Adult age, length and sex ratio 
from seining, traps, weirs or 
stream surveys 

 Juvenile age and length data 
from smolt traps 

 Adult entry timing from 
weir/trap 

 Redd construction timing from 
stream surveys 

 Juvenile outmigration timing 
from smolt trap 

 Genetic baseline collected for 
certain systems 

 Genetic introgression 
monitoring in key watersheds 

 

 Adult age, length and sex ratio 
from seining, traps, weirs or 
stream surveys 

 Juvenile age and length data 
from smolt traps 

 Adult entry timing from 
weir/trap 

 Redd construction timing from 
stream surveys 

 Juvenile outmigration timing 
from smolt trap 

 Genetic baseline samples 
collected for certain systems 
(not analyzed) 

 Adult age, length and sex ratio 
from seining, traps, weirs or 
stream surveys 

 Juvenile age and length data 
from smolt traps 

 Redd construction timing from 
stream surveys 

 Juvenile outmigration timing 
from smolt trap 

 Genetic baseline from samples 
have been collected for certain 
systems 
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Table 10-3. Wild Salmon and Steelhead Populations Monitoring Improvement Actions Needed 

VSP 
Parameter 

Chinook Steelhead Coho Chum 

Adult 
Abundance 

 Continued development and 
maintenance of database infrastructure 

 Refine suite of monitoring methods 
annually to improve accuracy and 
precision of estimates 

 Continue to improve and expand 
implementation of genetic 
mark/recapture, where appropriate 

 Continue to improve annual data 
analysis process and reporting structure 
 

 Continued development and 
maintenance of database 
infrastructure 

 Develop alternative/ improved 
study design for winter 
steelhead abundance estimates 
with estimates of precision 

 Develop LCR specific 
redds/female and sex ratio data 
for winter steelhead 

 Test assumptions of 
mark/recapture estimates used 
for summer steelhead 
estimates 

 Continue to improve annual 
data analysis process and 
reporting structure 

 Continued development and 
maintenance of database 
infrastructure 

 Refine suite of monitoring 
methods annually to improve 
accuracy and precision of 
estimates 

 Develop a new GRTS draw from 
newly available master sample 
framework 

 Add additional sampling locations 
to develop annual estimates of 
redds/female needed for 
abundance estimates  

 Continue to improve annual data 
analysis process and reporting 
structure 

 Continued development 
and maintenance of 
database infrastructure 

 Refine suite of monitoring 
methods annually to 
improve accuracy and 
precision of estimates 

 Continue to improve 
annual data analysis 
process and reporting 
structure 
 

Adult 
Productivity 

 Improve estimates of incidental 
mortality in mark-selective fisheries 

 Refine sport and commercial sampling 
program to improve harvest estimates 

 Continue to explore use of PIT tag data 
and Parental Based Tagging (PBT) as 
tools for harvest assessment 

 Identify where fish management weirs 
are not meeting monitoring and 
management objectives, and determine 
infrastructure or operational needs to 
improve  

 Improve estimates of incidental 
mortality in mark-selective 
fisheries 

 Develop stock specific impact 
rates in mainstem fisheries 

 Develop additional methods for 
estimating gene flow and/or 
pHOS in steelhead 

 Determine misclassification rate 
of male versus female and/or 
summer versus winter (ultra 
sound fish or genetic markers) 

 Improve estimates of incidental 
mortality in mark-selective 
fisheries 

 Improve estimates of pHOS 
through continued review of 
surveying protocols 
 

 Improve estimates of 
incidental mortality in LCR 
mainstem and tributary 
fisheries 

 Continue to expand use of 
Parental Based Tagging to 
estimate origin of 
spawners 
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Juvenile 
Productivity 

 Improve smolt trap efficiency by 
operation of second trap, alternate site, 
or weir panels 

 Implement additional juvenile 
monitoring programs via smolt traps in 
key watersheds 

 Extend smolt trap seasons to account 
for additional species 

 Improve methods to account for missed 
smolt trapping days 

 Improve smolt trap efficiency 
by operation of second trap, 
alternate site, or weir panels 

 Implement additional juvenile 
monitoring programs via smolt 
traps in key watersheds 

 Extend smolt trap seasons to 
account for additional species 

 Improve methods to account 
for missed smolt trapping days 

 Improve smolt trap efficiency by 
operation of second trap, 
alternate site, or weir panels 

 Implement additional juvenile 
monitoring programs via smolt 
traps 

 Extend smolt trap seasons to 
account for additional species 

 Improve methods to account for 
missed smolt trapping days 
 

 Improve smolt trap 
efficiency by operation of 
second trap, alternate site, 
or weir panels 

 Implement additional 
juvenile monitoring 
programs via smolt traps 

 Extend smolt trap seasons 
to account for additional 
species 

 Improve methods to 
account for missed smolt 
trapping days 

Spatial 
Distribution 

 Finalize spatial extent of spawning 
(sample frame) 

 Improve ability to map and disseminate 
spatial data to fish managers 

 Finalize spatial extent of 
spawning (sample frame) 

 Consider spatially balanced 
(GRTS) juvenile parr sampling 

 Improve ability to map and 
disseminate spatial data to fish 
managers 

 Finalize spatial extent of 
spawning (sample frame) 

 Consider spatially balanced 
(GRTS) juvenile parr sampling 

 Improve ability to map and 
disseminate spatial data to fish 
managers 

 Finalize spatial extent of 
spawning (sample frame) 

 Improve ability to map and 
disseminate spatial data to 
fish managers 

Species 
Diversity 

 Develop long-term ESU phenotypic and 
genetic monitoring and sampling plan 

 Re-evaluate genetic baseline for fall 
(tule) Chinook now that mass marking 
has been fully implemented and NOR 
samples are identifiable 

 Develop DPS phenotypic and 
genetic monitoring and 
sampling plan 

 Continue implementation of 
genetic introgression study 
 

 Develop ESU phenotypic and 
genetic monitoring and sampling 
plan 

 Analyze archived genetic baseline 
samples 

 

 Develop ESU phenotypic 
and genetic monitoring 
and sampling plan 
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Table 10-4. Hatchery Monitoring 

Current Improvement Actions Needed 

In-Facility 

 In-season management of adult salmonid returns, 
broodstock collection and spawning protocols 

 Development of updated Hatchery and Genetic 
Management Plans (HGMP) for each hatchery program 
consistent with implementation of the Conservation and 
Sustainable Fisheries plan and incorporate HSRG 
standards and submit to NMFS for permitting 

 Enumeration of hatchery origin and natural origin 
returns to hatchery collection facilities and final 
disposition of each 

 Development of natural origin run and/or spawn timing 
curves to guide collection of natural origin broodstock for 
integrated programs 

 For integrated programs – enumeration of the 
number of hatchery and natural origin fish used in 
the broodstock for each species to calculate pNOB 

 Review and update protocols for spawning, incubation, 
rearing, and release strategies based on best available 
science 

 Hatchery return timing, age composition (from 
scales), stock composition (CWT analysis), sex ratio 
and length data for run reconstruction and 
forecasting 

 

 Survival to each life history stage during incubation 
and rearing (Green egg, Eyed egg, Fry, Parr, Smolt) 

 

 Growth/feed conversions and condition  

 Monthly fish health monitoring  

 Number of smolts released and size and condition 
factor at release 

 

 Water quality - regulated by Washington Department 
of Ecology - weekly and/or monthly samples to 
ensure facility compliance 
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Current Improvement Actions Needed 

Performance Measures 

 All hatchery origin adults are identifiable - juveniles 
are marked pre-release by one or more of the 
following: adipose fin-clip, CWT in snout, otolith 
marking (chum)  

 Estimate pHOS based on visual identification of hatchery 
origin fish (i.e. adipose fin-clips) where possible and 
explore methods to improve pHOS estimates for all 
species 

 Harvest rates – contribution to commercial and sport 
fisheries 

 Develop methods and reports on hatchery fish 
contribution to fisheries 

 Hatchery smolt to adult survival rates   

 pHOS via CWT expansion when appropriate and via 
otolith analysis and/or Parental Based tagging for 
chum (from supplementation program)  

 Calculation of pNOB, pHOS and PNI statistics annually for 
each hatchery program and development of a reporting 
format to track hatchery performance measures 

 

  Development and implementation of methods to 
estimate pHOS and/or gene flow for winter steelhead 

  Develop nutrient enhancement goals for watershed and 
include in updated escapement goals 

  Develop a regional monitoring plan for genetic and 
ecological interactions by hatchery-and natural-origin 
juveniles to assess impacts to the natural origin 
population 

  As additional data is collected and new methodologies 
become available, modify programs to achieve goals for 
PNI, pHOS and pNOB 
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Appendix 1 HATCHERY AND HARVEST REFORM 
STRATEGIES AND MEASURES 
 

The Washington Recovery Plan1 developed an integrated regional implementation strategy that 
set a roadmap for recovery by: 

 Setting population priorities and recovery abundance and productivity goals; 

 Assessing the threats and limiting factors that impact salmon and steelhead 
populations in each of the Lower Columbia ESUs; 

 Identifying population-specific impact reduction targets for habitat, hatchery, harvest, 
and hydro impacts; and  

 Establishing strategies and measures needed to address  habitat, hatchery, harvest, and 
hydro impacts and achieve recovery goals.   

The strategies and measures included in the Washington Recovery Plan provide initial guidance 
based on the current state of understanding of limiting factors and threats.  It is expected that 
refinements will occur as the strategies, measures and actions are implemented and the results 
are assessed.  Below are the relevant sections for hatchery and harvest strategies and measures 
as outlined in the Washington Recovery Plan.  Additonal information on recovery goals, 
population priorities, abundance and productivity goals impact reduction targets can be found 
in Volume 1 of the Washington Recovery Plan. 

Strategies and Measures 

Strategies and measures are fundamentally intended to produce biological results but are also 
based on economic, political, social, and cultural considerations.  These considerations are 
critical to the prospects for developing and implementing an effective and equitable recovery 
program.  Regional strategies and measures were developed in a series of meeting and 
workshops involving a working group of representative from implementing and affected 
agencies.  The strategies and measures include in this Plan provide initial guidance based on the 
current state of our understanding of limiting factors and threats.  The Plan anticipates that the 
applicable agencies will develop and implement detailed actions based on the strategies and 
measures.  Refinements to the strategies, measures and actions will occur during the Plan 
implementation and adaptive management process. 
 
The Washington Recovery Plan specifically defines strategies and measures as: 

 Strategies: provide broad guidance 

 Measures: provide specific descriptions of the mechanisms or categories of actions 
needed to carry out the strategies. 

                                                           
1 LCFRB, 2010, Volume 1, Chapter 5 
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Hatchery  

The hatchery strategy described in the Washington Recovery Plan includes both near-term and 
long-term strategies and measures to ensure that hatcheries support recovery of naturally 
spawning fish while also sustaining harvest opportunities. Some subbasins will be free of 
hatchery influence and hatchery programs. In other subbasins hatchery programs will serve 
specific conservation and harvest purposes consistent with goals for recovering naturally-
spawning populations.  

 
 

Figure 5-0-1. Lower Columbia production fish hatcheries and beginning dates of operation. 

Working Hypotheses 

 Historic hatchery operations in conjunction with other factors posed significant risks 
to the continued existence of many naturally-spawning populations. 

 Changes in hatchery operations have and will continue to contribute to reduce risks 
to naturally-spawning populations. 

 Additional reductions in hatchery impacts are needed to support the recovery of 
naturally-spawning populations. 

 Conservation hatchery programs can contribute to recovery through the 
preservation, reintroduction, and supplementation of naturally-spawning 
populations. 

 Hatcheries can provide harvest opportunities consistent with measures to restore 
and maintain healthy, harvestable naturally-spawning populations. 
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 Some hatchery programs have legal obligations to provide fish for mitigation 
purposes and those obligations will likely be offset to varying degrees by increases in 
natural production. 

 Returning adults from some hatchery programs currently sustain some natural 
populations. 

 Conservation and harvest benefits from hatchery programs can be realized with 
acceptable risks to naturally-spawning populations through effective integrated or 
segregated hatchery programs. 

 Restoration of healthy, harvestable naturally-spawning populations cannot be 
achieved solely by eliminating the effects of hatcheries either by closing all existing 
facilities or by replacing all production programs with conservation programs. 

Strategies 

 Expand use of hatchery reintroduction and supplementation programs to conserve 
and recover naturally-spawning fish when and where appropriate. 

 Reconfigure production-based hatchery programs for harvest to support populations 
and region-wide recovery goals while limiting or eliminating detrimental impacts on 
naturally-spawning populations. 

 Until harvestable naturally-spawning populations are restored, many lower 
Columbia River hatchery programs will continue to be operated to produce fish for 
harvest purposes in a manner consistent with restoring and maintaining healthy, 
harvestable naturally-spawning populations. 

 Base hatchery reform on a comprehensive assessment of the risks and benefits 
posed by artificial production programs. 

 Operate hatcheries to promote region-wide recovery through the application of 
appropriate risk containment measures for: 1) hatchery origin adults returning to 
natural spawning areas, 2) release of hatchery juveniles, 3) handling of natural origin 
adults at hatchery facilities, 4) water quality and effective disease control, and 5) 
mixed stock fisheries. 

 Assist in the design of hatchery programs to be consistent with recovery goals for 
lower Columbia ESUs and the ecological context of the watershed, including the 
characteristics of the habitat and the natural fish populations. 

 Promote local adaptation of natural and hatchery populations by managing hatchery 
broodstock to achieve proper genetic integration with, or segregation from, natural 
populations. 

 Minimize adverse ecosystem effects of and ecological interactions with hatchery-
origin fish.  

 Develop marking programs to assure that hatchery-produced fish are identifiable for 
harvest management and escapement accounting. 

 Use adaptive management to ensure that hatchery programs respond to new 
knowledge of how to further protect and enhance natural production and improve 
operational efficiencies. 
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 Promote public education concerning the role of hatcheries in the protection of 
natural populations. 

 Document and formalize hatchery operations through the use of the existing 
Hatchery Genetic Management Plans (HGMPs). 

 Seek flexibility in current funding to assure hatcheries have the resources to achieve 
complementary harvest and natural production objectives. 

Measures 

FALL CHINOOK 

 Reconfigure and reform hatchery programs for fall Chinook consistent with 
responsibilities identified in this Recovery Plan and standards established by the 
Hatchery Scientific Review Group. 

 Maintain or establish wild fish refuges for fall Chinook in selected watersheds by 
eliminating or limiting release and escapement of hatchery-origin fish into 
natural spawning areas. 

 Implement hatchery reforms for fall Chinook in phases in order to limit 
demographic risks of the reduction in hatchery supplementation of natural 
abundance in the interim until natural habitat and population productivity is 
sufficient to sustain local populations. 

 Use local watershed brood stock and integrated production strategies in fall 
Chinook hatchery programs in order to promote local adaptation and natural 
productivity. 

 Use fall Chinook juvenile release strategies to minimize ecosystem effects of and 
ecological interactions. 

 Use hatchery operation strategies to protect Lewis River naturally-spawning fall 
Chinook from ecosystem effects and ecological interactions. 

 Mark hatchery fall Chinook in priority watersheds to promote fishery utilization, 
facilitate the utilization of natural-origin fish in integrated programs, and 
enumerate hatchery fish in natural spawning areas. 

 Continue to produce, in a manner consistent with other recovery strategies and 
measures, sufficient numbers of hatchery fall Chinook to sustain significant 
fishery opportunities until harvestable naturally-spawning populations are 
restored. 

SPRING CHINOOK 

 Reconfigure and reform hatchery programs for spring Chinook consistent with 
responsibilities identified in this Recovery Plan and standards established by the 
Hatchery Scientific Review Group. 

 Reintroduce spring Chinook in upper Cowlitz and Lewis beginning with hatchery 
supplementation. 

 Develop plans for future hatchery programs with reestablished natural-origin 
spring Chinook populations, including integrated and segregated options. 
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 Develop and apply hatchery brood stock watershed transfer policies for spring 
Chinook. 

 Use spring Chinook juvenile release strategies to minimize ecosystem effects 
and ecological interactions. 

 Mark spring Chinook hatchery production for identification and harvest. 

 Continue to produce, in a manner consistent with other recovery strategies and 
measures, sufficient numbers of hatchery spring Chinook to sustain significant 
fishery opportunities until harvestable naturally-spawning populations are 
restored. 

COHO 

 Reconfigure and reform hatchery programs for coho consistent with 
responsibilities identified in this Recovery Plan and standards established by the 
Hatchery Scientific Review Group. 

 Maintain or establish wild fish refuges for coho in selected watersheds by 
limiting or eliminating release and escapement of hatchery-origin fish into 
natural spawning areas. 

 Expand use of local watershed brood stock and integrated production strategies 
in selected coho hatchery programs in order to promote local adaptation and 
natural productivity. 

 Improve segregated programs for coho, where appropriate, to meet established 
wild population protection criteria. 

 Develop conservation hatchery programs to restore native for coho in selected 
populations.  

 Reintroduce coho in upper Cowlitz and upper Lewis rivers. 

 Develop coho transfer policies as local brood stock is developed. 

 Use coho juvenile release strategies to minimize detrimental ecosystem impacts 
and ecological interactions. 

 Mark coho hatchery harvest production. 

 Establish naturally-spawning production sanctuary areas to be used for coho 
indicator stock programs. 

 Continue to produce, in a manner consistent with other recovery strategies and 
measures, sufficient numbers of hatchery coho to sustain significant fishery 
opportunities harvestable naturally-spawning populations are restored. 

STEELHEAD 

 Reconfigure and reform hatchery programs for steelhead consistent with 
responsibilities identified in this Recovery Plan and standards established by the 
Hatchery Scientific Review Group. 

 Maintain or establish wild fish refuges for steelhead in selected watersheds by 
limiting or eliminating release and escapement of hatchery-origin fish into 
natural spawning areas. 
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 Expand use of local watershed brood stock and integrated production strategies 
in selected steelhead hatchery programs in order to promote local adaptation 
and natural productivity.  

 Improve segregated programs for steelhead, where appropriate, to meet 
established wild population protection criteria. 

 Use steelhead juvenile release strategies to minimize detrimental ecosystem 
impacts and ecological interactions. 

 Utilize hatchery production to reintroduce winter steelhead in upper Cowlitz 
and Lewis rivers. 

 Continue to mark steelhead hatchery production. 

 Maximize harvest and removal of non-local summer and early winter steelhead 
produced from segregated hatchery programs. 

 Continue to produce, in a manner consistent with other recovery strategies and 
measures, sufficient numbers of hatchery steelhead to sustain significant fishery 
opportunities until harvestable naturally-spawning populations are restored. 

CHUM 

 Implement and expand hatchery programs for chum consistent with 
responsibilities identified in this Recovery Plan and standards established by the 
Hatchery Scientific Review Group.  

 Continue to enhance local chum populations using Grays and Chinook 
hatcheries. 

 Initiate additional conservation propagation programs for chum in order to 
restore depleted or extirpated populations and to reduce demographic risk. 

 Use DNA data to select appropriate chum brood stock. 

 Develop and apply hatchery brood stock watershed transfer policies for chum. 

Harvest 

Near-term and long-term strategies and measures set forth in the Washington Recovery Plan 
focus on two harvest aspects.  The first is to limit harvest impacts on recovery efforts and to 
assist in ultimately restoring naturally-spawning fish populations to healthy, harvestable levels. 
The second is to preserve fishery opportunities focusing on hatchery fish and strong natural 
origin populations in a manner that does not adversely affect recovery efforts.  Measures are 
included to integrate consideration of recovery goals into the Pacific Salmon Treaty, Pacific 
Fishery Management Council, and U.S. v. Oregon Management Agreement processes; and to 
improve marking and fishery monitoring programs. 

Working Hypotheses 

 

 Salmon recovery is predicated on restoration of healthy, harvestable naturally-
spawning populations.   
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 Historic fishing rates in conjunction with other factors posed significant risks to the 
continued existence of many naturally-spawning populations and were not 
sustainable. 

 Changes in fishery management to protect weak stocks have reduced harvest of 
some naturally-spawning populations in recent years. 

 Additional fishery management opportunities exist for reducing near term 
population risks for some species such as fall Chinook but opportunities for others 
such as chum salmon and steelhead are limited. 

 Additional fishery restrictions involve tradeoffs in foregone catch of healthy 
hatchery and naturally-spawning stocks in freshwater and ocean fisheries. 

 Reductions in fishing rates gradually reach a point of diminishing returns where 
further reductions do not significantly affect population risks. 

 Restoration of healthy, harvestable naturally-spawning populations will ultimately 
depend on a combination of actions involving harvest management, hatchery 
operations, habitat protection and restoration, and ecological interactions. 

Strategies 

 

 Assure fishery impacts to lower Columbia naturally spawning populations are 
managed to contribute to recovery. 

 Preserve fishery opportunity focused on hatchery fish and strong naturally spawning 
stocks in a manner that does not adversely affect recovery efforts. 

 Revise or adjust Fishery Management Plans for lower Columbia ESUs as needed to 
support the Lower Columbia Recovery goals and priorities. 

 Consider recovery goals for lower Columbia salmon and steelhead populations as 
identified in the Lower Columbia Recovery Plan in annual fishery management 
processes. 

 Ensure that scientific review of Lower Columbia Recovery Plan harvest objectives 
and current ESA management objectives occurs as part of the process in fishery 
management forums. 

 Research and employ best available technology to reduce incidental mortality of 
non-target fish in selective fisheries. 

 Seek to maintain and/or establish programs, priorities, regulatory frameworks, and 
coordination mechanisms for effective enforcement of fishery rules and regulations 
for the protection of fish and wildlife resources. 

Measures 

FALL CHINOOK 

 Implement actions to limit the exploitation rate of lower Columbia River tule fall 
Chinook in order to protect weak populations.  
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 Define appropriate fishery impact rates for fall Chinook based on assessments 
of near- and long-term risks to species viability and considerations of the needs 
to preserve fishery viability, manage hatchery surpluses, and promote 
implementation of other recovery measures. 

 Consider and expressly evaluate the potential for a sliding scale harvest plan 
based on annual abundance indicators for representative tule fall Chinook 
populations. 

 Conduct periodic reviews of fall Chinook harvest relative to habitat productivity 
and capacity to assure harvest objectives are synchronized with habitat 
changes. 

 Seek commitment from agencies and tribes in the Pacific Fisheries Management 
Council, North of Falcon, and Columbia River Compact processes to specifically 
manage annually for lower Columbia naturally-spawning fall Chinook and to 
establish a collaborative U.S. policy position for the international table at the 
Pacific Salmon Commission. 

 Improve tools to monitor and evaluate fishery catch to assure impacts to 
naturally-spawning fall Chinook are maintained within agreed limits. 

 Manage ocean, Columbia River, and tributary fisheries to meet the spawning 
escapement goal for lower Columbia bright fall Chinook. 

 Develop a more detailed process for in-season monitoring of stock specific 
harvest of fall Chinook in the Columbia River. 

 Implement basin wide marking for hatchery tule fall Chinook that is adequate 
for monitoring interception rates in specific fisheries, tributary harvest 
management, and monitoring escapement of naturally-spawning fish. 

 Address technical and policy issues regarding mass-marking and help develop 
programs to mark and monitor recoveries of fall Chinook in fisheries and 
escapement. 

SPRING CHINOOK 

 Define appropriate fishery impact rates for spring Chinook based on 
assessments of near- and long-term risks to species viability and considerations 
of the needs to preserve fishery viability, manage hatchery surpluses, and 
promote implementation of other recovery measures. 

 Continue to monitor Columbia River mark-selective fisheries and provide 
estimates of impacts to naturally produced lower Columbia spring Chinook.  

 Monitor and evaluate handling mortality impacts to released naturally-
spawning spring Chinook in Columbia River fisheries. 

 Develop gear and handling techniques, as well as regulatory options in both 
commercial and sport fisheries, to minimize mark-selective fishery impacts to 
naturally-spawning spring Chinook. 

 Develop a lower Columbia naturally-spawning spring Chinook harvest rate plan 
for management of Columbia River fisheries at such time as significant 
populations are re-established. 
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 Manage Columbia River commercial fisheries by time, area and mark-selective 
requirements to target hatchery fish and minimize impacts to naturally 
spawning spring Chinook. 

 

COHO 

 Define appropriate fishery impact rates for coho based on assessments of near- 
and long-term risks to species viability and considerations of the needs to 
preserve fishery viability, manage hatchery surpluses, and promote 
implementation of other recovery measures.  

 Implement actions to regulate the fishery impact rate on naturally-spawning 
lower Columbia River coho in order to protect weak indeed populations and 
reduce risks using a sliding scale harvest based on annual abundance indicators. 

 Maintain mark-selective sport fisheries in ocean, Columbia River, and tributaries 
and monitor impacts on naturally-spawning coho stocks. 

 Manage Columbia River commercial fisheries by time and area to target 
hatchery fish and to minimize impacts to naturally-spawning coho. 

 Review and evaluate the harvest management strategy developed to protect 
naturally-spawning Clackamas late coho in terms of its ability to protect 
naturally-spawning Washington late coho. 

STEELHEAD 

 Define appropriate fishery impact rates for steelhead based on assessments of 
near- and long-term risks to species viability and considerations of the needs to 
preserve fishery viability, manage hatchery surpluses, and promote 
implementation of other recovery measures. 

 Monitor and evaluate commercial and sport impacts to naturally-spawning 
steelhead in salmon and hatchery steelhead target fisheries. 

 Continue to improve gear and regulations to minimize incidental impacts to 
naturally-spawning steelhead. 

 Establish specific naturally-spawning steelhead encounter triggers for in-season 
Columbia River fishery adjustments needed to support lower Columbia recovery 
goals and strategies. 

 Work through U.S. v. Oregon and with Columbia River treaty Indian tribes to 
develop harvest plans for Wind River summer steelhead. 

 Monitor naturally-spawning steelhead handle rate in tributary salmon and 
steelhead fisheries. 

 Manage Columbia River commercial fisheries by time, area and gear to target 
hatchery fish and minimize impacts to naturally spawning steelhead.  

CHUM 
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 Columbia River Compact agencies will evaluate effectiveness of the baseline 
time and area management strategy for chum protection in the commercial 
fishery. 

 Develop more specific chum management details for pre-season and in-season 
management of the late fall commercial fishery. 

 Monitor chum handle rate in tributary winter steelhead and late coho sport 
fisheries.  



WDFW actions listed in the 2010 WA Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan

Impact Action # Description Program How does program address the action Program Element Status
Anticipated 

Completion date 
Challenges and 
Constraints

Coordinating 
Partners Impacted subbasins

Target 
Species Other species

Costs 
associated 
with the ESA 

listings
Hatchery 512 Maintain or establish wild fish refuges for fall 

Chinook in selected watersheds by eliminating or 
limiting release & escapement of hatchery‐origin 
fish into natural spawning areas

Fall Chinook No releases of fall chinook will occur in these basins to reduce 
interaction between hatchery and natural origin fish

Wild fish refuges Completed   pHOS from outside 
programs, habitat 
productivity and capacity

none Grays, Elochoman, 
MAG, Coweeman, 
NF Toutle, NF Lewis, 
EF Lewis, Salmon

Fall Chinook Other wild 
salmonid 
species

None

Weirs or other facilities will be operated to limit number of 
hatchery origin fish that can access natural spawning areas

Hatchery fish straying Ongoing all of these locations are 
being reviewed based on 
weir efficiency, funding 
and land owner 
agreements

NMFS Elochoman, 
Coweeman, NF 
Toutle, Kalama, 
Washougal 

Fall Chinook Other wild 
salmonid 
species

$400,000 

Hatchery 513 Implement hatchery reforms for fall Chinook in 
phases in order to limit demographic risks of the 
reduction in hatchery supplementation of natural 
abundance in the interim until natural habitat and 
population productivity is sufficient to sustain 
local populations

Fall Chinook Plant limited numbers of juvenile hatchery fish to maintain 
minimum population size to avoid demographic risk

Conservation/ 
supplementation 
programs

Being 
considered

2016 for completion 
of conservation/ 
supplementation plan

Appropriate broodstock, 
natural population size

NMFS Elochoman 
(proposed)

Fall Chinook None $100,000 

Fall Chinook Evaluate need for conservation brood stock program to maintain 
genetic legacy that is threatened by low adult abundance

Conservation/ 
supplementation 
programs

Being 
considered

2016 for completion 
of conservation/ 
supplementation plan

Natural population size NMFS Grays; MAG future 
possibility

Fall Chinook None $250,000 

Hatchery 514 Use local watershed brood stock and integrated 
production strategies in fall Chinook hatchery 
programs in order to promote local adaptation 
and natural productivity

Fall Chinook Incorporate wild fish into hatchery brood stock to reduce genetic 
separation between hatchery and natural origin stocks

Integrated programs Ongoing Collecting natural origin 
broodstock

Tacoma Power, 
NMFS and public

Lower Cowlitz,     NF 
Toutle, Kalama, 
Washougal

Fall Chinook None $45,000 

Hatchery 515 Use fall Chinook juvenile release strategies to 
minimize ecosystem effects and ecological 
interactions

Fall Chinook Ensure juveniles are fully smolted and released at a time when 
then move swiftly to the ocean to minimize interactions with 
natural origin juveniles in freshwater

Production programs Ongoing Smolt outmigration 
behavior

Tacoma Power 
and NMFS

Lower Cowlitz, 
Toutle, Kalama, 
Washougal

Fall Chinook Other wild 
salmonid 
species

None

Hatchery 516 Use hatchery operation strategies to protect Lewis 
River naturally‐spawning fall Chinook from 
ecosystem effects and ecological interactions

Fall Chinook Practice of not releasing hatchery fall chinook will minimize direct 
interactions, for coho and steelhead a combination of volitional 
releases and rearing to proper size at proper time will minimize 
interaction with juvenile fall chinook rearing in lower North Fork 
Lewis

Production programs Ongoing Smolt outmigration 
behavior

Tacoma Power 
and NMFS

NF Lewis Fall Chinook Other wild 
salmonid 
species

None

Hatchery 517 Mark hatchery fall Chinook fish in priority 
watersheds to promote fishery utilization, 
facilitate the utilization of natural‐origin fish in 
integrated programs, and enumerate hatchery fish 
in natural spawning areas

Fall Chinook All hatchery fall chinook releases downstream of Bonneville Dam 
are mass marked with and adipose fin clip to support mark‐
selective fisheries and allow for estimation of pHOS in natural 
spawning areas

Production programs Ongoing Marking logistics Tacoma Power 
and NMFS

Grays, Lower 
Cowlitz, Toutle, 
Kalama, Washougal

Fall Chinook None $1,000,000 

Hatchery 519 Reintroduce spring Chinook in upper Cowlitz and 
Lewis beginning with hatchery supplementation

Spring Chinook Natural origin and surplus hatchery origin adults are being 
transported upstream and 1000,000 juvenile spring chinook are 
acclimated and released in the upper North Fork Lewis basin to 
initiate the establishment of a naturally produced population in 
the Lewis subbasin

Reintroduction 
programs

Ongoing Broodstock, juvenile 
downstream collection

Tacoma, 
PacifiCorp and 
NMFS

NF Lewis, Cowlitz Spring 
Chinook

Other wild 
salmonid 
species

$70,000 

Hatchery 520 Develop plans for future hatchery programs 
relationship with reestablished natural‐origin 
spring Chinook populations, including integrated 
and segregated options Ch: develop plans for 
future hatchery programs

Spring Chinook Collaborate with PacifiCorp and Tacoma Power to develop 
Hatchery and Supplementation Plans and Fisheries and Hatchery 
Management Plan (FHMP) that guide future spring chinook 
hatchery programs in an adaptive manner to achieve goal of a 
self‐sustaining natural origin spring chinook populations in the 
Lewis and Cowlitz subbasins

Reintroduction 
programs

Ongoing Broodstock, juvenile 
downstream collection

Tacoma, 
PacifiCorp and 
NMFS

NF Lewis, Cowlitz Spring 
Chinook

Other wild 
salmonid 
species

$10,000 

Hatchery Actions
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WDFW actions listed in the 2010 WA Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan

Impact Action # Description Program How does program address the action Program Element Status
Anticipated 

Completion date 
Challenges and 
Constraints

Coordinating 
Partners Impacted subbasins

Target 
Species Other species

Costs 
associated 
with the ESA 

listings

Hatchery Actions

Hatchery 521 Develop and apply hatchery brood stock 
watershed transfer policies for spring Chinook

Spring Chinook Current protocols have been established to regulate transfers 
between basins

Production programs Completed Diesease and inpact to 
natural local population

Tacoma, 
PacifiCorp, USFWS 
and NMFS

Upper Cowlitz, 
Toutle, Kalama, NF 
Lewis

Spring 
Chinook

Other wild 
salmonid 
species

None

Hatchery 522 Use spring Chinook juvenile release strategies to 
minimize ecosystem effects and ecological 
interactions

Spring Chinook Ensure juveniles are fully smolted and released at a time when 
then move swiftly to the ocean to minimize interactions with 
natural origin juveniles in freshwater

Production programs Ongoing Smolt outmigration 
behavior

Tacoma, 
PacifiCorp and 
NMFS

Lower Cowlitz, 
Upper Cowlitz  
Kalama, NF Lewis

Spring 
Chinook

Other wild 
salmonid 
species

None

Hatchery 523 Mark spring Chinook hatchery production for 
identification and harvest

Spring Chinook All hatchery fall chinook releases downstream of Bonneville Dam 
are mass marked with and adipose fin clip to support mark‐
selective fisheries

Production programs Ongoing Marking logistics Tacoma, 
PacifiCorp and 
NMFS

Lower Cowlitz, 
Upper Cowlitz  
Kalama, NF Lewis

Spring 
Chinook

None None

Hatchery 524 Initiate additional conservation propagation 
programs for chum in order to restore depleted or 
extirpated populations and to reduce 
demographic risk. 

Chum Construct spawning channels and expand hatchery program 
using natural origin brood stock to seed channels with fry for the 
purposes of increasing abundance and expanding geographical 
range of natural origin populations

Supplementation 
programs

in progress 2018 Funding, land owner 
agreements, logistics, 
permitting

BPA, NMFS, land 
owners, USFWS, 
conservation 
districts

EF Lewis Spawning 
channel has been 
constructed and 
populated. 
Elochoman, 
Skamokawa and NF 
Lewis are in the 
planning stage. 
MAG, Lower 
Cowlitz, Kalama, 
Washougal are in 
scoping phase

Chum Other wild 
salmonid 
species

2 Million

Hatchery 525 Continue to enhance local chum populations using 
Grays and Chinook hatcheries

Chum Maintain conservation hatchery program at Grays River using 
natural origin brood stock from Grays River to supplement 
populations in the Grays Subbasin as safety net in case of natural 
catastrophe and reintroduce chum into other streams in Coast 
Strata, including Oregon tributaries

Supplementation and 
reintroduction 
programs

in progress 2018 Broodstock collection, 
operation of Sea 
Resources Hatchery

BPA, NMFS, 
ODFW and Sea 
Resources

Grays, Oregon 
estuary tributaries 
are on‐going ‐ 
Elochoman, 
Skamokawa, 
Chinook are 
proposed

Chum None None

Hatchery 527 Use DNA data to select appropriate brood stock 
for chum

Chum Complete DNA analysis that will show genetic similarities or 
difference between Lower Columbia chum populations and 
develop protocol for how existing populations can be best used 
to support reintroduction efforts

Supplementation 
programs

in progress 2018 Funding, land owner 
agreements, logistics, 
permitting

BPA, NMFS, land 
owners, USFWS, 
conservation 
districts

Elochoman, MAG, 
Lower Cowlitz, 
Kalama, NF Lewis, 
EF Lewis, 
Washougal, Lower 
Gorge

Chum None None

Hatchery 528 Develop and apply hatchery brood stock 
watershed transfer policies for chum

Chum Once developed, these plans will provide guidance for transfer of 
broodstock

Production programs Completed Diesease and inpact to 
natural local population

USFWS and NMFS Elochoman, MAG, 
Lower Cowlitz, 
Kalama, NF Lewis, 
EF Lewis, 
Washougal, Lower 
Gorge

Chum None None

Hatchery 529 Utilize hatchery production to reintroduce winter 
steelhead in upper Cowlitz and Lewis rivers

Steelhead In Cowlitz transport surplus integrated hatchery fish upstream to 
Upper Cowlitz, Cispus and Tilton and program has been 
converted to an integrated broodstock program; In Lewis 
transport returns from a natural origin brood program using 
lower river fish to above Swift Reservoir for reintroduction 
purposes  

Reintroduction 
programs

Ongoing Broodstock, juvenile 
downstream collection 
and passage

Tacoma, 
PacifiCorp and 
NMFS

Upper Cowlitz,     NF 
Lewis

Steelhead None $62,000 
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WDFW actions listed in the 2010 WA Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan

Impact Action # Description Program How does program address the action Program Element Status
Anticipated 

Completion date 
Challenges and 
Constraints

Coordinating 
Partners Impacted subbasins

Target 
Species Other species

Costs 
associated 
with the ESA 

listings

Hatchery Actions

Hatchery 532 Use steelhead juvenile release strategies to 
minimize detrimental ecosystem impacts and 
ecological interactions

Steelhead Ensure juveniles are fully smolted and released at a time when 
then move swiftly to the ocean to minimize interactions with 
natural origin juveniles in freshwater; use acclimation facilities 
for off station programs to reduce stray rates to natural 
spawning areas

Production programs Ongoing Smolt outmigration 
behavior

Tacoma Power, 
PacifiCorp and 
NMFS

Grays, Elochoman, 
Mag, Lower Cowlitz, 
Toutle, Coweeman, 
Kalama, NF Lewis, 
EF Lewis, Salmon, 
Washougal

Fall Chinook Other wild 
salmonid 
species

None

Hatchery 534 Continue to mark steelhead hatchery production Steelhead Fund marking program that uses adipose fin clip mass mark all 
hatchery produced steelhead for identification upon return to 
freshwater

Production programs Ongoing Marking logistics Tacoma, 
PacifiCorp, USFWS 
and NMFS

Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle, 
Coweeman, Kalama, 
NF Lewis, Salmon, 
Washougal

Steelhead None None

Hatchery 535 Maximize harvest and removal of non‐local 
summer and early winter steelhead produced 
from segregated hatchery programs 

Remove hatchery fish at weirs and WDFW hatcheries Production programs Ongoing Handling Logistics, 
adequate sites, land 
owner agreements

Tacoma Power, 
PacifiCorp, NMFS, 
land owners and 
USFWS

Mag, Lower Cowlitz, 
Toutle,  Kalama, NF 
Lewis, Washougal

Steelhead none $300,000 to 
operate weirs 

on lower 
Cowlitz

Hatchery 536 Develop conservation hatchery programs to 
restore native coho in selected populations

Coho Reduce hatchery program size to 150,000 smolts to reduce 
impact of hatchery program on natural origin production for key 
watersheds in the lower Columbia

Conservation/ 
production programs

Ongoing Broodstock Collection  NMFS Grays, Toutle, 
Washougal

coho Other wild 
salmonid 
species

None

Hatchery 537 Reintroduce coho in upper Cowlitz and upper 
Lewis rivers

Coho Initiate reintroduction by transporting surplus hatchery fish to 
seed watershed, the Cowlitz hatchery program is operated as an 
integrated broodstock program. The Lewis program will convert 
to integrated hatchery program when natural origin population 
becomes self‐sustaining

Reintroduction 
programs

Ongoing Broodstock, juvenile 
downstream collection 
and passage

Tacoma, 
PacifiCorp and 
NMFS

Upper Cowlitz,     NF 
Lewis

coho Other wild 
salmonid 
species

$90,000

Hatchery 539 Develop and apply hatchery brood stock 
watershed transfer policies for coho

Coho Current protocols do not allow for transfers between that have 
listed populations

Production programs Ongoing Diesease and inpact to 
natural local population

Tacoma, 
PacifiCorp and 
NMFS

Grays, Elochoman, 
Lower Cowlitz, 
Kalama, NF Lewis, 
Washougal

coho None None

Hatchery 540 Use coho juvenile release strategies to minimize 
detrimental ecosystem impacts and ecological 
interactions

Coho Ensure juveniles are fully smolted and released at a time when 
then move swiftly to the ocean to minimize interactions with 
natural origin juveniles in freshwater

Production programs Ongoing Smolt outmigration 
behavior

Tacoma Power, 
PacifiCorp and 
NMFS

Grays, Lower 
Cowlitz, Upper 
Cowlitz, Toutle, 
Kalama, NF Lewis, 
Washougal

coho Other wild 
salmonid 
species

None

Hatchery 541 Mark coho hatchery harvest production Coho All hatchery coho releases downstream of Bonneville Dam are 
mass marked with and adipose fin clip to support mark‐selective 
fisheries and allow for estimation of pHOS in natural spawning 
areas

Production programs Ongoing Marking logistics Tacoma, 
PacifiCorp and 
NMFS

Grays, Lower 
Cowlitz, Upper 
Cowlitz, Toutle, 
Kalama, NF Lewis, 
Washougal

coho Other wild 
salmonid 
species

None

Hatchery 542 Establish naturally‐spawning production sanctuary 
areas to be used for coho indicator stock 
programs

Coho Watersheds will be identified where hatchery coho releases will 
not occur to establish wild fish refuges

Wild fish refuges Completed   pHOS from outside 
programs

none Elochoman, MAG, 
Coweeman, NF 
Toutle, SF Toutle, EF 
Lewis

coho Other wild 
salmonid 
species

None
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WDFW actions listed in the 2010 WA Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan

Impact Action # Description Program How does program address the action Program Element Status
Anticipated 

Completion date 
Challenges and 
Constraints

Coordinating 
Partners Impacted subbasins

Target 
Species Other species

Costs 
associated 
with the ESA 

listings

Hatchery Actions

Hatchery 544 Reconfigure and reform hatchery programs for 
Fall Chinook consistent with responsibilities 
identified in this Recovery Plan and standards 
established by the Hatchery Scientific Review 
Group

Fall Chinook Program sizes were modified to achieve: 1)hatchery threat 
reduction benchmarks, as measured by improved fitness, 
2)achieve pHOS and PNI levels that will meet criteria for hatchery 
influence set forth by HSRG, 3)mitigation requirements in Cowlitz 
Settlement Agreement and 4)production levels that wills sustain 
productive fisheries

Production programs Ongoing Natural population size, 
straying form other 
production programs, 
facility constraints, 
mitigation goals

Tacoma Power 
and NMFS

Grays (Deep River), 
Lower Cowlitz, 
Toutle, Kalama, 
Washougal

Fall Chinook Other wild 
salmonid 
species

None

Hatchery 545 Continue to produce, in a manner consistent with 
other recovery strategies and measures, sufficient 
numbers of hatchery fall Chinook to sustain 
significant fishery opportunities until harvestable 
naturally‐spawning populations are restored

Fall Chinook Number of smolts released after implementation of CSF will 
exceed 87% of the pre‐CSF plan production to support existing 
ocean and freshwater fisheries, as natural origin population 
increases production levels and fishery performance will be 
evaluated resulting in consideration of future production changes

Production programs Ongoing Funding, fisheries 
support, natural 
population size

Tacoma Power, 
NMFS  

Grays (Deep River), 
Lower Cowlitz, 
Toutle, Kalama, 
Washougal

Fall Chinook none None

Hatchery 546 Reconfigure and reform hatchery programs for 
Spring Chinook consistent with responsibilities 
identified in this Recovery Plan and standards 
established by the Hatchery Scientific Review 
Group

Spring Chinook Program sizes were modified to achieve: 1)hatchery threat 
reduction benchmarks, as measured by improved fitness, 
2)achieve pHOS and PNI levels that will meet criteria for hatchery 
influence set forth by HSRG, 3)mitigation requirements in Cowlitz 
and Lewis Settlement Agreements and 4)production levels that 
wills sustain productive fisheries

Production programs Ongoing Natural population size, 
straying form other 
production programs, 
facility constraints, 
mitigation goals, fishing 
opportunity

Tacoma Power, 
PacifiCorp and 
NMFS

Cowlitz, Toutle, 
Kalama, Lewis

Spring 
Chinook

Other wild 
salmonid 
species

None

Hatchery 547 Continue to produce, in a manner consistent with 
other recovery strategies and measures, sufficient 
numbers of hatchery spring Chinook to sustain 
significant fishery opportunities until harvestable 
naturally‐spawning populations are restored

Spring Chinook Number of smolts released after implementation of CSF will 
exceed 107% of the pre‐CSF plan production to support existing 
ocean and freshwater fisheries, as natural origin population 
increases production levels and fishery performance will be 
evaluated resulting in consideration of future production changes

Production programs Ongoing Funding, fisheries 
support, natural 
population size

Tacoma Power, 
PacifiCorp and 
NMFS  

Lower Cowlitz, 
Kalama, NF Lewis

Spring 
Chinook

None None

Hatchery 548 Implement and expand hatchery programs for 
chum consistent with responsibilities identified in 
this Recovery Plan and standards established by 
the Hatchery Scientific Review Group

Chum implement chum reintroduction programs to achieve: 1)reduce 
demographic risks in terms of abundance and geographic 
distribution and 2)achieve pHOS and PNI levels that will meet 
criteria for hatchery influence set forth by HSRG

Reintroduction 
programs

in progress 2018 Broodstock Collection, 
natural origin population

BPA, NMFS, 
USFWS

Grays, Elochoman, 
MAG, Lower 
Cowlitz, Kalama, NF 
Lewis, EF Lewis, 
Washougal

Chum Other wild 
salmonid 
species

None

Hatchery 549 Reconfigure and reform hatchery programs for 
steelhead consistent with responsibilities 
identified in this Recovery Plan and standards 
established by the Hatchery Scientific Review 
Group

Steelhead Program sizes were modified to achieve: 1)hatchery threat 
reduction benchmarks, as measured by improved fitness, 
2)achieve pHOS and PNI levels that will meet criteria for hatchery 
influence set forth by HSRG, 3)mitigation requirements in Lewis 
and Cowlitz Settlement Agreement and 4)production levels that 
will sustain productive fisheries

Production programs Ongoing Natural population size, 
straying form other 
production programs, 
facility constraints, 
mitigation goals, fishing 
opportunity

Tacoma Power, 
PacifiCorp and 
NMFS

Grays, Elochoman, 
Mag, Lower Cowlitz, 
Toutle, Coweeman, 
Kalama, NF Lewis, 
EF Lewis, Salmon, 
Washougal

Steelhead Other wild 
salmonid 
species

None

Hatchery 550 Maintain or establish wild fish refuges for 
steelhead in selected watersheds by limiting or 
eliminating release and escapement of hatchery‐
origin fish into natural spawning areas

Steelhead As per WDFW's Statewide Steelhead Management Plans, identify 
a minimum of 1 basin per DPS that will be classified as a winter 
and/or steelhead refuge and will receive no plants of hatchery 
winter and/or summer steelhead 

Wild fish refuges in progress 2015 pHOS from outside 
programs

USFWS, public NF Toutle/Green,     
EF Lewis, Coastal 
Strata ‐ To Be 
Determined

Steelhead Other wild 
salmonid 
species

None

Hatchery 551 Expand use of local watershed brood stock and 
integrated production strategies in selected 
steelhead hatchery programs in order to promote 
local adaptation and natural productivity 

Steelhead Incorporate natural origin fish into hatchery brood stock to 
reduce genetic separation between hatchery and natural origin 
stocks

Integrated Programs Ongoing Collecting natural origin 
broodstock

Tacoma Power, 
PacifiCorp NMFS, 
USFWS

Cowlitz, Kalama, NF 
Lewis, MAG

Steelhead None $50,000

Steelhead Convert programs using out‐of basin hatchery stocks (i.e. 
Chambers creek) to hatchery programs using fish produced 
within the basin

Harvest programs Ongoing Collecting in basin 
broodstock,Maintaining 
run timing defferences

Tacoma Power, 
PacifiCorp, NMFS

Elochoman, Cowlitz, 
Kalama, NF Lewis 
Skamaina

Steelhead none $50,000
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WDFW actions listed in the 2010 WA Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan

Impact Action # Description Program How does program address the action Program Element Status
Anticipated 

Completion date 
Challenges and 
Constraints

Coordinating 
Partners Impacted subbasins

Target 
Species Other species

Costs 
associated 
with the ESA 

listings

Hatchery Actions

Hatchery 552 Improve segregated programs for steelhead, 
where appropriate, to meet established wild 
population protection criteria

Steelhead Hatchery program sizes adjusted to meet HSRG criteria for 
hatchery influence and to achieve recovery plan threat reduction 
targets, as measured by improved fitness

Harvest programs Ongoing Natural population size, 
straying form other 
production programs, 
facility constraints, 
mitigation goals, fishing 
opportunity

Tacoma Power, 
PacifiCorp, NMFS

Grays, Elochoman, 
Toutle, Coweeman, 
Kalama, NF Lewis, 
Salmon, Washougal

Steelhead none None

Hatchery 553 Continue to produce, in a manner consistent with 
other recovery strategies and measures, sufficient 
numbers of hatchery steelhead to sustain 
significant fishery opportunities until harvestable 
naturally‐spawning populations are restored

Steelhead Number of smolts released after implementation of CSF will 
exceed 95% of the pre‐CSF plan production to support existing 
fisheries, as natural origin population increases production levels 
and fishery performance will be evaluated resulting in 
consideration of future production changes

Harvest programs Ongoing Funding, fisheries 
support, natural 
population size

Tacoma Power, 
PacifiCorp, NMFS

Grays, Elochoman, 
Mag, Lower Cowlitz, 
Toutle, Coweeman, 
Kalama, NF Lewis, 
EF Lewis, Salmon, 
Washougal

Steelhead none None

Hatchery 554 Reconfigure and reform hatchery programs for 
coho consistent with responsibilities identified in 
this Recovery Plan and standards established by 
the Hatchery Scientific Review Group

Coho Program sizes were modified to achieve: 1)hatchery threat 
reduction benchmarks, as measured by improved fitness, 
2)achieve pHOS and PNI levels that will meet criteria for hatchery 
influence set forth by HSRG, 3)mitigation requirements in Lewis 
and Cowlitz Settlement Agreement and 4)production levels that 
will sustain productive fisheries

Production programs Ongoing Natural population size, 
straying form other 
production programs, 
facility constraints, 
mitigation goals, fishing 
opportunity

Tacoma Power, 
PacifiCorp and 
NMFS

Grays, Lower 
Cowlitz, Upper 
Cowlitz, Toutle, 
Kalama, NF Lewis, 
Washougal

Steelhead Other wild 
salmonid 
species

None

Hatchery 555 Maintain or establish wild fish refuges for coho in 
selected watersheds by limiting or eliminating 
release and escapement of hatchery‐origin fish 
into natural spawning areas 

Coho No releases of coho will occur in these basins to reduce 
interaction between hatchery and natural origin fish

Wild fish refuges Completed pHOS from outside 
programs, habitat 
productivity and capacity

none MAG, Coweeman,     
EF Lewis ‐ coho are 
not currently 
released into the 
Elochoman but may 
be released in the 
future.

coho Other wild 
salmonid 
species

None

Coho Weirs or other facilities will be operated to limit number of 
hatchery origin fish that can access natural spawning areas

Hatchery fish straying Ongoing all of these locations are 
being reviewed based on 
weir efficiency, funding 
and land owner 
agreements

NMFS Elochoman, Lower 
Cowlitz, Toutle

coho Other wild 
salmonid 
species

$175,000 

Hatchery 556 Expand use of local watershed brood stock and 
integrated production strategies in selected coho 
hatchery programs in order to promote local 
adaptation and natural productivity 

Coho Incorporate wild fish into hatchery brood stock to reduce genetic 
separation between hatchery and natural origin stocks

Integrated Programs Ongoing Collecting natural origin 
broodstock

Tacoma Power, 
PacifiCorp NMFS, 
USFWS

Grays, Upper 
Cowlitz, Toutle, 
Kalama, NF Lewis, 
Washougal

coho None $200,000 for 
100% CWT on 

Cowlitz

Hatchery 557 Improve segregated programs for coho, where 
appropriate, to meet established wild population 
protection criteria 

Coho Hatchery program sizes adjusted to meet HSRG criteria for 
hatchery influence and to achieve recovery plan threat reduction 
targets, as measured by improved fitness. Reintroduction 
program on the Lewis will require fish collection standards to be 
achieved in order to meet HSRG standards

Harvest programs Ongoing Natural population size, 
straying form other 
production programs, 
facility constraints, 
mitigation goals, fishing 
opportunity

Tacoma Power, 
PacifiCorp, NMFS

Lower Cowlitz,      NF 
Lewis

coho None None

Hatchery 558 Continue to produce, in a manner consistent with 
other recovery strategies and measures, sufficient 
numbers of hatchery coho to sustain significant 
fishery opportunities until harvestable naturally‐
spawning populations are restored.

Coho Number of smolts released after implementation of CSF will 
exceed 81% of the pre‐CSF plan production to support existing 
ocean and freshwater fisheries, as natural origin population 
increases production levels and fishery performance will be 
evaluated resulting in consideration of future production changes

Harvest programs Ongoing Funding, fisheries 
support, natural 
population size

Tacoma Power, 
PacifiCorp, NMFS

Grays (Deep River), 
Grays, Lower 
Cowlitz, Upper 
Cowlitz, Toutle, 
Kalama, NF Lewis, 
Washougal

coho None None
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WDFW actions listed in the 2010 WA Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan

Impact Action # Description Program How does program address the action Program Element Status
Anticipated 

Completion date 
Challenges and 
Constraints

Coordinating 
Partners Impacted subbasins

Target 
Species Other species

Costs 
associated 
with the ESA 

listings
Harvest 407 Consider and expressly evaluate the potential for 

a sliding scale harvest plan based on annual 
abundance indicators for representative tule fall 
Chinook populations

Fall Chinook 
(Tule Stock)

Worked through PFMC process to adopt an abundance based 
harvest matrix.  This framework  sets the annual exploitation rate 
limit depending on the abundance of Lower River Hatchery (LRH) 
tule Chinook. It was demonstrated that LRH fish are a valid 
indicator of the relative abundance of natural‐origin tule Chinook. 
It was also demonstrated that the abundance framework, if 
implemented over time, would have a conservation benefits that 
was equal or greater to a fixed exploitation rate of 0.36. This is 
accomplished by reducing harvest when abundance is low and 
populations are most in need of protection while providing some 
increase in opportunity when abundance is relatively high.

Fishery management completed natural origin abundance NMFS, PFMC, 
ODFW, CRITFC, 
NWIFC, public

Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle 
(Green), Coweeman, 
Kalama, NF Lewis, 
EF Lewis, Salmon, 
Washougal

fall Chinook none None

Harvest 408 Conduct periodic reviews of fall Chinook harvest 
relative to habitat productivity and capacity to 
assure harvest objectives are synchronized with 
habitat changes

Fall Chinook 
(Tule Stock)

A Risk assessment was completed as part of the adoption of the 
abundance based fishery management matrix, Risk assessment 
utilized EDT information from Recovery Plan regarding habitat 
productivity and capacity. A updated risk assessment review is 
expected in the future concurrent with the abundance based 
management matrix.

Risk assessment ongoing Funding for monitoring, 
updated habitat data

NMFS, PFMC, 
ODFW, CRITFC, 
NWIFC, public

Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle 
(Green), Coweeman, 
Kalama, NF Lewis, 
EF Lewis, Salmon, 
Washougal

fall Chinook none None

Harvest 408 Conduct periodic reviews of fall Chinook harvest 
relative to habitat productivity and capacity to 
assure harvest objectives are synchronized with 
habitat changes

Fall Chinook 
(Tule Stock)

Participate in NOAA Fisheries 5‐year status review process, which 
will evaluate all H's.

Status review ongoing Scope of work, updated 
habitat data

NMFS, Tacoma 
Power, PacifiCorp, 
Cowlitz Tribe

Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle 
(Green), Coweeman, 
Kalama, NF Lewis, 
EF Lewis, Salmon, 
Washougal

fall Chinook none None

Harvest 409 Seek commitment from agencies and tribes in the 
Pacific Fisheries Management Council, North of 
Falcon, and Columbia River Compact processes to 
specifically manage annually for lower Columbia 
naturally‐spawning tule fall Chinook and to 
establish a collaborative US policy position for the 
international table at the Pacific Salmon 
Commission

Fall Chinook 
(Tule Stock)

All of the ocean and freshwater fisheries from Alaska to Mexico 
are managed to comply with the abundance‐based management 
model adopted by the PFMC.

Fishery management completed Constrains fisheries NMFS, PFMC, 
ODFW, CRITFC, 
NWIFC, public

Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle 
(Green), Coweeman, 
Kalama, NF Lewis, 
EF Lewis, Salmon, 
Washougal

fall Chinook none None

Harvest 410 Improve tools to monitor and evaluate fishery 
catch to assure impacts to naturally‐spawning fall 
Chinook are maintained within agreed limits

Fall Chinook 
(Tule Stock)

Fisheries are managed based on CWT, PIT, VSI and DNA analysis.  
Monitoring and evaluation methods are reviewed and updated.

Harvest monitoring ongoing Funding NMSF, Columbia 
Treaty tribes, 
IDFG, ODFW, 
USFWS, BPA

Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle 
(Green), Coweeman, 
Kalama, NF Lewis, 
EF Lewis, Salmon, 
Washougal

fall Chinook none None

Harvest 411 Manage ocean, Columbia River, and tributary 
fisheries to meet the spawning escapement goal 
for lower Columbia bright fall Chinook

Fall Chinook 
(Bright Stock)

Annual PFMC/North of Falcon and Columbia River Compact fall 
season setting processes  use the 5,700 fish escapement goal to 
the Lewis River to limit fisheries, up to and including closing 
fisheries

Fishery management ongoing Wild fish collection and 
tagging, hydro operations, 
harvest monitoring

PacifiCorp, ODFW NF Lewis fall Chinook none None

Harvest Actions
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WDFW actions listed in the 2010 WA Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan

Impact Action # Description Program How does program address the action Program Element Status
Anticipated 

Completion date 
Challenges and 
Constraints

Coordinating 
Partners Impacted subbasins

Target 
Species Other species

Costs 
associated 
with the ESA 

listings

Harvest Actions

Harvest 412 Develop a more detailed process for in‐season 
monitoring of stock specific harvest of fall Chinook 
in the Columbia River

Fall Chinook Fishery managers use CWT analysis in‐season to manage all 
Columbia River fisheries.  Run sizes are updated based on dam 
counts.  Escapment information is used when possible to provide 
information on run strength.

Fishery management ongoing Funding NMSF, Columbia 
Treaty tribes, 
IDFG, ODFW, 
USFWS, BPA

Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle 
(Green), Coweeman, 
Kalama, NF Lewis, 
EF Lewis, Salmon, 
Washougal

fall Chinook none None

Harvest 413 Implement a basin wide marking plan for hatchery 
tule fall Chinook that is adequate for monitoring 
interception rates in specific fisheries, tributary 
harvest management, and monitoring 
escapement of naturally‐spawning fish

Fall Chinook 
(tule Stock)

All hatchery tule fall chinook are released with and adipose fin 
clip for identification in fisheries and on spawning grounds.  The 
CWT marking programs allows for population specific harvest 
estimates.  In conjunction these two programs support fishery 
monitoring needs

Stock identification ongoing Funding NMFS, Tacoma 
Power, ODFW

Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle 
(Green), Coweeman, 
Kalama, NF Lewis, 
EF Lewis, Salmon, 
Washougal

fall Chinook one None

Harvest 414 Address technical and policy issues regarding mass 
marking and help develop programs to mark and 
monitor recovery of fall Chinook in fisheries and 
escapement

Fall Chinook Mark‐selective fisheries are evaluated. Fishery monitoring ongoing Funding, monitoring, 
tribal concerns, 
complexity of fisheries 
analysis, release mortality 
rates

NMSF, Columbia 
Treaty tribes, 
IDFG, ODFW, 
USFWS

Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle 
(Green), Coweeman, 
Kalama, NF Lewis, 
EF Lewis, Salmon, 
Washougal

fall Chinook none $15,000 

Harvest 415 Columbia River Compact agencies will develop a 
management strategy to protect chum during late 
fall commercial fisheries.  The strategy would 
evaluate information acquired in recent years and 
would develop specific criteria for in‐season 
fishery adjustments based on chum encounter 
rates in the fishery

Chum Commercial fisheries are mostly scheduled to be completed 
before the end of October when the chum begin to migrate into 
the Columbia River.

Fishery management ongoing funding, monitor handle 
in fisheries

ODFW Grays, Elochoman, 
MAG, Lower 
Cowlitz, Touitled, 
Coweeman, Kalama, 
NF Lewis, EF Lewis, 
Salmon, Washougal, 
Lower Gorge

chum coho none

Harvest 417 Monitor chum handle rate in tributary winter 
steelhead and late coho sport fisheries

Chum Chum handle is recorded in all areas where creel programs occur.  Fishery monitoring ongoing funding, limited creel 
programs

none Grays, Elochoman, 
MAG, Lower 
Cowlitz, Touitled, 
Coweeman, Kalama, 
NF Lewis, EF Lewis, 
Salmon, Washougal

chum none None

Harvest 418 Monitor and evaluate commercial and sport 
impacts to naturally‐spawning steelhead in 
salmon and hatchery steelhead target fisheries

Steelhead Impacts are estimated for each fishery in the mainstem Columbia 
River and reported in Joint Staff Compact Reports.  Impacts in 
tributary fisheries are included in the FMEPs.

Fishery monitoring ongoing funding, DNA analysis, 
fishery monitoring

NMFS, ODFW Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle, 
Coweeman, Kalama, 
NF Lewis, EF Lewis, 
Salmon, Washougal

steelhead none None
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WDFW actions listed in the 2010 WA Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan

Impact Action # Description Program How does program address the action Program Element Status
Anticipated 

Completion date 
Challenges and 
Constraints

Coordinating 
Partners Impacted subbasins

Target 
Species Other species

Costs 
associated 
with the ESA 

listings

Harvest Actions

Harvest 419 Continue to improve gear and regulations to 
minimize incidental impacts to naturally‐spawning 
steelhead

Steelhead This is accomplished in the mainstem commercial fishery via 
time, area and gear restrictions.  In the mainstem sport fishery, 
all wild fish are released.  In the tributary sport fisheries, 
regulations are set to avoid times and areas where wild steelhead 
or their offspring are present.  Gear restrictions are also used in 
some areas to provide additional protection to wild steelhead.

Fishery management ongoing Implementation of 
Alternative Gear, release 
mortality, harvest goals 
for other species

ODFW, NMFS Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle, 
Coweeman, Kalama, 
NF Lewis, EF Lewis, 
Salmon, Washougal

steelhead none None

Harvest 420 Establish specific naturally‐spawning steelhead 
encounter triggers for in‐season Columbia River 
fishery adjustments needed to support lower 
Columbia recovery goals and strategies

Steelhead ESA impact limits have been established by NMFS and are 
managed for in the fisheries.

Fishery management ongoing funding, DNA analysis, 
fishery monitoring

ODFW, NMFS Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle, 
Coweeman, Kalama, 
NF Lewis, EF Lewis, 
Salmon, Washougal

steelhead none None

Harvest 421 Work through U.S. v. Oregon and with Columbia 
River treaty Indian tribes to develop harvest plans 
for Wind River summer steelhead

Steelhead The Wind River was established as a wild steelhead refuge (gene 
bank) as part of WDFW's Statewide Steelhead Management Plan. 
The treaty indian fisheries are managed based on abundance 
based harvest rate for steelhead, with limits in place to protect 
wild stocks.

Fishery management ongoing location of the treaty 
fishery in relation to the 
Wind River

NMSF, Columbia 
Treaty tribes, 
IDFG, ODFW, 
USFWS

Wind steelhead none None

Harvest 422 Monitor naturally‐spawning steelhead handle rate 
in tributary salmon and steelhead fisheries

Steelhead Implemented creel program for winter steelhead fisheries for the 
purpose of estimating handle of natural origin steelhead in 
steelhead sport fisheries, creel programs rotates between basins 
every 3 years 

Fishery monitoring ongoing Funding WDFW, Columbia 
River Salmon and 
Steelhead 
endorsement fund

Coweeman, Kalama, 
EF Lewis, 
Washougal, Rock 
Creek (Stevenson) 
and Wind River

steelhead none $300,000 

Harvest 423 Manage Columbia River commercial fisheries by 
time,  area, and gear to target hatchery fish and 
minimize impacts to naturally‐spawning steelhead

Steelhead Time, area and area closures have been used in the Columbia 
River for over 100 years and continue to a greater extent 
currently.   

Fishery management ongoing Implementation of 
Alternative Gear, release 
mortality, harvest goals 
for other species

ODFW Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle, 
Coweeman, Kalama, 
NF Lewis, EF Lewis, 
Salmon, Washougal

steelhead none None

Harvest 425 Maintain selective sport fisheries in Ocean, 
Columbia River, and tributaries and monitor 
naturally‐spawning coho stock impacts

Coho  The Buoy 10, Lower Columbia and tributaries fisheries are all 
mark‐selective, most ocean fisheries are mark selective.  
Spawning surveys to estimate natural coho abundance is 
occurring in the lower Columbia tributaries (beginning in 2010).

Fishery management 
and monitoring

ongoing funding, monitoring of 
fisheries and spawning 
grounds

PFMC, ODFW Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle, 
Coweeman, Kalama, 
NF Lewis, EF Lewis, 
Salmon, Washougal

coho none None
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WDFW actions listed in the 2010 WA Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan

Impact Action # Description Program How does program address the action Program Element Status
Anticipated 

Completion date 
Challenges and 
Constraints

Coordinating 
Partners Impacted subbasins

Target 
Species Other species

Costs 
associated 
with the ESA 

listings

Harvest Actions

Harvest 426 Manage Columbia River commercial fisheries 
managed by time,  area, and gear to target 
hatchery fish and minimize impacts to naturally‐
spawning coho

Coho  Time, area and area closures have been used in the Columbia 
River for over 100 years and continue to a greater extent 
currently.   The new Washington Columbia River Fishery 
Management Policy includes provisions to incorporate additional 
mark‐selective commercial fisheries and focusing the commercial 
fishery in off‐channel sites.  Coho tangle net fisheries have been 
implemented in the Columbia River with a lower release 
mortality rate compared to traditional gill nets.  Alternative gear 
(beach and purse seines) is being implemented for use in 
mainstem Columbia River commercial fisheries.

Fishery management ongoing Implementation of 
Alternative Gear, release 
mortality, harvest goals 
for other species

Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle, 
Coweeman, Kalama, 
NF Lewis, EF Lewis, 
Salmon, Washougal

coho none None if you 
don't include 
Alternative 
Gear Project.  If 
you include 
Alternative 
Gear Project 
then it would 
be over $7 
million for 
Washington 
only

Harvest 427 Review and evaluate the harvest management 
strategy developed to protect naturally‐spawning 
Clackamas late coho in terms of its ability to 
protect naturally‐spawning Washington late coho

Coho  A risk assessment for Washington coho populations was 
conducted through the PFMC in 2013‐2014.  The risk assessment 
was used to develop an abundance‐based harvest rate matrix for 
lower Columbia natural coho.

Fishery management completed natural origin abundance NMFS, PFMC, 
ODFW, CRITFC, 
NWIFC, public

Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle 
(Green), Coweeman, 
Kalama, NF Lewis, 
EF Lewis, Salmon, 
Washougal

coho none None

Harvest 428 Continue to monitor Columbia River selective 
fisheries and provide estimates of impacts to 
naturally produced lower Columbia spring Chinook

Spring Chinook Recovery efforts for spring Chinook in the ESU are focused on re‐
introduction programs in the Lewis and Cowlitz River above the 
dams.  There are not significant numbers of naturally spawning 
spring Chinook in the lower Columbia tributaries. All fisheries are 
monitored to estimate handle and mortality of unmarked spring 
Chinook.  

Fishery Monitoring ongoing Funding, fishery 
monitoring

ODFW Cowlitz, Kalama, 
Lewis

spring 
Chinook

none None

Harvest 429 Monitor and evaluate handling mortality impacts 
to released naturally‐spawning spring Chinook in 
Columbia River fisheries

Spring Chinook Impacts to spring Chinook released from Columbia River fisheries 
are estimated in the fishery model. All fisheries are monitored to 
estimate handle and mortality of unmarked spring Chinook.  

Fishery Monitoring ongoing Funding, fishery 
monitoring

ODFW Upper/Lower 
Cowlitz, Kalama, NF 
Lewis

spring 
Chinook

none None

Harvest 430 Develop gear and handling techniques, as well as 
regulatory options in both commercial and sport 
fisheries, to minimize selective fishery impacts to 
naturally‐spawning spring Chinook

Spring Chinook Implemented commercial fisheries using tangle nets with 
recovery boxes and sport fisheries requiring barbless hooks to 
maximize post release survival rates for natural origin spring 
chinook.  All commercial fishers are required to take a class on 
fish handling and release techniques to minimize mortality.

Fishery management ongoing Release mortality rates, 
public education, funding 
for monitoring

ODFW, NMFS Upper/Lower 
Cowlitz, Kalama, NF 
Lewis

spring 
Chinook

none None

Harvest 431 Develop a lower Columbia naturally‐spawning 
spring Chinook harvest rate plan for management 
of Columbia River fisheries at such time as 
significant populations are re‐established

Spring Chinook WDFW will work with NMFS and Columbia River Compact to 
establish allowable harvest rates for Lower Columbia natural 
origin spring chinook

Fishery management TBD natural origin abundance PacifiCorp, 
Tacoma Power, 
NMFS, ODFW

Upper Cowltiz, NF 
Lewis

spring 
Chinook

none None

Harvest 432 Manage Columbia River commercial fisheries by 
time, area, and mark‐selective requirements to 
target hatchery fish and minimize impacts to 
naturally spawning spring Chinook

Spring Chinook Time and area closures are used to focus fishery on times and 
areas where hatchery abundance is high and and avoid times and 
area where natural origin fish are in high abundance and tangle 
nets with recovery boxes are used to minimize impacts on 
natural origin spring chinook

Fishery Management ongoing natural origin abundance PacifiCorp, 
Tacoma Power, 
NMFS, ODFW

Upper/Lower 
Cowlitz, Kalama, NF 
Lewis

spring 
Chinook

none None
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WDFW actions listed in the 2010 WA Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan

Impact Action # Description Program How does program address the action Program Element Status
Anticipated 

Completion date 
Challenges and 
Constraints

Coordinating 
Partners Impacted subbasins

Target 
Species Other species

Costs 
associated 
with the ESA 

listings

Harvest Actions

Harvest 433 Implement actions to limit the exploitation rate of 
lower Columbia River tule Fall Chinook in order to 
protect weak populations

Fall Chinook 
(Tule Stock)

Mark‐selective fisheries are being evaluated. Worked through 
PFMC process to adopt an abundance based harvest matrix.  This 
framework  sets the annual exploitation rate limit depending on 
the abundance of Lower River Hatchery (LRH) tule Chinook. It 
was demonstrated that LRH fish are a valid indicator of the 
relative abundance of natural‐origin tule Chinook. It was also 
demonstrated that the abundance framework, if implemented 
over time, would have a conservation benefits that was equal or 
greater to a fixed exploitation rate of 0.36. This is accomplished 
by reducing harvest when abundance is low and populations are 
most in need of protection while providing some increase in 
opportunity when abundance is relatively high.

Fishery management completed natural origin abundance NMFS, PFMC, 
ODFW, CRITFC, 
NWIFC, public

Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle 
(Green), Coweeman, 
Kalama, NF Lewis, 
EF Lewis, Salmon, 
Washougal

fall Chinook none None

Harvest 437 Implement actions to regulate the fishery impact 
rate on naturally‐spawning lower Columbia River 
coho in order to protect weak populations and 
reduce risks using a sliding scale harvest based on 
annual abundance indicators

Coho  A risk assessment for Washington coho populations was 
conducted through the PFMC in 2013‐2014.  The risk assessment 
was used to develop an abundance‐based harvest rate matrix for 
lower Columbia natural coho.  This new matrix is expected to be 
adopted by PFMC and NMFS in 2015.

Fishery management completed natural origin abundance NMFS, PFMC, 
ODFW, CRITFC, 
NWIFC, public

Grays, Elochoman, 
MAG, Lower 
Cowlitz, Upper 
Cowlitz, Toutle 
(Green), Coweeman, 
Kalama, NF Lewis, 
EF Lewis, Washougal

coho none None
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WDFW actions listed in the 2010 WA Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan

Impact Action # Description Program How does program address the action Program Element Status
Anticipated 

Completion date 
Challenges and 
Constraints

Coordinating 
Partners Impacted subbasins

Target 
Species Other species

Costs associated 
with the ESA listings

Monitoring837 Maintain current biological sampling efforts for 
representative priority populations of all species 
and strata.

VSP Monitoring Annual sampling results produce abundance 
estimates for most lower Columbia populations. 
Highest priority are primary populations and 
populations with large hatchery programs.  Other 
VSP parameters estimated for a subset of lower 
Columbia populations.

Population Status ongoing funding, sampling design, 
implementation logistics, 
landowner access, mass 
marking

 PacifiCorp, 
Tacoma Power, 
BPA, NMFS

Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, SF Toutle, NF 
Toutle, Upper Cowlitz, 
Cispus, Tilton, Kalama, NF 
Lewis, EF Lewis, Salmon, 
Washougal, Lower Gorge, 
Upper Gorge

spring 
chinook, fall 
chinook, 
coho, chum, 
winter 
steelhead, 
summer 
steelhead

none 3.5 million

Monitoring838 Implement additional intensive biological 
monitoring for juveniles and/or adults in all strata 
to meet representative monitoring needs of 
multiple species.

VSP Monitoring Conduct  Fish In Fish Out (FIFO) sampling for 
selected population or sub‐populations to estimate 
juvenile production and freshwater productivity.

Population Status ongoing funding, sampling design, 
implementation logistics, 
landowner access

 PacifiCorp, 
Tacoma Power, 
BPA, NMFS

Grays/Chinook, MAG, Lower 
Cowlitz, Coweeman, Upper 
Cowlitz, Cispus, Tilton, 
Kalama, NF Lewis, Lower 
Gorge, Upper Gorge

fall chinook, 
coho, chum, 
winter and 
summer 
steelhead

none 1.0 million

Monitoring839 Implement a comprehensive natural coho 
sampling program in Washington in all strata.

VSP Monitoring A comprehensive LCR ESU monitoring program has 
been initiated to estimate coho adult abundance 
for the ESU, including individual estimates for most 
lower Columbia River populations.  Expanded 
Action #837 to include coho adult abundance 
monitoring throughout the LCR ESU.

Abundance Estimation ongoing funding, sampling design, 
implementation logistics, 
landowner access

 PacifiCorp, 
Tacoma Power, 
BPA, NMFS

Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, SF Toutle, NF 
Toutle, Upper Cowlitz, 
Cispus, Tilton, Kalama, NF 
Lewis, EF Lewis, Salmon, 
Washougal, Lower Gorge

coho fall chinook, 
chum 

500,000

Monitoring840 Expand current chum salmon sampling efforts to 
include more Intensive and Inventory monitoring 
of adults and juveniles.

VSP Monitoring Intensive monitoring for adult and juveniles occurs 
for the Grays population and for adults for the 
Lower Gorge (Below Bonneville) population.  
Limited presence/absence monitoring occcurs in 
other populations where abundance is very low or 
considered extirpated.

Population Status ongoing funding, sampling design, 
implementation logistics, 
small natural origin 
population size

 PacifiCorp, 
Tacoma Power, 
BPA, NMFS

Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, Kalama, NF 
Lewis, EF Lewis, Washougal, 
Lower Gorge, Upper Gorge

chum fall chinook, 
coho

                     750,000 

Monitoring841 Augment current sampling programs for fall 
Chinook and winter steelhead with more intensive 
adult and juvenile sampling levels in selected 
areas.

VSP Monitoring Improvement of study designs and increased 
survey effort to estimate NOR/HOR abundance 
(pHOS) with the goal of meeting NOAA monitoring 
guidance standards for fall Chinook. Increased 
survey effort for winter steelhead monitoring . 
Initiating efforts to improve winter steelhead 
monitoring study design.

Population Status ongoing funding, sampling design, 
implementation logistics, 
landowner access

PacifiCorp, 
Tacoma Power, 
BPA, NMFS

Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, SF Toutle, NF 
Toutle, Upper Cowlitz, 
Cispus, Tilton, Kalama, NF 
Lewis, EF Lewis, Salmon, 
Washougal, Lower Gorge, 
Upper Gorge

fall chinook, 
winter 
steelhead

coho and 
chum

500,000

Monitoring860 Continue to implement intensive monitoring and 
evaluation of reintroduction efforts for coho, 
spring Chinook and steelhead in the upper Cowlitz 
and Cispus rivers.

VSP Monitoring Current program estimates adult escapement 
(truck and haul) and juvenile outmigrants based on 
juvenile collection efficiency for re‐introduced 
populations.  Program to be expanded to evaluate 
other VSP parameters when populations become 
self‐sustaining.

Population Status ongoing funding, implementation 
logistics, small natural 
origin populaton size, 
poor juvenile collection 
efficiency

WDFW, Tacoma 
Power, NMFS

Upper Cowlitz, Cispus spring 
chinook, 
coho, winter 
steelhead

none 1.5 million

Monitoring861 Implement intensive monitoring and evaluation of 
reintroduction efforts for coho, spring Chinook 
and steelhead in the upper Lewis River as per 
license direction and agreements.

Species 
Reintrodution

Current program estimates adult escapement 
(truck and haul) and juvenile outmigrants based on 
juvenile collection efficiency for re‐introduced 
populations.  Have initiated expanded program to 
evaluate other VSP parameters (i.e., spatial 
distribution) while reintroduction is being 
implemented.

Population Status ongoing funding, sampling design, 
implementation logistics, 
small natural orign 
population size, poor 
juvenile collection 
efficiency

WDFW, 
PacifiCorp, NMFS

NF Lewis spring 
chinook, 
coho, winter 
steelhead

none 1.5 million

Monitoring Actions
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WDFW actions listed in the 2010 WA Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan

Impact Action # Description Program How does program address the action Program Element Status
Anticipated 

Completion date 
Challenges and 
Constraints

Coordinating 
Partners Impacted subbasins

Target 
Species Other species

Costs associated 
with the ESA listings

Monitoring Actions

Monitoring863 Implement focused investigations of critical 
assumptions and uncertainties in current hydro‐
related monitoring and evaluation efforts.

Monitoring864 Maintain current monitoring programs of annual 
harvest and harvest rates of representative index 
stocks in ocean, Columbia River mainstem, and 
tributary fisheries.

Harvest 
Management

CWT marking programs in place for lower 
Columbia River indicator stocks (e.g., Cowlitz fall 
chinook, Lewis natural origin fall chinook, Lewis 
coho DIT).  Sampling programs in ocean and 
freshwater are designed to estimate harvest of 
these indicator stocks.

Harvest Impacts ongoing funding, mark‐selective 
fisheries, CWT marking

PacifiCorp, 
Tacoma Power, 
NMFS, BPA

Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, SF Toutle, NF 
Toutle, Upper Cowlitz, 
Cispus, Tilton, Kalama, NF 
Lewis, EF Lewis, Salmon, 
Washougal, Lower Gorge, 
Upper Gorge

spring 
chinook, fall 
chinook, 
coho

none None

Monitoring865 Implement additional intensive biological 
monitoring of wild adult escapements of all 
species in order to improve the accuracy of fishery 
impact assessments.

Harvest 
Management

Annual sampling results produce abundance 
estimates for most lower Columbia populations. 
Highest priority are primary populations and 
populations with large hatchery programs.  Other 
VSP parameters estimated for a subset of lower 
Columbia populations.

Abundance Estimation ongoing funding, sampling design, 
implementation logistics, 
landowner access, mass 
marking

PacifiCorp, 
Tacoma Power, 
BPA, NMFS

Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, SF Toutle, NF 
Toutle, Upper Cowlitz, 
Cispus, Tilton, Kalama, NF 
Lewis, EF Lewis, Salmon, 
Washougal, Lower Gorge, 
Upper Gorge

spring 
chinook, fall 
chinook, 
coho, chum, 
winter 
steelhead, 
summer 
steelhead

none None

Monitoring866 Evaluate and expand where appropriate current 
Chinook and coho wild index stock marking efforts 
to provide an adequate basis for stock 
identification and fishery impact estimation.

Harvest 
Management

Current marking of wild index stocks‐ Lewis Fall 
Chinook, Coweeman Fall Chinook, Upper Cowlitz 
coho.  A comprehensive marking program for wild 
Chinook and coho index stocks still needs to be 
developed and implemented for in the future 
when funding becomes avaialble.

Marking ongoing funding, juvenile fish 
collection

 PacifiCorp, 
Tacoma Power, 
NMFS

Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, SF Toutle, NF 
Toutle, Upper Cowlitz, 
Cispus, Tilton, Kalama, NF 
Lewis, EF Lewis, Salmon, 
Washougal, Lower Gorge, 
Upper Gorge

Chinook and 
coho

none None

Monitoring867 Implement focused investigations of critical 
assumptions and uncertainties in current fishery 
monitoring and evaluation efforts (to include 
efficacy of selective fisheries).

Harvest 
Management

Conducted study to estimate post‐release 
mortality rates for fall chinook, coho and summer 
steelhead captured in beach and purse seines.  
Need additional modeling work to evaluate 
effectiveness of selective fisheries and implement 
Columbia River Policy.

Harvest Impacts ongoing funding, study designs, 
data analyses, study 
implementation logistics, 
mass marking, mark 
selective fisheries

 ODFW, NMFS Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, SF Toutle, NF 
Toutle, Upper Cowlitz, 
Cispus, Tilton, Kalama, NF 
Lewis, EF Lewis, Salmon, 
Washougal, Lower Gorge, 
Upper Gorge

spring 
chinook, fall 
chinook, 
coho, chum, 
winter 
steelhead, 
summer 
steelhead

none 500,000

Monitoring868 Develop and implement a comprehensive annual 
assessment and report of fishery impact, effect, 
and opportunity information for each listed ESU 
(to include assessments of the accuracy of impact 
estimates and effects on ESU viability).

Harvest 
Management

Provide stock specific stock specific catch and 
impact estimates through PFMC's annual North of 
Falcon process, which includes report containing 
this data.  Need for improved reporting on 
tributary fishery impacts covered by the LCR FMEP.

Harvest Impacts ongoing funding, selective 
fisheries, cwt marking, 
low sample rates for 
tributary fisheries

 ODFW, NMFS, 
PFMC

Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, SF Toutle, NF 
Toutle, Upper Cowlitz, 
Cispus, Tilton, Kalama, NF 
Lewis, EF Lewis, Salmon, 
Washougal, Lower Gorge, 
Upper Gorge

spring 
chinook, fall 
chinook, 
coho, chum, 
winter 
steelhead, 
summer 
steelhead

none 200,000

Lower Columbia Conservation and Sustainable Fisheries Plan Appendix 2 12 of 14



WDFW actions listed in the 2010 WA Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan

Impact Action # Description Program How does program address the action Program Element Status
Anticipated 

Completion date 
Challenges and 
Constraints

Coordinating 
Partners Impacted subbasins

Target 
Species Other species

Costs associated 
with the ESA listings

Monitoring Actions

Monitoring869 Maintain current monitoring programs for 
performance and practice of every hatchery.

Hatchery Practices Currently evaluate hatchery rearing practices with 
respect to fish health and quality of product.  Key 
performance metrics evaluated include SAR, 
number and size of smolts released, condition 
factor, results of disease evaluation.  

Peformance Standards ongoing funding, data 
management and 
analyses

Grays, Lower Cowlitz, 
Coweeman, SF Toutle, Tilton, 
Upper Cowlitz, Cispus, 
Kalama, NF Lewis, Salmon 
Creek, Washougal

spring 
chinook, fall 
chinook, 
coho, chum, 
winter 
steelhead, 
summer 
steelhead

none None

Monitoring870 Implement additional biological monitoring of 
adult escapements of all species in order to 
accurately assess levels of hatchery contribution 
to natural production.

Hatchery 
Evaluation

Improvement of study designs and increased 
survey effort to estimate NOR/HOR abundance 
(pHOS) with the goal of meeting NOAA monitoring 
guidance standards for fall Chinook, coho and 
chum. Initiated steelhead introgression study to 
evaluate gene flow from segregated steelhead 
programs.   

Peformance Standards ongoing funding, sampling design, 
implementation logistics, 
landowner access

 PacifiCorp, 
Tacoma Power, 
BPA, NMFS

Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, SF Toutle, NF 
Toutle, Upper Cowlitz, 
Cispus, Tilton, Kalama, NF 
Lewis, EF Lewis, Salmon, 
Washougal, Lower Gorge, 
Upper Gorge

fall chinook, 
coho, chum, 
winter 
steelhead, 
summer 
steelhead

none 500,000

Monitoring871 Develop and implement a comprehensive regular 
assessment and report of hatchery impact, 
performance, and practice for all lower Columbia 
hatchery programs for use in periodic recovery 
action effectiveness assessments.

Hatchery 
Evaluation

Currently evaluate hatchery rearing practices with 
respect to fish health and quality of product.  Key 
performance metrics evaluated include SAR, 
number and size of smolts released, condition 
factor, results of disease evaluation.  In the process 
of developing annual operation reports for each 
lower Columbia hatchery facility and expanding 
evaluation and reporting to include HSRG metrics 
(e.g., PNI) and fishery contributions.  Reports will 
also include information regarding the 
infastructure, operations protocols and 
perfomance metrics.

Hatchery Operations ongoing funding, data 
management and 
analyses

Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, SF Toutle, NF 
Toutle, Upper Cowlitz, 
Cispus, Tilton, Kalama, NF 
Lewis, EF Lewis, Salmon, 
Washougal

spring 
chinook, fall 
chinook, 
coho, chum, 
winter 
steelhead, 
summer 
steelhead

none None

Monitoring872 Implement collaborative research to resolve 
critical uncertainties regarding hatchery‐wild 
interactions to guide assessments of hatchery 
effects. 

Hatchery 
Evaluation

Initiated steelhead introgression study to evaluate 
gene flow from segregated steelhead programs.  
Look for opportunities to expand this work 
including additional RRS studies for stocks 
impacted by hatchery programs.

Performance 
Standards

ongoing funding, prioritization for 
investigations, study 
design development, 
infrastucture

 NMFS, ODFW, 
LCFRB, IDFG, 
USFWS, CRITFC, 
NWIFC, 
Consultants

Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, SF Toutle, NF 
Toutle, Upper Cowlitz, 
Cispus, Tilton, Kalama, NF 
Lewis, EF Lewis, Salmon, 
Washougal, Lower Gorge, 
Upper Gorge

spring 
chinook, fall 
chinook, 
coho, chum, 
winter 
steelhead, 
summer 
steelhead

none 250,000

Monitoring880 Conduct research of salmonid status and 
population viability to evaluate critical 
assumptions, reduce uncertainty, and guide 
Recovery Plan implementation.

VSP Monitoring WDFW completing  Statewide Steelhead At‐risk 
report as called for in SSMP which includes viability 
analysis and identifies key populations to monitor 
in the future.  Initiated efforts to identify Biological 
Reference Points (BRP) for steelhead, fall Chinook, 
coho and chum to guide fishery and hatchery 
management decisions.

Population Status ongoing funding, prioritization for 
investigations, lack of long 
term data sets (i.e., coho), 

 NMFS, BPA, 
ODFW, LCFRB, 
IDFG, USFWS, 
CRITFC, NWIFC, 
Consultants

Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, SF Toutle, NF 
Toutle, Upper Cowlitz, 
Cispus, Tilton, Kalama, NF 
Lewis, EF Lewis, Salmon, 
Washougal, Lower Gorge, 
Upper Gorge

spring 
chinook, fall 
chinook, 
coho, chum, 
winter 
steelhead, 
summer 
steelhead

none None

Monitoring882 Conduct research on hydropower operations and 
impacts to evaluate critical assumptions, reduce 
uncertainty, and guide Recovery Plan 
implementation.  
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WDFW actions listed in the 2010 WA Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan

Impact Action # Description Program How does program address the action Program Element Status
Anticipated 

Completion date 
Challenges and 
Constraints

Coordinating 
Partners Impacted subbasins

Target 
Species Other species

Costs associated 
with the ESA listings

Monitoring Actions

Monitoring883 Conduct research on fisheries impacts to evaluate 
critical assumptions, reduce uncertainty, and 
guide Recovery Plan implementation.  

Harvest 
Management

Conducted study to estimate post‐release 
mortality rates for fall chinook, coho and summer 
steelhead captured in beach and purse seines.  
Need additional modeling work to evaluate 
effectiveness of selective fisheries and implement 
Columbia River Policy.  Initiated LCR steelhead 
creel surveys to evaluate impacts of tributary 
steelhead fisheries on wild steelhead populations.

Fisheries Evaluation ongoing funding, study designs, 
prioritization for 
investigations

NMFS, ODFW, 
LCFRB, IDFG, 
USFWS, CRITFC, 
NWIFC, 
Consultants

Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, SF Toutle, NF 
Toutle, Upper Cowlitz, 
Cispus, Tilton, Kalama, NF 
Lewis, EF Lewis, Salmon, 
Washougal

spring 
chinook, fall 
chinook, 
coho, chum, 
winter 
steelhead, 
summer 
steelhead

none 100,000

Monitoring884 Conduct research on hatchery impacts to evaluate 
critical assumptions, reduce uncertainty, and 
guide Recovery Plan implementation.

Hatchery 
Evaluation

Initiated steelhead introgression study to evaluate 
gene flow from segregated steelhead programs.  
Look for opportunities to expand this work 
including additional RRS studies for stocks 
impacted by hatchery programs.  Initiated efforts 
to identify Biological Reference Points (BRP) for 
steelhead, fall Chinook, coho and chum to guide 
fishery and hatchery management decisions.

Hatchery 
Investigations

ongoing funding, prioritization for 
investigations, study 
design development, 
infrastucture

NMFS, ODFW, 
LCFRB, IDFG, 
USFWS, CRITFC, 
NWIFC, 
Consultants

Grays/Chinook, 
Elochoman/Skamokawa, 
MAG, Lower Cowlitz, 
Coweeman, SF Toutle, NF 
Toutle, Upper Cowlitz, 
Cispus, Tilton, Kalama, NF 
Lewis, EF Lewis, Salmon, 
Washougal, Lower Gorge, 
Upper Gorge

spring 
chinook, fall 
chinook, 
coho, chum, 
winter 
steelhead, 
summer 
steelhead

none Included in Action 
#872
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Acronyms 
 
AUC Area Under the Curve 

BWT Blank Wire Tag 

CWT Coded Wire Tag 

DNA Deoxyribonucleic acid 

DPS Distinct Population Segment 

ESA Endangered Species Act 

ESU Evolutionarily Significant Unit 

FGE Fish Guidance Efficiency 

FHMP  Fisheries and Hatchery Management Plan 

GPS Global Positioning Satellite 

HGMP  Hatchery and Genetic Management Plan 

GRTS Generalized Random Tessellation Stratified master sampling design 

HOR Hatchery Origin 

HSRG Hatchery Scientific Review Group 

LCR Lower Columbia River 

NOR Natural Origin 

pHOS Proportion of hatchery origin spawners 

pNOB Proportion of natural origin fish in broodstock 

PNI Proportionate Natural Influence 

RSI Remote Site Incubator 

TCF Toutle Collection Facility 
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 Wild Salmon & Steelhead 
Chinook:  ESA Listed 
Steelhead:  SW Populations not included in the    
                  LCR ESA Listings 
Coho:  ESA Listed 
Chum:  ESA Listed 

 

  
 
 
 
 
 
 
 
 
 

Hatchery Programs 
Grays River (WDFW)     
Deep River Net Pens (SAFE/WDFW) 
Sea Resources  
 

 

    Grays/Chinook Subbasin  

 
Source: Wegge, T. 2009 (June) Technical Memo. Economic Analysis of WDFW 
Hatchery Programs 
Chart does not include coho and spring Chinook production released from Deep 

River Net Pens (SAFE) 

Total Generated 
$231,342 
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Fall Chinook 
ESA Listing Status:  Threatened 
Populations:  Grays River (Contributing) 
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Winter Steelhead 
ESA Listing Status:  NA 
Populations:  Grays River (Primary) 
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1Number of natural origin spawners necessary 
to achieve population viability standards 
established by NOAA’s TRT. 

 
 

 
 
Chum 
ESA Listing Status:  Threatened 
Populations:  Grays River (Primary) 
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Coho 
ESA Listing Status:  Threatened 
Populations:   Grays River (Primary) 
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2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft).

Wild Salmon & Steelhead 

NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

Current Escapement Data Unknown 
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Grays River Hatchery (WDFW) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hatcheries 

Salmon and Steelhead Programs 
 
Type N Coho 

Purpose: Harvest/Conservation 
Goal: Currently under development1 

Broodstock Strategy: Integrated 
Program Size: 150,000 yearlings (C&SFP) 

 
Early Winter Steelhead 

Purpose: Harvest  
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 40,000 yearling release, transferred 
in as eggs from Beaver Creek Hatchery 

 
Chum 

Purpose: Conservation 
Goal: Currently under development1 

Broodstock Strategy: Integrated 
   Program Size: Up to 395,000 fry 

 

Type S Coho 
Purpose: Harvest 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
   Program Size: 800,000 transferred in from Lewis  
   River and Washougal for release at Deep River Net  
   Pens (C&SFP).    

 

Spring Chinook 
Purpose: Harvest 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
   Program Size: 400,000 transferred in as eggs from  
   Cowlitz and Speelyai for release at Deep River Net  
   Pens. 

 
 

1Program specific goals are under development through completion 
of broodstock Management Plans.  Overall production levels for 
Lower Columbia River have been evaluated through Conservation 
and Sustainable Fisheries Plan.  
 

Broodstock Management 
 
Type N Coho 
   Short-term Benchmark:  PNI > N/A 
   Long-term Goal:  PNI > .67 
   Action Plan: Implement Conservation and           
   harvest goals for the Primary population in the  
   Grays. 

 
Early Winter Steelhead  
   Short-term Benchmark:  Gene Flow < 2% 
   Long-term Goal:  Gene Flow < 2% 
   Action Plan: Release steelhead at Grays River  
   Hatchery to allow homing to the West Fork. 

 

 
Chum 
   Short-term Benchmark:        PNI > N/A 
   Long-term Goal:                   PNI > .67 
   Action Plan: Continue integrated  
   program consistent with Primary population.   
 

 
Type S Coho 
   Short-term Benchmark:        PNI > N/A    
   Long-term Goal:                   pHOS < 5%                                                                      
   Action Plan: Continue to monitor impacts. 

 
 
Spring Chinook 
   Short-term Benchmark:        PNI > N/A                   
   Long-term Goal:                   pHOS < 5% 

   Action Plan: Continue to monitor impacts. 
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Grays River Hatchery (WDFW) 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Environmental Compliance 
 

Cleanwater Act 
Action Plan: Renovate P.A. pond discharge.  
Maintain NPDES compliance. 

   Cost & Schedule: $4,000 (2010) 

 

Passage 
  Action Plan:  Maintain weirs and fish ladders. 

 

Intake Screening 
  Action Plan: New intake screens/structure. 
  Cost & Schedule: 4.5 million (2010-2011) 

 

Water Withdrawal 
   Compliant with water rights formalized thru         
   Trust water right # River Intake S2-*08674CWRIS –        
   S2-CCVOL2P755 Incubation Well G2-21976CWRIS 

Monthly NPDES reporting to Dept of Ecology 
 

 

Capital Needs 
 

Incubation 
Action Plan: Install more magnum deeps for eyeing 
(2009) $2,500 and a new well water supply (2011). 
Cost & schedule:  TBD (2011) 

 
Rearing 

Action Plan: Renovate hatchery release site.  Install 
more intermediate raceways for early rearing. 
Cost & schedule: $5,000 (2009) 

 
Adult Processing 

Action Plan: Renovate ladder and attraction to adult 
collection site.  
Cost & Schedule:  $20,000 (2009) 

 
Other 

Action Plan:  New roofs for hatchery & residences.  
Remodel carport eves, trusses, & roofs. 
Cost & Schedule:  TBD (2011) 

 

Hatcheries 
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Deep River Net Pens (SAFE/WDFW) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hatcheries 

Salmon and Steelhead Programs  
 
Type S Coho 

Purpose: Harvest 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 800,000 yearlings, 450,000 from Grays 
River Hatchery (Lewis stock) and 350,000 from 
Washougal Hatchery (Lewis Stock) (C&SFP). 

 

Spring Chinook 
Purpose: Harvest 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 400,000 yearlings from Grays River.  
200,000 are Cowlitz stock and 200,000 are Lewis 
Stock. 

  
Fall Chinook 

Purpose: Harvest 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
   Program Size: 1,000,000 sub-yearlings from Beaver  
   Creek Hatchery (currently Elochoman stock)  
   (C&SFP). 
 

1Program specific goals are under development through completion 
of broodstock Management Plans.  Overall production levels for 
Lower Columbia River have been evaluated through Conservation 
and Sustainable Fisheries Plan.  
 
 
 
 
 
 
 
 
 
 

Environmental Compliance 
 
Cleanwater Act 
   Action Plan: Maintain NPDES compliance. 
 

Passage - NA 
 

Intake Screening 
Action Plan: Maintain nets to assure no pre release 
escapement for the protection of wild chum in 
Grays Bay. 
Cost & Schedule: $5,000 (annually) 

 

Water Withdrawal 
   No water withdrawal at this site 

Broodstock Management 
 
Type S Coho 
  Short-term Benchmark:        PNI > N/A    
   Long-term Goal:                  pHOS < 5%                                                                      
   Action Plan: Continue to monitor impacts. 

      

Spring Chinook 
   Short-term Benchmark:        PNI > N/A    
   Long-term Goal:                   pHOS < 5%                                                                      
   Action Plan: Continue to monitor impacts.  

     
Fall Chinook 
   Short-term Benchmark:        PNI > N/A    
   Long-term Goal:                   pHOS < 5%   
   Action Plan:   Program will be evaluated for impacts  
   to Grays and Elochoman/Skamokawa populations. 

  

Capital Needs 
 

Incubation 
   Action Plan: No incubation needs at this site. 

 

Rearing 
Action Plan: Maintain/purchase equipment and 
infrastructure for continued success (predation 
netting, dock materials, pumps, pilings, net pens, 
boat upkeep, ect…). 
Cost & schedule: $50,000 (annually) 

 
Adult Processing 
   Action Plan:  No adult collection needs at this site.   
 

Other 
Action Plan: Change outboard motor to prop drive. 
Construct barge for hauling and storing fish feed. 
Cost & Schedule:  $25,000 (2009) 
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Sea Resources  
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hatcheries 

Salmon and Steelhead Programs 
 

Program under review.  Need to develop 
joint program for future production and 
operations. 

 
  For additional information contact         

  Kenny Osborne – 360-777-8757 

Broodstock Management 
 
Fall Chinook 
   Short-term Benchmark:  PNI > 0.00  
   Long-term Goal:  PNI > 0.00 
   Action Plan: Program under review. 

 

 
Coho 
   Short-term Benchmark:  PNI > 0.00 
   Long-term Goal:  PNI > 0.00 
   Action Plan: Program under review 

 
Chum 
   Short-term Benchmark:  PNI > 0.00 
   Long-term Goal:  PNI > 0.67 
   Action Plan: Start chum conservation program. 
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Biological Monitoring – Current 
 
 

  
 
 
 

Wild Salmon and Steelhead Populations 

VSP 
Parameter 

 Fall Chinook Winter Steelhead Coho Chum 

Adult 
Abundance 

 Estimate of total 
spawners via a 
combination of: 1) 
enumeration of live fish 
at lower Grays River 
weir, 2) live fish counts 
for AUC, and 3) 
mark/recapture via 
carcass tagging and live 
fish tagging 

 No monitoring on 
Chinook River 

 Estimate of total 
spawners via redd count 
expansion 

 Assume few to no 
steelhead in Chinook 
River or independent 
tributaries, so no 
surveys in these areas 

 Assume all redds are 
from wild fish based on 
timing 

 Index counts only from 
stream surveys in the 
fall focused on early 
hatchery coho 
distribution & spawning 
time 

 Natural origin late coho 
are currently not 
monitored 

 Estimate of total spawners - 
From 2004 to present, Jolly-
Seber mark-recapture carcass 
tagging with proportional 
expansion for small 
tributaries 

Adult 
Productivity 

 pHOS via CWT 
expansion* 

 Currently, no mark 
selective fisheries  in 
mainstem  Columbia* 

 Selective harvest only in 
Grays River to remove 
stray hatchery fish 

 Harvest estimates from 
CWT analysis 

 LCR Fisheries – Wild 
steelhead release, but 
stock specific incidental 
impacts are unknown 

 No pHOS data 
 

 LCR sport fisheries – 
Wild coho release 

 Stock specific incidental 
fishery impacts are 
unknown 

 Sex ratio, pHOS, and 
age structure from 
stream surveys for early 
coho in index areas only 

 Retention prohibited in 
fisheries, but stock specific 
incidental impacts are 
unknown 

 Sex ratio, pHOS (from 
supplementation program), 
and scales from stream 
surveys 

Juvenile 
Productivity 

 Smolt trap @ RM 11.8  

 Smolt to adult ratio 
data collected 

 Smolt trap @ RM 11.8  

 Smolt to adult ratio 
data collected 

 Smolt trap @ RM 11.8  

 Smolt to adult ratio 
data collected 

 Smolt trap @ RM 11.8  

 Smolt to adult ratio data 
collected 

Spatial 
Diversity 

 GPS locations for 
individual redds in 
surveyed areas 

 GPS locations for 
individual redds in 
surveyed areas 

 Fish counts by section 
for early coho in index 
areas only  

 Live fish, carcass and redd 
counts made by section on 
weekly surveys 

 The scale for spatial analysis 
is the river mile for high use 
spawning areas and variable 
scale for low use areas 

Species 
Diversity 

 Age, sex ratios and 
lengths for cohort 
structure 

 Run timing from weir 

 Spawn timing from 
stream surveys 

 Genetic sampling from 
adults at weir and 
juveniles at smolt trap 

 Spawn timing from 
stream surveys 

 Genetic baseline from 
samples collected in 
2005-07, samples have 
been analyzed 

 Age, sex ratios and 
lengths for cohort 
structure from early 
component only 

 Spawn timing for early 
component from stream 
surveys 

 Some LCR baseline DNA 
samples recently 
collected, but no annual 
genetic sampling 
program, samples have 
not been analyzed 

 Sex ratio, scales, otolith 
marks, & lengths collected 
for cohort structure 

 Spawning timing from stream 
surveys 

 Genetic DNA baseline 
collected and analyzed 

*Mass marking of fall Chinook is underway with all LCR Tule fall Chinook (age 2-5) mass marked by the 2011 return.  
Mass marking programs are already in place for coho and steelhead.  
   
 

Monitoring 
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Biological Monitoring – Improvement Actions Needed 

 

 

 
 

Wild Salmon and Steelhead Populations 

VSP 
Parameter 

 Fall Chinook Winter Steelhead Coho Chum 

Adult 
Abundance 

 Database infrastructure 

 Develop LCR specific 
observer efficiency and 
residence time needed for 
Chinook AUC abundance 
estimates 

 Improve AUC based 
population estimates to 
account for both 
spatial/temporal sampling 
errors and observation/ 
measurement errors 

 Develop sampling program 
for Chinook River 

 Identify spatial extent of 
spawning (sample frame)  

 Estimate precision 

 Conduct power analysis 

 Database infrastructure 

 Develop alternative/ 
improved methods for 
abundance estimates   

 Identify spatial extent of 
spawning (sample 
frame) 

 Develop LCR specific 
redds/female and sex 
ratio data  

 Monitor hatchery 
escapement 

 Estimate precision  

 Conduct power analysis 

 Database infrastructure 

 Develop and implement 
monitoring plan for early 
and late component 

 Identify spatial extent of 
spawning (sample 
frame) 

 Develop LCR specific 
redds/female, observer 
efficiency, and 
residence time 

 Monitor hatchery 
escapement 

 Conduct power analysis 

 Estimate precision  

 Database infrastructure  

 Identify spatial extent of 
spawning (sample 
frame) 

 Finalize sampling 
designs to estimate 
adult abundance 

 Estimate precision (CV) 
for current and 
historical data 

Adult 
Productivity 

 Pursue options for 
selective fisheries 

 Determine pHOS based on 
ad-clips as mass marked 
returns are realized  

 Install Grays weir in mid-
August and operate 
through mid-November to 
increase the number of 
fish sampled 

 Estimate pHOS/gene 
flow 

 Estimate incidental 
mortality in LCR 
mainstem and tributary 
fisheries 

 Estimate incidental 
mortality in LCR 
mainstem and tributary 
fisheries 

 Analyze otoliths to 
determine hatchery 
contribution to natural 
spawning. 

 Estimate incidental 
mortality in LCR 
mainstem and tributary 
fisheries 

Juvenile 
Productivity 

 Improve trap efficiency by 
operation of second trap, 
alternate site, or weir 
panels 

 Improve mark-recapture 
point and variance 
estimates to account for 
missed smolt trapping days 

 Improve trap efficiency 
by operation of second 
trap, alternate site, or 
weir panels 

 Improve mark-recapture 
point and variance 
estimates to account for 
missed smolt trapping 
days 

 Improve trap efficiency 
by operation of second 
trap, alternate site, or 
weir panels 

 Improve mark-recapture 
point and variance 
estimates to account for 
missed smolt trapping 
days 

 Improve trap efficiency 
by operation of second 
trap, alternate site, or 
weir panels 

 Improve mark-recapture 
point and variance 
estimates to account for 
missed smolt trapping 
days 

Spatial 
Diversity 

 Determine upper extent of 
distribution on WF Grays. 

 Develop & implement 
improved sampling design 
to estimate spatial 
distribution. 

 Consider alternate 
sampling designs to the 
current 
index/supplemental 
approach. 

 Develop & implement 
sampling designs to 
estimate spatial 
distribution. 

 Review spatial 
distribution sampling 
plan 

Species 
Diversity 

 Develop long-term ESU 
phenotypic and genetic 
monitoring and sampling 
plan. 

 Operation of WF Grays 
hatchery weir, Grays 
river adult weir, or 
other methods to collect 
origin, sex ratio, and 
length data for cohort 
analysis 

 Develop DPS phenotypic 
and genetic monitoring 
and sampling plan 

 Develop ESU phenotypic 
and genetic monitoring 
and sampling plan 

 Analyze archived genetic 
baseline samples. 

 Sample over entire run 
to estimate origin, 
scales and sex ratio for 
cohort analysis 

 Develop ESU phenotypic 
and genetic monitoring 
and sampling plan 

 

Monitoring 
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Hatchery Monitoring – Current 
 

In-Facility  Performance Measures 

 In-season management of adult salmonid returns, 

broodstock collection and spawning protocols 

 Enumeration of hatchery origin and natural origin 

returns to hatchery collection facilities and final 

disposition of each 

 For integrated programs – enumeration of the 

number of hatchery and natural origin fish used in 

the broodstock for each species to calculate pNOB 

 Hatchery return timing, age composition (from 

scales), stock composition (CWT analysis), sex 

ratio and length data for run reconstruction and 

forecasting 

 Survival to each life history stage during incubation 

and rearing (Green egg, Eyed egg, Fry, Parr, 

Smolt) 

 Growth/feed conversions and condition 

 Monthly fish health monitoring 

 Number of smolt released- size and condition 

factor at release 

 Water quality - regulated by Washington 

Department of Ecology - weekly and/or monthly 

samples to ensure facility compliance 

 All hatchery origin adults are identifiable - 

juveniles are marked pre-release by one or more 

of the following: adipose fin-clip, CWT in snout, 

otolith marking (chum)  

 Harvest rates – contribution to commercial and 

sport fisheries. 

 Hatchery smolt to adult survival rates 

 pHOS for fall Chinook via CWT expansion 

 pHOS for chum (from supplementation program) 

via otolith analysis 

 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

Monitoring 
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Hatchery Monitoring – Improvement Actions Needed 
 

In-Facility  Performance Measures 

 Development of updated Hatchery and Genetic 

Management Plans (HGMP) for each hatchery 

program consistent with implementation of the 

Conservation and Sustainable Fisheries plan and 

incorporate HSRG standards 

 Development of natural origin run and/or spawn 

timing curves to guide collection of natural origin 

broodstock for integrated programs 

 Review and update spawning protocols and 

incubation, rearing & release strategies 

 Estimate pHOS for fall Chinook based on visual 

identification of hatchery origin fish (i.e. adipose 

fin-clips) rather than CWT expansion, as mass 

marked returns of fall Chinook are realized. 

 Development and implementation of methods to 

estimate pHOS for coho 

 Development and implementation of methods to 

estimate pHOS and/or gene flow for winter 

steelhead 

 Calculation of pNOB, pHOS and PNI statistics 

annually for each hatchery program and 

development of a reporting format to track 

hatchery performance measures 

 Develop a regional monitoring plan for genetic and 

ecological interactions by hatchery-and natural-

origin juveniles to assess impacts to the natural 

origin population 

 As additional data is collected and new 

methodologies become available, modify programs 

to achieve goals for PNI, pHOS and pNOB 

 Develop nutrient enhancement goals for watershed 

and include in updated escapement goals  

 
 
 

Monitoring 
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Preliminary Grays/Chinook Subbasin hatchery action implementation plan.  Actions 
and schedule will be reviewed, evaluated, and updated annually. 
 

Year Facility Action Fund Source Cost 
2009 Grays River Facility Improvement: 

Unclog spawning drains  

Federal 
(BPA/M.A.) 

$2,500 

2009 Grays River Facility Improvement: 
New bird netting for pond 13 and all 
standard ponds 

Federal 
(BPA/M.A.) 

$5,000 

2009 Grays River Facility Improvement: 
Install more magnum deeps in incubation 

Federal 
(BPA/M.A.) 

$2,500 

2009 Grays River Facility Improvement: 
Renovate fish ladder and adult attraction 

Federal 
(BPA/M.A.) 

$5,000 

2009 Grays River Facility Improvement: 
Excavate hatchery release site 

Federal 
(BPA/M.A.) 

$4,000 

2009 Grays River Facility Improvement: 
Install more Int. raceways 

Federal 
(BPA/M.A.) 

$5,000 

2009 Grays River Excavate P.A. pond discharge Federal 
(BPA/M.A.) 

$4,000 

2009 Deep River Net Pens Facility Improvement: 
Repair net pen dock decking 

Federal 
(BPA/M.A.) 

$5,000 

2011 Grays River Facility Improvement: 
Extend well water line for all ponds 

Federal 
(BPA/M.A.) 

TBD 

2011 Grays River Facility Improvement: 
New garage and residence roofs 

Federal 
(BPA/M.A.) 

TBD 

2011 Grays River Facility Improvement: 
New hatchery roof 

Federal 
(BPA/M.A.) 

 TBD 

2011 Deep River Net Pens  Facility Improvement: 
Prop drive for outboard  

Federal 
(BPA/M.A.) 

TBD 

2011 Deep River Net Pens  Facility Improvement: 
Construct feed barge 

Federal 
(BPA/M.A.) 

TBD 

2011 Deep River Net Pens  Facility Improvement: 
New rearing nets for juveniles 

Federal 
(BPA/M.A.) 

TBD 

2011 Grays River Environmental Compliance: New intake 

structure and screens with reuse pumping 
capabilities 

Federal M.A./ 
State  

$4.5 mil. 

2011 Grays River Facility Improvement: 
New well water supply 

Federal 
(BPA/M.A.) 

TBD 

2011 Deep River Net Pens  Facility Improvement: 
New pilings for additional pens or sites 

Federal 
(BPA/M.A.) 

TBD 

 
 
 
 
 
 
 

Implementation Schedule 
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 Wild Salmon & Steelhead 
Chinook:  ESA Listed                                               
Steelhead:  SW Populations not included in the   
                  LCR ESA Listings 
Coho:  ESA Listed 
Chum:  ESA Listed 

 

 

  
 
 
 
 
 
 

Hatchery Programs 
Elochoman Hatchery (WDFW) 
Beaver Creek Hatchery (WDFW)     
Cathlamet FFA (Cooperative)  
 

 

 

    Elochoman/Skamokawa Subbasin  

 
Source: Wegge, T. 2009 (June) Technical Memo. Economic Analysis of WDFW Hatchery Programs 

 

Total Generated 

$1,270,573 
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Fall Chinook 
ESA Listing Status:  Threatened 

Populations: Elochoman/Skamokawa  
(Primary) 
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Winter Steelhead 
ESA Listing Status:  Not Warranted  

Populations:  Elochoman/Skamokawa  

(Contributing) 
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1Number of natural origin spawners necessary 
to achieve population viability standards 
established by NOAA’s TRT. 
 

 

 

Coho 
ESA Listing Status:  Threatened   

Populations:  Elochoman/Skamokawa  
(Primary)  
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Chum 

ESA Listing Status:  Threatened  

Populations:  Elochoman/Skamokawa  
(Primary)  
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2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft).

Wild Salmon & Steelhead 

NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

Current Escapement Data Unknown 

Recovery goal under 

development  

Current Escapement Data Unknown 
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Elochoman Hatchery (WDFW) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hatcheries 

Salmon and Steelhead Programs 
 
Type N Coho  

Purpose: Harvest/Conservation 
Broodstock Strategy: Integrated 
Program Size: 496,000 yearlings 

 
Winter/Summer Steelhead 

Purpose: Harvest  
Broodstock Strategy: Segregated 
Program Size: 110K/30K yearlings 

 

Type S Coho 
Purpose: Harvest 
Broodstock Strategy: Segregated 

   Program Size: 415,000 yearlings 

 

Fall Chinook 
Purpose: Harvest/Conservation 
Broodstock Strategy: Integrated 

   Program Size: 2,000,000 sub-yearlings 
 

*All salmon programs discontinued to establish 

wild stock refuge January 2009 (C&SFP). 

Environmental Compliance 
Cleanwater Act 
  Action Plan: NA 

 

Passage 
  Action Plan: Maintain fish passage above Elochoman  
  barrier dam 
  Cost & Schedule: Annually 

 

Intake Screening 
  Action Plan: NA 
 

Water Withdrawal 
   Compliant with water rights formalized thru    
   trust water right # Upper River Intake S2-  
   *09765CWRIS Lower river Intake S2-*23896CWRIS  
   Clear Creek Intake CCVOL2P913 Water rights will be  

   put in trust.  NPDES to be suspended  

Broodstock Management 
 

Type N Coho 
   Short-term Benchmark:    PNI > N/A    
    Long-term Goal:              pHOS < 5%                                                                         
    Action Plan: Discontinue all late coho production   
    (C&SFP). 

 
 Winter/Summer Steelhead  
    Short-term Benchmark:  Gene Flow < 2% 
    Long-term Goal:  Gene Flow < 2% 
    Action Plan: Move steelhead programs to Beaver  
    Creek Hatchery on the Elochoman River (C&SFP).   

 
Type S Coho 
    Short-term Benchmark:    PNI > N/A    
    Long-term Goal:               pHOS < 5%                                                                      
    Action Plan: Discontinue all early coho production   
    (C&SFP). 

 
Fall Chinook 
    Short-term Benchmark:    PNI > N/A    
    Long-term Goal:               pHOS < 5%                                                                           
    Action Plan: Discontinue all fall Chinook     
    production (C&SFP). 
 

*Elochoman Hatchery closed 1/2009 (C&SFP) 

 

Capital Needs 
Incubation 

Nothing needed for future production. Hatchery is 
closed. 

 
Rearing 

Nothing needed for future production.  Hatchery is 
closed. 

 
Adult Processing 

Action Plan: NA 
Cost & Schedule: NA  

 
Other 

Nothing needed for future production.  Hatchery is 

closed. 
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Beaver Creek Hatchery (WDFW) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Hatcheries 

Salmon and Steelhead Programs  
 
Early Winter Steelhead 

Purpose: Harvest 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 90,000 yearlings (C&SFP) 

 
Summer Steelhead 

Purpose: Harvest 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 30K yearlings (Lewis River Stock) 
(C&SFP)   
 

Fall Chinook 
Purpose: Harvest 
Goal: Currently under development1 

Broodstock Strategy: Integrated 
Program Size: 1,000,000 fingerlings (C&SFP) 

 
1Program specific goals are under development through completion of 

broodstock Management Plans.  Overall production levels for Lower 

Columbia River have been evaluated through Conservation and Sustainable 
Fisheries Plan 
 
 
 
 
 
 
 

Environmental Compliance 
 

Cleanwater Act 
   Action Plan: Maintain NPDES compliance. 

 

Passage 
Action Plan: Renovate Beaver Creek barrier/fish 
ladder to allow sorting and passage of ESA listed 
fish. 
Cost & Schedule: $870,000 (2010) 

 

Intake Screening 
Action Plan: Renovate & maintain intake screens for 
ESA compliance. 
Cost & Schedule: Included in passage dollars (2010) 

 

Water Withdrawal 
   Compliant with water rights formalized thru         
   trust water right # S2-*13718CWRIS, # S2- 
   *13719CWRIS, # G2-*04790CWRIS 

     Monthly NPDES reporting to Dept of Ecology 

 

Broodstock Management 
 
Winter Steelhead 
   Short-term Benchmark:  Gene Flow < 2%  
   Long-term Goal:  Gene Flow < 2% 
   Action Plan: Rear & release both stocks from Beaver      
   Creek Hatchery for homing back to the lower   

   Elochoman River.  Continue segregated program  
   consistent with contributing population. 
  

Summer Steelhead 
   Short-term Benchmark:  Gene Flow < 2%  
   Long-term Goal:  Gene Flow < 2% 
   Action Plan: Rear & release both stocks from Beaver      
   Creek Hatchery for homing back to the lower   
   Elochoman River and to maintain local broodstock.       
   Continue segregated program consistent with   
   contributing population. 

 

Fall Chinook 
    Short-term Benchmark:    PNI > N/A    
    Long-term Goal:               pHOS < 5%                
    Action Plan: Program will be evaluated for impacts  
    to Grays and Elochoman/Skamokawa populations. 
  

 

  
Capital Needs 

 

Incubation 
  Action Plan: NA 
   Cost & Schedule: NA   

 
Rearing 

Action Plan: Purchase equipment and infrastructure 
for continued success (predation netting, fish and 
trash pumps, bridge and rearing pond decking 
materials, etc…). 
Cost & schedule: $40,000 (2010-2011) 

 
Adult Processing 

Action Plan: Renovate adult trapping and holding 
facilities. 
Cost & schedule: TBD (2011) 

 

Other 
Replace domestic water transfer system. 
Cost & schedule: TBD (2011) 
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Cathlamet FFA (Cooperative) 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hatcheries 

Salmon and Steelhead Programs 
 
Type N Coho 

Purpose: Harvest 
Goal: Currently under development1 

Broodstock Strategy: Integrated 
Program Size: 16,000 yearlings from Grays River 
Hatchery 

 
 
 
 
 
 
 
 
 
 
1Program specific goals are under development through completion of 

broodstock Management Plans.  Overall production levels for Lower 
Columbia River have been evaluated through Conservation and 

Sustainable Fisheries Plan 

Broodstock Management 
 
Type N Coho 
    Short-term Benchmark:  PNI > .04  
    Long-term Goal:  PNI > .67 
    Action Plan: Continue FFA program with changes to   
    holding site.  Consider future production change to     
    chum. 

 

 

 

Environmental Compliance 
 

Cleanwater Act 
     Action Plan: Compliant, no action necessary   

 
Passage  
  Action Plan: Maintain fish ladder for compliance.         
    

  Intake Screening 
    Action Plan: Compliant no screening  

 
Water Withdrawal  

      Instream pond- no water right required 
    

 

 

 

Facility Condition 
 

Incubation 
  Action Plan: No incubation needs at this site. 

 
Rearing 

Action Plan: Incorporate a specially designed net pen 
for fish.  This would allow students more time to 
culture the fish and ensure their captivity until 
release.  
Cost & Schedule: TBD (2010) 

 
Adult Processing 
   Action Plan: No adult collection needs at this site.   

 
Other 

Action Plan: Nothing at this time. 
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Biological Monitoring – Current 

 

Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook Winter Steelhead Coho Chum 

Adult 
Abundance 

 Estimate of total spawners 
via peak count expansion for 
Elochoman and Skamokawa 

 Elochoman Hatchery counts 
of fish placed upstream  

 Counts at Lower Elochoman 
River weir/trap (Risk rd.) 

 Estimate of total 
spawners via redd count 
expansion for Elochoman 
and Skamokawa 

 Assume few or no 
steelhead in 
independent tributaries 
between Elochoman and 
Skamokawa, so no 
surveys in these areas 

 Assume all redds are 
from wild fish based on 
timing 

 Index counts only from 
stream surveys in the fall 
focused on early hatchery 
coho distribution & 
spawning time 

 Elochoman Hatchery count 

 Natural origin late coho are 
currently not monitored 

 Exploratory surveys from 
1999-2006 with AUC 
estimates for index areas 
only 

 No current monitoring 

Adult 
Productivity 

 pHOS via CWT expansion* 

 Currently, no mark selective 
fisheries  in mainstem 
Columbia* 

 Hatchery Tule production 
from the Elochoman 
discontinued with 2008 
release 

 No hatchery production or 
fishery in Skamokawa creek 

 Harvest estimates from CWT 
analysis 

 LCR Fisheries – Wild 
steelhead release, but 
stock specific incidental 
impacts are unknown 

 No pHOS data 
 

 LCR sport fisheries – Wild 
coho release 

 Stock specific incidental 
fishery impacts are unknown 

 Sex ratio, pHOS, and age 
structure from stream 
surveys for early coho in 
index areas only and from 
hatchery sampling 

 Retention prohibited in 
fisheries, but stock specific 
incidental impacts are 
unknown 

 Limited samples for sex 
ratio, pHOS, and age from 
stream surveys 

 Otoliths have been collected 
to identify out of basin 
strays from supplementation 
programs, but not processed 

Juvenile 
Productivity 

 No smolt monitoring  No smolt monitoring  No smolt monitoring  No smolt monitoring 

Spatial 
Diversity 

 Redd counts by spawning 
reach during stream surveys 

 GPS locations for 
individual redds in 
surveyed areas 

 Fish counts by section for 
early coho in index areas 
only  

 1999-2006 counts by section 
in index areas 

 No current monitoring 

Species 
Diversity 

 Age, sex ratios and lengths 
for cohort structure 

 Run timing from weir (Risk 
Rd.) 

 Spawn timing from stream 
surveys 

 No genetic sampling 

 Spawn timing from 
stream surveys 

 Genetic baseline from 
samples collected in 
2005-07, samples have 
been analyzed 

 Age, sex ratios and lengths 
for cohort structure from 
early component only 

 Spawn timing for early 
component from stream 
surveys 

 Run timing from hatchery 
counts 

 Some LCR baseline DNA 
samples recently collected, 
but no annual genetic 
sampling program, samples 
have not been analyzed 

 Sex ratio, scales, otolith 
marks,  & lengths collected 
for cohort structure – 
limited samples 

 Spawning timing from 
stream surveys 

 Baseline DNA samples 
collected, have not been 
analyzed 

*Mass marking of fall Chinook is underway with all LCR Tule fall Chinook (age 2-5) mass marked by the 2011 return.   Mass 
marking programs are already in place for coho and steelhead. 

Monitoring 
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Biological Monitoring – Improvement Actions Needed 

 

 

 
 

 

 

 
 
 
 

Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook Winter Steelhead Coho Chum 

Adult 
Abundance 

 Database infrastructure 

 Develop alternative/ 
improved methods for 
abundance estimates; e.g. 
AUC or mark/recapture  

 Identify spatial extent of 
spawning (sample frame)  

 Estimate precision 

 Conduct power analysis 

 Database infrastructure 

 Develop alternative/ 
improved methods for 
abundance estimates   

 Identify spatial extent of 
spawning (sample frame)  

 Develop LCR specific 
redds/female and sex ratio 
data  

 Monitor hatchery 
escapement 

 Estimate precision  

 Conduct power analysis 

 Database infrastructure 

 Develop and implement 
monitoring plan for early 
and late component 

 Identify spatial extent of 
spawning (sample frame) 

 Develop LCR specific 
redds/female, observer 
efficiency, and residence 
time 

 Monitor hatchery 
escapement 

 Conduct power analysis 

 Estimate precision  

 Database infrastructure  

 Identify spatial extent of 
spawning (sample frame) 

 Develop & implement 
sampling designs to 
estimate adult abundance 

 Develop LCR specific 
observer efficiency and 
residence time 

 Estimate precision for 
current and historical data 

 Conduct power analysis 

Adult 
Productivity 

 Pursue options for selective 
fisheries 

 Determine pHOS based on 
ad-clips as mass marking is 
completed 

 Estimate pHOS/gene flow 

 Estimate incidental 
mortality in LCR mainstem 
and tributary fisheries 

 Estimate incidental 
mortality in LCR mainstem 
and tributary fisheries 

 Analyze otoliths to 
determine out of basin 
supplementation program 
contribution to natural 
spawning 

 Estimate incidental 
mortality in LCR mainstem 
and tributary fisheries 

Juvenile 
Productivity 

 Implement periodic juvenile 
monitoring program via 
rotary screw trap 

 Implement periodic juvenile 
monitoring program via 
rotary screw trap 

 Implement periodic 
juvenile monitoring 
program via rotary screw 
trap 

 Implement periodic juvenile 
monitoring program via 
rotary screw trap 

Spatial 
Diversity 

 Collect GPS locations for  
individual redds in surveyed 
areas 

 Develop & implement 
sampling designs to estimate 
spatial distribution 

 Consider alternate sampling 
designs to the current 
index/supplemental 
approach 

 Develop & implement 
sampling designs to 
estimate spatial 
distribution 

 Develop & implement 
sampling designs to 
estimate spatial distribution 

Species 
Diversity 

 Develop long-term ESU 
phenotypic and genetic 
monitoring and sampling 
plan. 

 Methods to collect origin, 
age, length and sex ratio 
data 

 Develop DPS phenotypic and 
genetic monitoring and 
sampling plan 

 Develop ESU phenotypic 
and genetic monitoring and 
sampling plan 

 Analyze archived genetic 
baseline samples 

 Sample over entire run to 
estimate origin, scales and 
sex ratio for cohort analysis 

 Develop ESU phenotypic and 
genetic monitoring and 
sampling plan 

 Analyze archived genetic 
baseline samples  

 

Monitoring 



 

Appendix 3  22 | P a g e  

 
 

Hatchery Monitoring – Current 
 

In-Facility  Performance Measures 

 In-season management of adult salmonid returns, 

broodstock collection and spawning protocols. 

 Enumeration of hatchery origin and natural origin 

returns to hatchery collection facilities and final 

disposition of each  

 For integrated programs – enumeration of the 

number of hatchery and natural origin fish used in 

the broodstock for each species to calculate pNOB 

 Hatchery return timing, age composition (from 

scales), stock composition (CWT analysis), sex ratio 

and length data for run reconstruction and 

forecasting 

 Survival to each life history stage during incubation 

and rearing (Green egg, Eyed egg, Fry, Parr, Smolt) 

 Growth/feed conversions and condition 

 Monthly fish health monitoring 

 Number of smolt released- size and condition 

factor at release 

 Water quality - regulated by Washington 

Department of Ecology - weekly and/or monthly 

samples to ensure facility compliance 

 All hatchery origin adults are identifiable - 

juveniles are marked pre-release by one or both of 

the following: adipose fin-clip, CWT in snout   

 Harvest rates – contribution to commercial and 

sport fisheries. 

 Hatchery smolt to adult survival rates 

 pHOS for fall Chinook via CWT expansion 

 

Monitoring 
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Hatchery Monitoring – Improvement Actions Needed 

 

In-Facility  Performance Measures 

 Development of updated Hatchery and Genetic 

Management Plans (HGMP) for each hatchery 

program consistent with implementation of the 

Conservation and Sustainable Fisheries plan and 

incorporate HSRG standards 

 Development of natural origin run and/or spawn 

timing curves to guide collection of natural origin 

broodstock for integrated programs 

 Review and update spawning protocols and 

incubation, rearing & release strategies 

 Estimate pHOS for fall Chinook based on visual 

identification of hatchery origin fish (i.e. 

adipose fin-clips) rather than CWT expansion, as 

mass marked returns of fall Chinook are realized 

 Development and implementation of methods to 

estimate pHOS for coho 

 Development and implementation of methods to 

estimate pHOS and/or gene flow for winter 

steelhead 

 Analysis of otolith samples from chum to 

estimate contribution (stray rate) from Grays 

River supplementation program 

 Calculation of pNOB, pHOS and PNI statistics 

annually for each hatchery program and 

development of a reporting format to track 

hatchery performance measures 

 Develop a regional monitoring plan for genetic 

and ecological interactions by hatchery-and 

natural-origin juveniles to assess impacts to the 

natural origin population 

 As additional data is collected and new 

methodologies become available, modify 

programs to achieve goals for PNI, pHOS and 

pNOB 

 Develop nutrient enhancement goals for 

watershed and include in updated escapement 

goals  

 

Monitoring 
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Preliminary Elochoman/Skamokawa Subbasin hatchery action implementation plan.  
Actions and schedule will be reviewed, evaluated, and updated annually. 
 

Year Facility Action Fund Source Cost 

2009 Beaver Creek Facility Improvement: 
Set up vertical incubation for fall Chinook 

Federal (M.A.) $5,000 

2009 Beaver Creek Facility Improvement: 
Repair bird netting around raceways and install 
bird netting on the rearing pond 

Federal (M.A.) $15,000 

2009 Beaver Creek Facility Improvement: 
Repair rearing pond docks 

Federal (M.A.) $5,000 

2009 Beaver Creek Facility Improvement: 
Repair bridge to rearing pond 

Federal (M.A.) $5,000 

2010 Beaver Creek Environmental Compliance: Repair B.C. barrier 
dam and fish ladder/collection facilities 

Federal (M.A.) $870,000 

2011 Beaver Creek Facility Improvement: 
Replace domestic water transfer system 

Federal (M.A.) TBD 

2011 Beaver Creek Facility Improvement: 
Upgrade fish collection facility 

Federal (M.A.) TBD 

2011 Beaver Creek Facility Improvement: 
Replace hatchery residence roofs 

Federal (M.A.) TBD 

2011 Cathlamet FFA Facility Improvement: 
Construct a site specific net pen 

Federal (M.A.) TBD 

 
 
 
 
 

Implementation Schedule 
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 Wild Salmon & Steelhead   Hatchery Programs 
Fall Chinook:  ESA Listed      Rearing Pond#1(WDFW, Cowlitz Game & Anglers) 

   Winter Steelhead:  ESA Listed      Rearing Pond #2 (WDFW, Pat Rauth)                    
   Coho:  ESA Listed        Direct Hatchery Plants (WDFW) 

Chum:  ESA Listed  
 

 

  
 

 

    Coweeman Subbasin 

 
Source: Wegge, T. 2009 (June) Technical Memo. Economic Analysis of WDFW Hatchery Programs 
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Fall Chinook 
ESA Listing Status:  Threatened 
Population: Coweeman (Primary) 
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Winter Steelhead 
ESA Listing Status:  Not Warranted  
Population: Coweeman (Primary) 
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         1Number of natural origin spawners necessary 
to achieve population viability standards 
established by NOAA’s TRT.  

 

Coho 
ESA Listing Status:  Threatened 
Population: Coweeman (Primary) 
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Chum 

ESA Listing Status:  Threatened  
Population: Lower Cowlitz 
(Contributing) 
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2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft)

Wild Salmon & Steelhead 

NOR Escapement Goal1, 2 

Current Escapement Data Unknown 

NOR Escapement Goal1, 2 

Recovery goal under 

development  

Current Escapement Data Unknown NOR Escapement Goal1, 2 
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Salmon and Steelhead Programs 
 

No hatchery programs for Chinook, chum, 
coho or summer steelhead. 
 
Early Winter Steelhead 

Purpose: Harvest  

Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 10,000 yearlings (C&SFP) 
Origin: Transfer from Beaver Creek   
 

   Coweeman Rearing Pond #1: 
   (WDFW, Cowlitz Game & Anglers) 
   Up to 5,000 yearlings for acclimation.  

 
   Coweeman Rearing Pond #2: 
   (WDFW, Pat Rauth – landowner) 
   Up to 5,000 yearlings for acclimation. 

 
   Direct Plant: Libby Road Bridge 
   Balance of non-acclimated fish (up to 10,000) 
 

1Program specific goals are under development through completion of 

broodstock Management Plans.  Overall production levels for Lower 

Columbia River have been evaluated through Conservation and Sustainable 

Fisheries Plan. 

Environmental Compliance 
  

Clean Water Act  
  NA 

 
Passage 
  NA 

 
Intake Screening at Rearing Pond 1 & 2    
  Action Plan:  Need to be evaluated. 
  Cost & Schedule:  TBD 

 
Water Withdrawal 
  NA 

 

 

Broodstock Management 
 
Early Winter Steelhead  
  Short-term Benchmark:  Gene Flow < 2% 
  Long-term Goal:  Gene Flow < 2% 
  Action Plan:  Program will be evaluated during    
  development of the Coweeman steelhead  
  management plan. 
 

 

 

Capital Needs 
 
Incubation  
  NA 
 

Rearing  
  NA 
 

Adult Processing 
  NA 

 

Other 
   Action Plan:  Assess acclimation pond intakes. 

Cost & Schedule:  TBD 

Hatcheries 
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Biological Monitoring – Current 

 

 
 

Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook Winter Steelhead Coho Chum 

Adult 
Abundance 

 Estimate of total 
spawners via AUC and 
mark/recapture. 

 Exploring use of DIDSON 
(sonar) 

 Estimate of total spawners 
via redd count expansion 

 GRTS surveys for adult 
monitoring 

 Component of the Cowlitz 
chum population 

 1999-2006 occasional  

 presence/absence surveys 
only 

 No current monitoring 

Adult 
Productivity 

 pHOS via CWT expansion* 

 Currently, no mark 
selective fisheries  in 
mainstem  Columbia* 

 No fishery in Coweeman 

 Harvest estimates from 
CWT analysis using 
Cowlitz stock as a 
surrogate 

 LCR Fisheries – Wild 
steelhead release, but stock 
specific incidental impacts 
are unknown 

 No pHOS data 
 

 LCR sport fisheries – Wild 
coho release 

 Stock specific incidental 
fishery impacts are unknown 

 Sex ratio, pHOS, and age 
structure from stream 
surveys 

 Retention prohibited in 
fisheries, but stock specific 
incidental impacts are 
unknown 

 No samples for age, sex 
ratio, & origin 

 

Juvenile 
Productivity 

 Smolt trap at RM 6 for 
2005-2008 

 No current monitoring 

 Smolt trap at RM 6 for 2005-
2008 

 No current monitoring 

 Smolt trap at RM 6 for 2005-
2008 

 No current monitoring 

 Smolt trap at RM 6 for 2005-
2008, but location was likely 
above a significant portion of 
potential chum spawning 
habitat 

 No current monitoring 

Spatial 
Diversity 

 GPS locations for 
individual redds during 
stream surveys 

 GPS locations for individual 
redds in surveyed areas 

 GRTS sampling provides 
spatial distribution 
information 

 No current monitoring 

Species 
Diversity 

 Age, sex ratios and 
lengths for cohort 
structure 

 Run timing from DIDSON 
(sonar) 

 Spawn timing from stream 
surveys 

 Genetic sampling from 
smolt trapping 

 Spawn timing from stream 
surveys 

 Genetic baseline from 
samples collected in 2005-
07, samples have been 
analyzed 

 Age, sex ratios and lengths 
for cohort structure 

 Some LCR baseline DNA 
samples recently collected, 
but no annual genetic 
sampling program, sampled 
have not been analyzed 

 No data 

*Mass marking of fall Chinook is underway with all LCR Tule fall Chinook (age 2-5) mass marked by the 2011 return.   Mass marking programs are 
already in place for coho and steelhead. 

Monitoring 
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Biological Monitoring – Improvement Actions Needed 

 

 

 

 

 

 

 

 

 

 

Wild Salmon and Steelhead Populations 

VSP 
Parameter 

 Fall Chinook Winter Steelhead Coho Chum 

Adult 
Abundance 

 Database infrastructure 

 Develop LCR specific 
observer efficiency and 
residence time needed 
for Chinook AUC 
abundance estimates 

 Identify spatial extent of 
spawning (sample frame)  

 Estimate precision 

 Conduct power analysis 

 Database infrastructure 

 Develop alternative/ 
improved methods for 
abundance estimates   

 Identify spatial extent of 
spawning (sample frame) 

 Develop LCR specific 
redds/female and sex ratio 
data  

 Monitor hatchery 
escapement 

 Estimate precision  

 Conduct power analysis 

 Database infrastructure 

 Develop and implement 
monitoring plan 

 Identify spatial extent of 
spawning (sample frame)  

 Develop LCR specific 
redds/female, observer 
efficiency, and residence 
time 

 Monitor hatchery 
escapement (strays) 

 Conduct power analysis 

 Estimate precision  

 Database infrastructure  

 Identify spatial extent of 
spawning (sample frame) 

 Develop & implement 
sampling designs to detect 
and estimate adult 
abundance 

 Develop LCR specific 
observer efficiency and 
residence time 

 

Adult 
Productivity 

 Pursue options for 
selective fisheries 

 Determine pHOS based on 
ad-clips as mass marked 
returns are realized 

 Estimate pHOS/gene flow 

 Estimate incidental 
mortality in LCR mainstem 
and tributary fisheries 

 Estimate incidental 
mortality in LCR mainstem 
and tributary fisheries 

 Determine  LCR 
supplementation program 
contributions to natural 
spawning 

 Estimate incidental 
mortality in LCR mainstem 
and tributary fisheries 

Juvenile 
Productivity 

 Implement periodic 
juvenile monitoring 
program via rotary screw 
trap 

 Implement periodic juvenile 
monitoring program via 
rotary screw trap 

 Implement periodic 
juvenile monitoring 
program via rotary screw 
trap 

 Implement periodic 
juvenile monitoring 
program via rotary screw 
trap 

Spatial 
Diversity 

 Develop & implement 
improved sampling design 
to estimate spatial 
distribution 

 Consider alternate sampling 
designs to the current 
index/supplemental 
approach 

 Develop & implement 
sampling designs to 
estimate spatial 
distribution 

 Develop & implement 
sampling designs to 
estimate spatial 
distribution 

Species 
Diversity 

 Develop long-term ESU 
phenotypic and genetic 
monitoring and sampling 
plan 

 Methods to collect origin, 
age, length and sex ratio 
data 

 Develop DPS phenotypic and 
genetic monitoring and 
sampling plan 

 Develop ESU phenotypic 
and genetic monitoring and 
sampling plan 

 Analyze archived genetic 
baseline samples 

 Develop ESU phenotypic 
and genetic monitoring 
and sampling plan 

 

Monitoring 
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Hatchery Monitoring – Current 

 

In-Facility  Performance Measures 

 No hatcheries are located in the Coweeman 

Subbasin 

 All hatchery origin adults are identifiable – 

steelhead released in the subbasin are adipose fin-

clipped 

 pHOS for fall Chinook via CWT expansion  

 pHOS for coho from stream surveys 

 
 

Hatchery Monitoring – Improvement Actions Needed 
 

In-Facility  Performance Measures 

 No hatcheries are located in the Coweeman 

Subbasin 

 Estimate pHOS for fall Chinook based on visual 

identification of hatchery origin fish (i.e. adipose 

fin-clips) rather than CWT expansion, as mass 

marked returns of fall Chinook are realized 

 Development and implementation of methods to 

estimate pHOS and/or gene flow for winter 

steelhead  

 Develop a regional monitoring plan for genetic and 

ecological interactions by hatchery-and natural-

origin juveniles to assess impacts to the natural 

origin population 

 Develop nutrient enhancement goals for watershed 

and include in updated escapement goals 

 
 
 
 
 
 
Coweeman basin does not have any hatchery facilities. There is an acclimation pond 
that is used for rearing winter steelhead. 
 
 

Monitoring 

Implementation Schedule 
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 Wild Salmon & Steelhead       Hatchery Programs  

Fall Chinook:  ESA Listed   Cowlitz Trout (WDFW) 
Spring Chinook: ESA Listed  Cowlitz Salmon (WDFW) 
Winter Steelhead:  ESA Listed    Cowlitz Game & Anglers, Kraus Pond and Salmon in the 
Classroom Coho:  ESA Listed                       Toledo Sand & Gravel Net Pens (Friends of 
the Cowlitz)  
Chum:  ESA Listed    Upper Cowlitz Restoration (WDFW & PSMFC) 

Wallace Net Pens (Friends of the Cowlitz) 
Lou Reebs Net Pen (Friends of the Cowlitz) 
Hall Creek Rearing Pond (Cowlitz Game & Anglers) 
Cooperative Groups: Friends of the Cowlitz 

 

 
 

 

    Cowlitz Basin (Upper and Lower Subbasins) 

 
Source: Wegge, T. 2009 (June) Technical Memo. Economic Analysis of WDFW 
Hatchery Programs 

 

Total Generated 

$15,284,745 
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Fall Chinook   
ESA Listing Status:  Threatened 
Populations:  Lower Cowlitz 

(Contributing), including Upper Cowlitz 
(Stabilizing) 
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Spring Chinook   
ESA Listing Status:  Threatened 
Populations:  Upper Cowlitz, including  
Cispus (Primary) 
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  1 Number of natural origin spawners necessary 
to achieve population viability standards 
established by NOAA’s TRT.  

 
 

 
Spring Chinook   
ESA Listing Status:  Threatened 
Populations:  Tilton (Stabilizing) 
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Coho 

ESA Listing Status:  Threatened 
Populations: Lower Cowlitz (Primary) 
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2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft).

  

Wild Salmon & Steelhead 

NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

Current Escapement Data Unknown 

NOR Escapement Goal1, 2 

No releases into Tilton Basin, 
program to be developed 

through updated FHMP 
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Coho 

ESA Listing Status:  Threatened 
Populations: Cowlitz (Tilton) (Stabilizing) 
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Coho 

ESA Listing Status:  Threatened 
Populations: Upper Cowlitz, including 
Cispus (Primary) 
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         1 Number of natural origin spawners necessary 
to achieve population viability standards 
established by NOAA’s TRT.  

 
 

 
 
Chum 

ESA Listing Status:  Threatened 
Populations: Cowlitz (Contributing) 

0

100

200

300

400

500

600

700

800

900

1,000

1993 - 1997 1998 - 2002 2003 - 2007

5 YR AVG ESC  

Sp
aw

n
in

g 
Es

cp
ae

m
e

n
t 

 

 

Winter Steelhead   
ESA Listing Status:  Threatened 
Populations: Upper Cowlitz, including 
Cispus (Primary)  
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2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft).

NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

Current Escapement Data Unknown 

Recovery goal under 

development  

NOR Escapement Goal1, 2 

Wild Salmon & Steelhead 
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Winter Steelhead   

ESA Listing Status:  Threatened 
Populations: Lower Cowlitz (Contributing)  
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Winter Steelhead   

ESA Listing Status:  Threatened 

 
Populations: Cowlitz (Tilton) 
(Contributing)  
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         1 Number of natural origin spawners  
      necessary to achieve population viability  
      standards established by NOAA’s TRT.  

2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft).

Wild Salmon & Steelhead 

NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

Current Escapement Data Unknown 
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Cowlitz Salmon Hatchery (WDFW) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

 

 

 

 

Hatcheries 
 

Salmon Programs 
 
Spring Chinook 

Purpose: Harvest/Conservation 
Goal: Currently under development1 

Brood stock Strategy: Segregated 
   Program Size:  912,000 yearling release, see    
   joint programs for additional plants and  
   transfers (300,000 sub-yearlings, 55,000  
   yearlings and 250,000 eyed eggs). 

   

 
Fall Chinook 

Purpose: Harvest/Conservation 
Goal: Currently under development1 

Brood stock Strategy: Integrated 
Program Size: 5,000,000 sub-yearlings  

 
Type N Coho (Hatchery)   

Purpose: Harvest/Conservation 
Goal: Currently under development1 

Brood stock Strategy: Segregated 
   Program Size:  1,835,434 yearling, see    
   joint programs for additional plants and  
   transfers (1,000 sub-yearlings, 271,250 eyed  
   eggs). 

  
 

Type N Coho (Wild)   
Purpose: Harvest/ Conservation 
Goal: Currently under development1 

Brood stock Strategy:  Integrated 
Program Size: 1,000,000 yearlings 

 
 
 
 
 
1Program specific goals are under development through completion 

of broodstock Management Plans.  Overall production levels for 
Lower Columbia River have been evaluated through Conservation 
and Sustainable Fisheries Plan.  
 

Broodstock Management 
 
Spring Chinook 
   Short-term Benchmark:  PHOS < 5%  
   Long-term Goal:  PNI > .67 
   Action Plan: Implement alternatives developed  
   through the updated Cowlitz FHMP.  
       

Fall Chinook 
   Short-term Benchmark:  PHOS < 30%  
   Long-term Goal:  PNI > 0.50 

   Action Plan:  Implement alternatives    
   developed through the updated Cowlitz FHMP.  

 

Type N Coho (Hatchery) - Lower Subbasin 
   Short-term Benchmark:  PHOS < 5%   
   Long-term Goal:   PNI > .67 

   Action Plan:  Implement alternatives  
   developed through the updated Cowlitz FHMP.  
 

Type N Coho (Wild) - Upper Subbasin 
   Short-term Benchmark:   PHOS < 5% 
   Long-term Goal:    PNI > .67 
   Action Plan: Implement alternatives developed  
   through the updated Cowlitz FHMP.  
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Cowlitz Salmon Hatchery (WDFW) 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hatcheries 

Environmental Compliance 
 

Clean Water Act  
Action Plan: Compliant, no action necessary 

 
Passage 

Action Plan: Compliant, no action necessary 

 
Intake Screening 

Action Plan:  Out of Compliance, does not meet 
NOAA criteria.  
Action Plan: Bring intake screens into 
compliance. 
Cost & Schedule:  5 million dollars, (2020)  

Water Withdrawal  
   Water Rights are formalized from the Dept. of     
   Ecology. Pond Use: 90,300 gpm, Wells: 1625     
   gpm, Monthly NPDES reporting to Dept. of  
   Ecology  
 

 

Capital Needs 
 

Incubation 
Action Plan:  Complete hatchery remodel  
Cost & Schedule:  $ 25 million (2008-2010) 

 
Rearing 

Action Plan:  Complete hatchery remodel 
Cost & Schedule:  $ 25 million (2008-2010) 

 
Adult Processing 

Action Plan:  Complete hatchery remodel 
Cost & Schedule:  $ 25 million (2008-2010) 

 
Other  

Action Plan:  Hatchery Intake needs to be 
brought into compliance.  
Cost & Schedule:  5 million dollars, (2020) 
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Cowlitz Trout Hatchery (WDFW) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Steelhead Programs  
 
Early Winter Steelhead 

Purpose: Harvest  
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 300,000 yearlings 
 

 
Summer Steelhead 

Purpose: Harvest  
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 450,000 yearling release, see 
joint programs for additional plants and 
transfers (100,000 yearlings). 

 
 
Late Winter Steelhead 

Purpose: Conservation/Harvest 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 315,000 yearling release, see 
joint programs for additional plants and 
transfers (75,000 yearlings, 200,000 fingerlings) 
  

 
Coastal Cutthroat 

Purpose: Conservation/Harvest  
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 150,000 yearling release, see 
joint programs for additional plants and 
transfers (10,000 yearlings) 

  
 
1Program specific goals are under development through completion 
of broodstock Management Plans.  Overall production levels for 
Lower Columbia River have been evaluated through Conservation 
and Sustainable Fisheries Plan.  
 
 
 
 

Broodstock Management 
 
Early Winter Steelhead  
   Short-term Benchmark:  Gene Flow < 10% 
   Long-term Goal (Upper):    NA 
   Long-term Goal: (Lower) Gene Flow < 10% 
   Action Plan: Implement alternatives 
developed  
   through the updated Cowlitz FHMP.  
 

 Summer Steelhead  
   Short-term Benchmark:  Gene Flow < 10% 
   Long-term Goal (Upper):    NA 
   Long-term Goal: (Lower) Gene Flow < 10% 
   Action Plan: Implement alternatives 
developed  
   through the updated Cowlitz FHMP.  
 

Late Winter Steelhead  
   Short-term Benchmark:  Gene Flow < 10% 
   Long-term Goal (Upper):    PNI > 0.67 
   Long-term Goal: (Lower) Gene Flow < 10% 
   Action Plan: Implement alternatives 
developed  
   through the updated Cowlitz FHMP.  

 
Coastal Cutthroat  
   Short-term Benchmark:  Gene Flow TBD 
   Long-term Goal:  Gene Flow TBD 
   Action Plan: Implement alternatives 
developed  

   through the updated Cowlitz FHMP.  

Hatcheries 
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Facility Condition 
 

Incubation 
   Action Plan: All incubation will be moved to a   
   new incubation system located at the Cowlitz   
   Salmon Hatchery. 

Cost & schedule: $1,000,000 (2010) 

 
Rearing 

Action Plan: All early rearing (>300 fpp) will 
be at the new remodeled Cowlitz Salmon 
Hatchery with 10 rearing troughs 60’x3’x3’. 
Final rearing (<300 fpp) will be at the Cowlitz 
Trout Hatchery in 30 concrete raceways and 4 
rearing lakes.  All trout hatchery raceways 
need reconditioning. 

   Cost & schedule: $3,000,000 (2013) 

 
Adult Processing 

Action Plan: All adult trapping is being moved 
to the Cowlitz Salmon Hatchery.   
Cost & Schedule: NA 

 
Other 

Action Plan: Facility improvements – See 
implementation schedule. 
Cost & Schedule:  $3,000,000—5,000,000 
(2015-2020) 

 

Environmental Compliance 
 

Clean Water Act 
   Action Plan: Compliant, no action 
necessary 

 
Passage 
   Action Plan: Compliant, no action 
necessary    

 
Intake Screening 
   Action Plan:  Out of compliance, resize    
   intake screens to minimize impacts to ESA   
   listed fish.  
   Cost & Schedule:  $1,000,000 (2011-2013) 

 

Water Withdrawal 
   Compliant with water rights formalized 
thru         
   trust water rights #S2-*19839CWRIS &  
   #G2-*08491CWRIS 
   Use: 56 CFS surface water & 860-gpm 
ground  
   water.  
   Monthly NPDES reporting to Dept of 
Ecology 

 

 

Hatcheries 
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Joint Programs (WDFW w/ Others) l 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hatcheries 
 

 
Summer Steelhead 

   36,000 yearlings to Toledo Sand & Gravel Net    
   Pens for Friends of the Cowlitz (FOC) 
   64,000 yearlings to Wallace Net Pens for     
   Friends of the Cowlitz (FOC) 
 

Coastal Cutthroat 
   10,000 yearlings to Lou Reebs Net Pens for   
   Friends of the Cowlitz (FOC) 
  

Late Winter Steelhead 
   12,000 yearlings to Hall Creek Rearing   
   pond for Cowlitz Game & Anglers (CGA) 

   Current Status; Inactive 

Friends of the Cowlitz (FOC) 
Type N Coho  
   Transfer 230,000-eyed eggs for RSI’s  
 

Cowlitz Game and Anglers (CGA) 
Type N Coho 
   Transfer 40,000-eyed eggs for RSI’s 
 

Kraus Ryderwood Project 
Type N Coho 
   Transfer 1,000 ad clipped sub-yearlings    
   to the Kraus pond. 
 

Salmon in the Classroom 
Type N Coho 
 
   Mossyrock High School 
   Transfer 500-eyed eggs 
 
   Castle Rock High School 
   Transfer 500-eyed eggs  
 
   Watershed Voyages 
   Transfer 250-eyed eggs 
 
   White Pass High School 
   Transfer 250-eyed eggs 
 
   Winlock High School 
   Transfer 250-eyed eggs 
 
 

 

 

Upper Cowlitz Restoration Project (UCR) 
Spring Chinook 
   Transfer 300,000 sub-yearlings @ 110 fpp to    
   UCR staff for Upper subbasin plants.  

 
Friends of the Cowlitz (FOC) 
Spring Chinook 
   Transfer 55,000 ad clipped fish @ 12 fpp to    
   the Wallace Net Pens in November.  These  
   fish are counted in our hatchery release  
   numbers.  

 
Grays River Hatchery  
Spring Chinook 
   Transfer 250,000-eyed eggs for SAFE program 
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 Biological Monitoring – Current 

 

  

  

 

Lower Cowlitz River - Wild Salmon and Steelhead Populations  

VSP 
Parameter 

 Fall Chinook Winter Steelhead Coho Chum 

Adult 
Abundance 

 Estimate of total 
spawners expanded from 
aerial redd counts 

 Expansion Factor based 
on historic 
mark/recapture work 
(1970’s) and correction 
factor from fixed wing to 
helicopter 

 Spawning ground surveys 
to recover carcasses 

 Index surveys on major 
Lower Cowlitz tributaries 
only 

 Assume all redds are from 
wild fish based on timing; 
however, late timed 
Cowlitz hatchery steelhead 
have same spawning time 
as wild stock 

 Limited stream surveys 
in index reaches of 
Lower Cowlitz 
tributaries 

 Cowlitz Barrier Dam 
Counts only 

 No estimate of total 
abundance 

Adult 
Productivity 

 pHOS via CWT expansion* 

 Currently, no mark 
selective fisheries  in 
mainstem Columbia* 

 Harvest estimates from 
CWT analysis 

 LCR Fisheries – wild 
steelhead release, but 
stock specific incidental 
impacts are unknown 

 No pHOS data 
 

 LCR sport fisheries – 
Wild coho release 

 Stock specific incidental 
fishery impacts are 
unknown 

 Sex ratio, pHOS, and age 
structure from stream 
surveys in index areas 

 Retention prohibited in 
fisheries, but stock 
specific incidental 
impacts are unknown 

 Limited samples for sex 
ratio 

Juvenile 
Productivity 

 No smolt monitoring 

 Juvenile fall Chinook 
tagging (CWT) project via 
seining 

 No smolt monitoring  No smolt monitoring  No smolt monitoring 

Spatial 
Diversity 

 Aerial redd counts broken 
by section at landmarks 

 Exploring capturing GPS 
locations for redds from 
the air via helicopter 

 GPS locations for individual 
redds in Lower Cowlitz 
tributary index areas 

 Fish counts by section 
for coho in index areas 
only  

 No monitoring of spatial 
structure 

Species 
Diversity 

 Age, sex ratios and 
lengths for cohort 
structure 

 Run timing from Cowlitz 
Barrier Dam  

 Spawn timing from 
stream surveys 

 No genetic sampling 

 Spawn timing from stream 
surveys 

 Genetic baseline from 
samples collected in 2005-
07, winter STHD have been 
analyzed 

 Lower Cowlitz tributary 
genetic sampling project in 
2008-09 

 Age, sex ratios and 
lengths for cohort 
structure from index 
areas 

 Spawn timing from 
stream surveys 

 Some LCR baseline DNA 
samples recently 
collected, but no annual 
genetic sampling 
program, samples have 
not been analyzed 

 Few scales & lengths 
collected for cohort 
structure 

 Run timing from dam 
counts 

 Baseline DNA samples 
collected 

*Mass marking of fall Chinook is underway with all LCR Tule fall Chinook (age 2-5) mass marked by the 2011 return.   Mass marking 
programs are already in place for coho and steelhead. 

Monitoring 
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Upper Cowlitz River (including Tilton and Cispus rivers) - Wild Salmon and Steelhead Populations  

VSP 
Parameter 

 Fall Chinook Spring Chinook Winter Steelhead Coho 

Adult 
Abundance 

 No fall Chinook are currently 
transported into the Upper 
Cowlitz/Cispus 

 Fall Chinook are currently 
transported into the Tilton  
Cowlitz FHMP is being 
updated 

 Escapement is assumed to 
equal the number of fish 
trapped and hauled into the 
Tilton 

 No spring Chinook are currently 
transported into the Tilton 
River 

 Spring Chinook are currently 
transported into the Upper 
Cowlitz/Cispus 

 Escapement is assumed to equal 
the number of fish trapped and 
hauled above Cowlitz Barrier 
Dam; however, the proportion 
using Upper Cowlitz and Cispus 
is unknown 

 

 Escapement is assumed 
to equal the number of 
fish trapped and 
hauled above Cowlitz 
Barrier Dam; however, 
the proportion using 
Upper Cowlitz and 
Cispus is unknown 

 Limited spawning 
ground surveys will 
begin in 2009 – index 
areas only 

 Upper Cowlitz/Cispus -
Escapement is assumed to 
equal the number of fish 
trapped and hauled above 
Cowlitz Barrier Dam; 
however, the proportion 
using Upper Cowlitz and 
Cispus is unknown 

 Limited spawning ground 
surveys will begin in 2009 – 
index areas only 

 Tilton River - Escapement is 
assumed to equal the 
number of fish trapped and 
hauled above Cowlitz 
Barrier Dam and released 

Adult 
Productivity 

 Sex ratio from trap; 
currently, no scale analysis or 
lengths 

 pHOS - BWT and no ad-clip 
indicate Tilton natural 
production.  Other fish 
transported upstream are of 
unknown origin until mass 
marking is complete* 

 Currently, non-selective 
fisheries  in mainstem 
Columbia* 

 Harvest estimates from CWT 
analysis 

 Sex ratio, pHOS from sampling 
at Cowlitz Barrier Dam 

 No scale analysis or lengths on 
wild fish. Available from 
hatchery broodstock as a 
surrogate for hatchery fish 
transported upstream 

 Selective fisheries in lower 
Columbia and tributaries with 
wild fish release 

 Sport and commercial fishery 
sampling in mainstem Columbia 
and major tributaries to assess 
impacts via CWT Recovery 
project 

 LCR Fisheries – Wild 
steelhead release, but 
stock specific 
incidental impacts are 
unknown 

  pHOS from trap and 
haul counts 

 

 LCR sport fisheries – Wild 
coho release 

 Stock specific incidental 
fishery impacts are unknown 

 Sex ratio and pHOS at 
Cowlitz Barrier Dam 

Juvenile 
Productivity 

 Smolt monitoring at Mayfield 
dam with an FGE based on 
work that was conducted 40 
yrs ago  

 Fall Chinook outmigrants 
(from Tilton) are given a BWT 

 Annual genetic sampling to 
develop % composition fall 
and spring Chinook.  Spring 
Chinook captured are 
assumed to be from Upper 
Cowlitz/Cispus 

 Smolt monitoring at Cowlitz 
Falls dam, which is the 
aggregate of Upper Cowlitz and 
Cispus production 

 Smolt monitoring at 
Cowlitz Falls dam, 
which is the aggregate 
of Upper Cowlitz and 
Cispus production. 

 Upper Cowlitz/ Cispus - 
Smolt monitoring at Cowlitz 
Falls dam, which is the 
aggregate of Upper Cowlitz 
and Cispus production 

 Smolt yield is the number 
transported downstream and 
released mark groups are 
used to estimate FGE  

  Tilton River - Smolt 
monitoring at Mayfield dam 

Spatial 
Diversity 

 Spatial distribution is not 
monitored 

 Weekly redd surveys above 
Muddy Fork on Upper Cowlitz 
throughout spawning 
timeframe, assumed to be a 
census count for this area 

 Redd surveys on Cispus once or 
twice per season; covering ~80% 
of high use area on mainstem 

 Poor GPS coverage; Counts are 
partitioned by geographical 
features (bridges, tributary 
mouths, etc.) 

 Poor visibility below Muddy Fork 
prevents surveys 

 Radio telemetry study 
with USGS to examine 
adult distribution; 
report is not finalized 

 Limited spawning 
ground surveys will 
begin in 2009 – index 
areas only 

 Upper Cowlitz/ Cispus 
Radio telemetry study with 
USGS to examine adult 
distribution; report is not 
finalized 

 Limited spawning ground 
surveys will begin in 2009 – 
index areas only 

  Tilton River - Spatial 
distribution is not monitored 

Monitoring 
 

MonitoringMonitoring 
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Biological Monitoring – Improvement Actions Needed 

 

Species 
Diversity 

 No scales or lengths collected 
from for cohort structure – 
Lower Cowlitz sampling 
provides a surrogate 

 Run timing from trap and 
haul operation 

 No genetic sampling of adults 

 No scales or lengths collected from 
wild fish for cohort structure, limited 
carcass sampling on stream surveys 
in Upper Cowlitz 

 Run timing from trap and haul 
operation 

 No genetic sampling program 

 Scales, origin, & 
lengths collected 
for cohort 
structure 

 Run timing from 
trap and haul 
operation 

 Baseline DNA 
samples collected 
in 2005-07 for 
aggregate at CSH, 
samples have 
been analyzed 

 Run timing from trap and 
haul operations 

 Some LCR baseline DNA 
samples recently collected, 
but no annual genetic 
sampling program, samples 
have not been analyzed 

*Mass marking of fall Chinook is underway with all LCR Tule fall Chinook (age 2-5) mass marked by the 2011 return.   Mass marking programs are 
already in place for coho and steelhead. 

Lower Cowlitz River - Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook Winter Steelhead Coho Chum 

Adult 
Abundance 

 Database infrastructure 

 Develop alternative/ 
improved methods for 
abundance estimates; e.g. 
AUC or mark/recapture  

 Update expansion factor for 
aerial redd count expansion 

 Estimate precision 

 Conduct power analysis 

 Database infrastructure 

 Develop alternative/ 
improved methods for 
abundance estimates   

 Identify spatial extent of 
spawning (sample frame)  

 Develop LCR specific 
redds/female and sex ratio 
data  

 Monitor winter and summer 
steelhead hatchery 
escapement  

 Estimate precision  

 Conduct power analysis 

 Database infrastructure 

 Develop and implement 
monitoring plan 

 Identify spatial extent of 
spawning (sample frame)  

 Develop LCR specific 
redds/female, observer 
efficiency, and residence 
time 

 Monitor hatchery 
escapement 

 Conduct power analysis 

 Estimate precision  

 Database infrastructure  

 Identify spatial extent of 
spawning (sample frame) 

 Develop & implement 
sampling designs to 
estimate adult abundance 

 Develop LCR specific 
observer efficiency and 
residence time 

 Estimate precision for 
current and historical data 

 Conduct power analysis 

Adult 
Productivity 

 Pursue options for selective 
fisheries 

 Determine pHOS based on 
ad-clips as mass marked 
returns are realized 

 Estimate pHOS/gene flow for 
hatchery winter and summer 
steelhead 

 Estimate incidental 
mortality in LCR mainstem 
and tributary fisheries 

 Estimate incidental 
mortality in LCR mainstem 
and tributary fisheries 

 Collect otoliths to 
determine out of basin 
supplementation program 
contribution to natural 
spawning 

 Estimate incidental 
mortality in LCR mainstem 
and tributary fisheries 

Juvenile 
Productivity 

 Implement periodic juvenile 
monitoring program via 
rotary screw trap 

 Implement periodic juvenile 
monitoring program via 
rotary screw trap 

 Implement periodic 
juvenile monitoring 
program via rotary screw 
trap 

 Implement periodic juvenile 
monitoring program via 
rotary screw trap 

Spatial 
Diversity 

 Collect GPS locations for  
individual redds on stream 
surveys 

 Develop & implement 
sampling designs to estimate 
spatial distribution 

 Consider alternate sampling 
designs to the current 
index/supplemental 
approach 

 Develop & implement 
sampling designs to 
estimate spatial 
distribution 

 Develop & implement 
sampling designs to 
estimate spatial distribution 

Species 
Diversity 

 Develop long-term ESU 
phenotypic and genetic 
monitoring and sampling plan 

 

 Methods to collect origin, 
age, length and sex ratio 
data 

 Develop DPS phenotypic and 
genetic monitoring and 
sampling plan 

 When complete, report on 
Lower Cowlitz genetic study 

 Develop ESU phenotypic 
and genetic monitoring and 
sampling plan 

 Analyze archived genetic 
baseline samples 

 Develop ESU phenotypic and 
genetic monitoring and 
sampling plan 

 Analyze archived genetic 
baseline samples 

 

Monitoring 
 

MonitoringMonitoring 
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Upper Cowlitz River (including Tilton and Cispus rivers) - Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook Spring Chinook Winter Steelhead Coho 

Adult 
Abundance 

 Database infrastructure  Database infrastructure 

 Develop alternate sampling 
designs to partition Cispus & 
Upper Cowlitz components 
(radio tags) and address 
fallback 

 Identify spatial extent of 
spawning (sample frame)  

 Estimate precision  

 Conduct power analysis 

 Database infrastructure 

 Develop alternate sampling 
designs to partition Cispus 
& Upper Cowlitz 
components (radio tags) 
and address fallback 

 Identify spatial extent of 
spawning (sample frame) 

 Estimate precision  

 Conduct power analysis 

 Database infrastructure 

 Develop alternate sampling 
designs to partition Cispus 
& Upper Cowlitz 
components (radio tags) 
and address fallback 

 Identify spatial extent of 
spawning (sample frame)  

 Estimate precision  

 Conduct power analysis 

Adult 
Productivity 

 Pursue options for selective 
fisheries 

 Determine pHOS based on 
ad-clips as mass marked 
returns are realized 

 Implement scale and length 
sampling at Cowlitz Barrier 
Dam 

 Estimate incidental 
mortality in LCR mainstem 
and tributary fisheries 

 Estimate incidental 
mortality in LCR mainstem 
and tributary fisheries 

Juvenile 
Productivity 

 Develop monitoring program 
if FHMP update identifies 
spring Chinook transportation 
to Tilton or fall Chinook 
transportation to Upper 
Cowlitz/Cispus 

 Update estimates of FGE 

 Smolt yield is the number 
transported downstream and 
released mark groups are 
used to estimate FGE   

 Review FGE study design 

 Examine approaches to 
differentiate aggregate 
including genetic analysis or 
use of screw trap 

 Smolt yield is the number 
transported downstream 
and released mark groups 
are used to estimate FGE  

 Review FGE study design 

 Examine approaches to 
differentiate aggregate 
including genetic analysis 
or use of screw trap 

 Upper Cowlitz/ Cispus  -  

 Review FGE study design 

 Examine approaches to 
differentiate aggregate 
including genetic analysis or 
use of screw trap 

 

 Tilton River -  Update 
estimates of FGE 

Spatial 
Diversity 

 Develop & implement 
sampling designs to estimate 
spatial distribution 

 Develop spatial distribution 
study design that includes 
parr distribution or radio 
tags 

 Explore improved GPS 
capability for mapping redds 
(i.e. external antennas, 
Trimble Units) 

 Develop spatial distribution 
study design 

 Complete data analysis and 
report for radio telemetry 
study 

 Develop spatial distribution 
study design 

 Complete data analysis and 
report for radio telemetry 
study 

Species 
Diversity 

 Collect scales and lengths 
from fish at Cowlitz Barrier 
Dam 

 Develop long-term ESU 
phenotypic and genetic 
monitoring and sampling plan 

 

 Develop ESU phenotypic and 
genetic monitoring and 
sampling plan 

 Develop DPS phenotypic 
and genetic monitoring and 
sampling plan 

 Develop ESU phenotypic and 
genetic monitoring and 
sampling plan 

 Analyze archived genetic 
baseline samples 

Monitoring 
 

MonitoringMonitoring 
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Hatchery Monitoring – Current 

 

In-Facility  Performance Measures 

 In-season management of adult salmonid returns, 

broodstock collection and spawning protocols 

 Enumeration of hatchery origin and natural origin 

returns to hatchery collection facilities and final 

disposition of each  

 For integrated programs – enumeration of the 

number of hatchery and natural origin fish used in 

the broodstock for each species to calculate pNOB 

 Hatchery return timing, age composition (from 

scales), stock composition (CWT analysis), sex 

ratio and length data for run reconstruction and 

forecasting 

 Survival to each life history stage during 

incubation and rearing (Green egg, Eyed egg, Fry, 

Parr, Smolt) 

 Growth/feed conversions and condition 

 Monthly fish health monitoring 

  ELISA testing of spring Chinook for levels of 

Bacterial Kidney Disease 

 Number of smolt released- size and condition 

factor at release 

 Water quality - regulated by Washington 

Department of Ecology - weekly and/or monthly 

samples to ensure facility compliance 

 All hatchery origin adults are identifiable - 

juveniles are marked pre-release by one or more 

of the following: adipose fin-clip, CWT in snout, 

BWT in snout  

 Harvest rates – contribution to commercial and 

sport fisheries 

 Hatchery smolt to adult survival rates 

 
Lower Cowlitz 

 pHOS for fall Chinook via CWT expansion 

 pHOS for coho in tributary index areas 

 
 
Upper Cowlitz/Cispus/Tilton 

 pHOS for fall Chinook in Tilton River based on 

BWT and CWT analysis 

 pHOS for spring Chinook, steelhead and coho from 

Cowlitz Barrier Dam counts and trap/haul program 

 

 
 

 
 

 

 

 

 

 

 
 
 

Monitoring 
 

MonitoringMonitoring 
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Hatchery Monitoring – Improvement Actions Needed 

 

In-Facility  Performance Measures 

 Development of updated Hatchery and Genetic 

Management Plans (HGMP) for each hatchery 

program consistent with implementation of the 

Conservation and Sustainable Fisheries plan and 

incorporate HSRG standards 

 Development of natural origin run and/or spawn 

timing curves to guide collection of natural origin 

broodstock for integrated programs 

 Review and update spawning protocols and 

incubation, rearing & release strategies 

 Estimate pHOS for fall Chinook based on visual 

identification of hatchery origin fish (i.e. adipose 

fin-clips) rather than CWT expansion, as mass 

marked returns of fall Chinook are realized 

 Development and implementation of methods to 

better estimate pHOS for coho in the Lower 

Cowlitz 

 Development and implementation of methods to 

estimate pHOS and/or gene flow for hatchery 

winter and summer steelhead in the Lower 

Cowlitz 

 Collect otolith samples from chum carcasses to 

estimate contribution (stray rate) from LCR 

supplementation programs 

 Calculation of pNOB, pHOS and PNI statistics 

annually for each hatchery program and 

development of a reporting format to track 

hatchery performance measures 

 Develop a regional monitoring plan for genetic and 

ecological interactions by hatchery-and natural-

origin juveniles to assess impacts to the natural 

origin population 

 As additional data is collected and new 

methodologies become available, modify 

programs to achieve goals for PNI, pHOS and pNOB 

 Develop nutrient enhancement goals for watershed 

and include in updated escapement goals 

 

Monitoring 
 

Implementation ScheduleMonitoring 
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Preliminary Cowlitz Subbasin hatchery action implementation plan.  Actions and 
schedule will be reviewed, evaluated, and updated annually. 
 

Year Facility Action Fund Source Cost 

2008-
2010 

Cowlitz Salmon 
Hatchery  

Facility Improvement: 
Total Hatchery Rebuild and upgrade of 
Facility.  

Tacoma Power  +/- $25 mil. 

2010 Cowlitz Trout 
Hatchery 

Environmental Compliance: Blue Creek 
flooding and/or potential emergence with 
hatchery discharge ditch 

Tacoma Power  $250,000  

2011 Cowlitz Trout 
Hatchery 

Facility Improvement: 
Predator abatement on the rearing lakes 
by adding netting and/or hazing 

Tacoma Power  $750,000  

2012 Cowlitz Trout 
Hatchery 

Facility Improvement: 
Bird netting on concrete raceways  

Tacoma Power  $1.0 mil.  

2012 Cowlitz Trout 
Hatchery 

Facility Maintenance: 
Ozone plant renovation (plumbing, 
generators, stones, etc.) 

Tacoma Power  $2.0 mil.  

2013 Cowlitz Trout 
Hatchery 

Environmental Compliance: Resizing the 
screen mesh on the intake screens 

Tacoma Power  TBD  

2013 Cowlitz Trout 
Hatchery 

Facility Maintenance: Reconditioning 
concrete raceways (leak, cracks, etc.) 

Tacoma Power  $3.0 mil. 

2015 Cowlitz Trout 
Hatchery 

Facility Improvement:   
Increase/sustain south well 
(incubation/early rearing) supply 

Tacoma Power  TBD  

2015 Cowlitz Trout 
Hatchery 

Facility Improvement:  
Install an isolated ozone plant supply line 
to conserve ground water supply   

Tacoma Power  $1.0 mil. 

 
 

Implementation Schedule 
 

 Implementation Schedule 
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 Wild Salmon & Steelhead          
Fall Chinook:  ESA Listed       
Spring Chinook:  ESA Listed       

   Coho:  ESA Listed       
Winter Steelhead: ESA Listed 
Chum: ESA Listed 
 
 

 
 
 
 
 
 
Hatchery Programs 
   North Toutle (WDFW) 

South Fork 
Toutle Ponds (Cowlitz Game & Anglers) 
 
 
 

 

 Wild Salmon & Steelhead          
Fall Chinook:  ESA Listed       
Spring Chinook:  ESA Listed       

   Coho:  ESA Listed       
Winter Steelhead: ESA Listed 
Chum: ESA Listed 
 
 

 
 
 
 
 
 
Hatchery Programs 
   North Toutle (WDFW) 

South Fork 
Toutle Ponds (Cowlitz Game & Anglers) 
 
 
 

    Toutle Subbasin (NF, SF and Green) 
 

    Toutle Subbasin (NF, SF and Green) 

 
Source: Wegge, T. 2009 (June) Technical Memo. Economic Analysis of WDFW Hatchery Programs 

 

 

 

Total Generated 
$1,805,373 

 

 

Wil
d 
Sal
mo
n & 
Stee
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Fall Chinook 
ESA Listing Status:  Threatened 
Populations:  Toutle (Primary)  
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Winter Steelhead 

ESA Listing Status:  Threatened 
Populations:  Toutle (Primary) 
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  1 Number of natural origin spawners necessary to 

achieve population viability standards established by 

NOAA’s TRT.  

Spring Chinook 
ESA Listing Status: Threatened 
Populations:  Toutle (Contributing)  
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Coho 
ESA Listing Status: Threatened  
Populations:  Toutle (Primary)  
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2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft).

Wild Salmon & Steelhead 
 

Wild Salmon & Steelhead 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

Current Escapement Data Unknown 

 

Wild 

Salmon & 
Steelhead
Current Escapement Data Unknown 

Current Escapement Data Unknown 

 
Current Escapement Data Unknown 
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Chum 

ESA Listing Status: Threatened 
Populations: Toutle (Contributing) 
Component of Cowlitz Population 
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         1 Number of natural origin spawners necessary 

to achieve population viability standards 
established by NOAA’s TRT.  

 

2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft). 
 
 
 

Wild Salmon & Steelhead 
 

Wild Salmon & Steelhead 

Current Escapement Data Unknown 

 
Current Escapement Data Unknown 

Recovery goal under 
development  

 

Hatche
riesRecovery 

goal under development  



 

Appendix 3  50 | Page 

 

 
North Toutle (WDFW) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hatcheries 
 

Hatcheries 

Salmon and Steelhead Programs 
 
Fall Chinook 

Purpose: Harvest/Conservation 
Goal: Currently under development1 

Broodstock Strategy: Integrated 
Program Size: 1,400,000 sub-yearlings (C&SFP) 

 
Type S Coho 

Purpose: Harvest/Conservation 
Goal: Currently under development1 

Broodstock Strategy: Integrated 
Program Size: 150,000 yearlings (C&SFP) 

 
NF Summer Steelhead2 

Purpose: Harvest  
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 25,000 yearlings (C&SFP) 
 

SF Summer Steelhead3 

Purpose: Harvest  
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 15,000 yearlings (C&SFP) 

 
       1Program specific goals are under development 
through   
    completion of broodstock Management Plans.  
Overall production  
    levels for Lower Columbia River have been 
evaluated through  
    Conservation and Sustainable Fisheries Plan.  

 

2Shipped from Skamania Hatchery, acclimated and 
released from North Toutle Hatchery 
 

3Shipped from Skamania Hatchery, acclimated and 
released from Cowlitz Game & Anglers pond on SF 
Toutle. 

       
 

 

Salmon and Steelhead Programs 
 
Fall Chinook 

Purpose: Harvest/Conservation 
Goal: Currently under development1 

Broodstock Strategy: Integrated 
Program Size: 1,400,000 sub-yearlings (C&SFP) 

 
Type S Coho 

Broodstock Management 
 
Fall Chinook 
  Short-term Benchmark:  PNI > 0.5 
  Long-term Goal:  PNI > 0.67 

  Action Plan:  Continue integrated program   
  consistent with a Primary population.  

 
Type S Coho  
  Short-term Benchmark:  PNI > 0.5 
  Long-term Goal:  PNI > 0.67 
  Action Plan:  Continue integrated program   
  consistent with a Primary population.  

 
 
NF & SF Summer Steelhead  
  Short-term Benchmark:  Gene Flow <2% 
  Long-term Goal:  Gene Flow <2%     
  Action Plan:  Continue actions described in  
  C&SFP.  Install temporary weir at hatchery  
  intake to increase harvest rate (C&SFP).  
 
  

 

HatcheriesBroodstock 

Management 
 
Fall Chinook 
  Short-term Benchmark:  PNI > 0.5 
  Long-term Goal:  PNI > 0.67 

  Action Plan:  Continue integrated program   
  consistent with a Primary population.  

 
Type S Coho  
  Short-term Benchmark:  PNI > 0.5 
  Long-term Goal:  PNI > 0.67 
  Action Plan:  Continue integrated program   
  consistent with a Primary population.  

 
 
NF & SF Summer Steelhead  
  Short-term Benchmark:  Gene Flow <2% 
  Long-term Goal:  Gene Flow <2%     
  Action Plan:  Continue actions described in  
  C&SFP.  Install temporary weir at hatchery  
  intake to increase harvest rate (C&SFP).  
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North Toutle (WDFW) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Environmental Compliance 
 

Cleanwater Act 
Action Plan: Compliant, no action necessary   

 
Passage 
   Action Plan: Compliant, no action necessary   

 
Intake Screening 

Action Plan:  Bring intake into compliance 
Renovate/replace screens 
Cost & Schedule:  $ 250,000 Design Only (2010) 

 
Water Withdrawal 
   Compliant with water rights formalized thru         
   trust water right #S2-24831CWRIS 
   Use : 20.00 CFS 

Monthly NPDES reporting to Dept of Ecology 

 

 

Environmental Compliance 
 

Cleanwater Act 
Action Plan: Compliant, no action necessary   

 
Passage 
   Action Plan: Compliant, no action necessary   

 
Intake Screening 

Action Plan:  Bring intake into compliance 
Renovate/replace screens 
Cost & Schedule:  $ 250,000 Design Only (2010) 

 
Water Withdrawal 
   Compliant with water rights formalized thru         
   trust water right #S2-24831CWRIS 
   Use : 20.00 CFS 

Monthly NPDES reporting to Dept of Ecology 

 

Capital Needs 
 

Incubation 
Action Plan: Replace incubation water source 
and facilities.  
Cost & schedule:  TBD 2012 

 
Rearing 

Action Plan: Replace raceways and related 
pipes.  
Cost & schedule:  TBD 2015 

 
Adult Processing 

Action Plan: Improve weir and adult handling 
facilities.  
Cost & Schedule:  TBD 2017 

 
Other 

Action Plan: Miscellaneous facility  
Cost & Schedule:  TBD 2020 
 

 

MonitoringCapital Needs 

 
Incubation 

Action Plan: Replace incubation water source 
and facilities.  
Cost & schedule:  TBD 2012 

 
Rearing 

Action Plan: Replace raceways and related 
pipes.  
Cost & schedule:  TBD 2015 

 
Adult Processing 

Action Plan: Improve weir and adult handling 
facilities.  
Cost & Schedule:  TBD 2017 

 
Other 

Action Plan: Miscellaneous facility  
Cost & Schedule:  TBD 2020 
 

Hatcheries 
 

Hatcheries 
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Biological Monitoring – Current 
Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook Spring Chinook Winter Steelhead Coho Chum 

Adult 
Abundance 

 Estimate of total 
spawners via peak count 
expansion for Green and 
SF Toutle rivers 

 Hatchery counts at North 
Toutle Hatchery on the 
Green River 

 NF Toutle Collection 
Facility (TCF) – total 
count; however rarely 
encounter fall Chinook 

 No other monitoring on 
NF/mainstem Toutle – 
high turbidity prevents 
surveying 

 Assumed to be limited 
successful spawning in NF 
Toutle/mainstem due to 
high sediment loads 

 No monitoring for 
spring Chinook 

 Spring Chinook in 
Toutle are 
believed to be 
extirpated 

NF & Mainstem Toutle 
(including Green River) 

 Estimate of total 
spawners via redd count 
expansion for Green 
River 

 NF Toutle Collection 
Facility (TCF) – total 
count of steelhead 
passed upstream 

 No other surveys on NF 
or mainstem due to 
turbidity 

 
SF Toutle 

 Estimate of total 
spawners via redd count 
expansion 

 

NF & Mainstem Toutle 
(including Green River) 

 NF Toutle Collection 
Facility (TCF) – total 
count of coho passed 
upstream 

 Hatchery counts at 
North Toutle Hatchery 
on the Green River 

 No monitoring in 
mainstem & lower NF 
Toutle and tributaries 
 

SF Toutle 

 No directed monitoring 

 Ancillary spawner 
count during fall 
Chinook surveys in 
index areas only 

 

 Component of 
the Cowlitz 
chum 
population 

 1999-2006 
occasional 
presence/ 
absence surveys 
only 

 No current 
monitoring 

 

Adult 
Productivity 

 pHOS via CWT expansion* 

 Currently, no mark 
selective fisheries in 
mainstem Columbia* 

 Harvest estimates from 
CWT analysis 

 No monitoring  LCR Fisheries – Wild 
steelhead release, but 
stock specific incidental 
impacts are unknown 

 
NF & Mainstem Toutle 
(including Green River) 

  Sex ratio, pHOS and age 
data from TCF 

 
SF Toutle 

 No sex ratio, pHOS or 
age data 

 LCR sport fisheries – 
Wild coho release 

 Stock specific 
incidental fishery 
impacts are unknown 

 
NF & Mainstem Toutle 
(including Green River) 

 Sex ratio, pHOS and 
age data from TCF  

 
SF Toutle 

 No pHOS data  

 Retention 
prohibited in 
fisheries, but 
stock specific 
incidental 
impacts are 
unknown 

 No samples for 
age, sex ratio, 
& origin 

 

Juvenile 
Productivity 

 No smolt monitoring  No monitoring  No smolt monitoring  No smolt monitoring  No smolt 
monitoring 

Spatial 
Diversity 

 Redd counts by spawning 
reach during stream 
surveys 

 No monitoring  GPS locations for 
individual redds in 
surveyed areas of the 
Green and SF Toutle 
rivers 

 No monitoring program 
in place 

 No current 
monitoring 

Species 
Diversity 

 Age, sex ratios and 
lengths for cohort 
structure from North 
Toutle hatchery and 
stream surveys 

 Run timing from North 
Toutle hatchery counts 

 Spawn timing from 
stream surveys 

 No genetic sampling 

 No monitoring NF & Mainstem Toutle 
(including Green River) 

 Age, sex ratios and 
lengths for cohort 
structure from TCF  

 Run-timing at TCF 

 Spawn timing from redd 
surveys on Green 

 Annual collection of DNA 
samples at TCF since 
early 2000s, samples 
have been analyzed  

 
SF Toutle 

 Spawn timing from 
stream surveys 

 Genetic baseline from 
samples collected in 
2005-07, samples have 

NF & Mainstem Toutle 
(including Green River) 

 Age, sex ratios and 
lengths for cohort 
structure from TCF  

 Run-timing at TCF 

 Annual collection of 
DNA samples at TCF 
since early 2000s, 
samples have not been 
analyzed 

 
SF Toutle 

 No monitoring program 
in place 

 Some genetic samples 
are archived 

 No data 

Monitoring 
 

MonitoringMonitoring 
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been analyzed  

*Mass marking of fall Chinook is underway with all LCR Tule fall Chinook (age 2-5) mass marked by the 2011 return. Mass marking programs are 
already in place for coho and steelhead.  

 

 
Biological Monitoring – Improvement Actions Needed 

 

Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook 
Spring 

Chinook 
Winter Steelhead Coho Chum 

Adult 
Abundance 

 Database infrastructure 

 Develop LCR specific 
observer efficiency and 
residence time needed 
for Chinook AUC 
abundance estimates 

 Identify spatial extent 
of spawning (sample 
frame)  

 Estimate precision 

 Conduct power analysis 
 
 
 
 
 

 N/A 

 
 Database infrastructure 

 Develop alternative/ improved 
methods for abundance 
estimates in SF Toutle and 
Green rivers 

 Develop monitoring program for 
mainstem Toutle (DIDSON) 

 Identify spatial extent of 
spawning (sample frame) 

 Develop LCR specific 
redds/female and sex ratio data  

 Monitor hatchery escapement 
for winter and summer 
steelhead planted in the 
subbasin 

 Estimate precision  

 Conduct power analysis 
 

 Database infrastructure 

 Develop and implement 
monitoring plan 

 Identify spatial extent of 
spawning (sample frame)  

 Develop LCR specific 
redds/female, observer 
efficiency, and residence 
time 

 Monitor hatchery 
escapement 

 Estimate precision 
   Conduct power analysis 

 Database 
infrastructure  

 Identify spatial extent 
of spawning (sample 
frame) 

 Develop & implement 
sampling designs to 
estimate adult 
abundance 

 Develop LCR specific 
observer efficiency 
and residence time 

 Estimate precision for 
current and historical 
data 
Conduct power 
analysis 

Adult 
Productivity 

 Pursue options for 
mark selective fisheries 

 Determine pHOS based 
on ad-clips as mass 
marked returns are 
realized 

 N/A 

 
 Estimate pHOS/gene flow for 

Green and SF Toutle rivers 

 Estimate incidental mortality in 
LCR mainstem and tributary 
fisheries 

 Estimate incidental 
mortality in LCR 
mainstem and tributary 
fisheries 

 Determine  LCR 
supplementation 
program contributions 
to natural spawning 

 Estimate incidental 
mortality in LCR 
mainstem and 
tributary fisheries 

Juvenile 
Productivity 

 Implement periodic 
juvenile monitoring 
program via rotary 
screw trap 

 N/A 

 
 Implement periodic juvenile 

monitoring program via rotary 
screw trap 

 Implement periodic 
juvenile monitoring 
program via rotary screw 
trap 

 Implement periodic 
juvenile monitoring 
program via rotary 
screw trap 

Spatial 
Diversity 

 Collect GPS locations 
for  individual redds on 
stream surveys 

 Develop & implement 
sampling designs to 
estimate spatial 
distribution 

 N/A 

 
 Consider alternate sampling 

designs to the current 
index/supplemental approach 
for SF Toutle and Green rivers 

 Develop sampling approach for 
NF and mainstem Toutle 

 Develop & implement 
sampling design 

 Develop & implement 
sampling designs to 
estimate spatial 
distribution 

Species 
Diversity 

 Develop long-term ESU 
phenotypic and genetic 
monitoring and 
sampling plan 

 N/A 

 
 Develop DPS phenotypic and 

genetic monitoring and 
sampling plan 

 Develop ESU phenotypic 
and genetic monitoring 
and sampling plan 

 Analyze archived genetic 
baseline samples 

 Develop ESU 
phenotypic and 
genetic monitoring 
and sampling plan 

 

 

Monitoring 
 

MonitoringMonitoring 
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Hatchery Monitoring – Current 
 

In-Facility  Performance Measures 

 In-season management of adult salmonid returns, 

broodstock collection and spawning protocols 

 Enumeration of hatchery origin and natural origin 

returns to hatchery collection facilities and final 

disposition of each  

 For integrated programs – enumeration of the 

number of hatchery and natural origin fish used in 

the broodstock for each species to calculate pNOB 

 Hatchery return timing, age composition (from 

scales), stock composition (CWT analysis), sex ratio 

and length data for run reconstruction and 

forecasting 

 Survival to each life history stage during incubation 

and rearing (Green egg, Eyed egg, Fry, Parr, Smolt) 

 Growth/feed conversions and condition 

 Monthly fish health monitoring 

 Number of smolt released- size and condition factor 

at release 

 Water quality - regulated by Washington 

Department of Ecology - weekly and/or monthly 

samples to ensure facility compliance 

 

 All hatchery origin adults are identifiable - juveniles 

are marked pre-release by one or both of the 

following: adipose fin-clip, CWT in snout  

 Harvest rates – contribution to commercial and 

sport fisheries. 

 Hatchery smolt to adult survival rates 

 pHOS for fall Chinook via CWT expansion on SF 

Toutle and Green rivers 

 pHOS for coho and steelhead at the TCF on the NF 

Toutle  

 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Monitoring 
 

MonitoringMonitoring 
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Hatchery Monitoring – Improvement Actions Needed 
 

In-Facility  Performance Measures 

 Development of updated Hatchery and Genetic 

Management Plans (HGMP) for each hatchery 

program consistent with implementation of the 

Conservation and Sustainable Fisheries plan and 

incorporate HSRG standards 

 Development of natural origin run and/or spawn 

timing curves to guide collection of natural origin 

broodstock for integrated programs 

 Review and update spawning protocols and 

incubation, rearing & release strategies 

 
 

 Estimate pHOS for fall Chinook based on visual 

identification of hatchery origin fish (i.e. 

adipose fin-clips) rather than CWT expansion, as 

mass marked returns of fall Chinook are realized 

 Development and implementation of methods to 

estimate pHOS for coho in all areas other than 

NF Toutle (TCF) 

 Development and implementation of methods to 

estimate pHOS and/or gene flow for hatchery 

winter and summer steelhead  

 Calculation of pNOB, pHOS and PNI statistics 

annually for each hatchery program and 

development of a reporting format to track 

hatchery performance measures 

 Develop a regional monitoring plan for genetic 

and ecological interactions by hatchery-and 

natural-origin juveniles to assess impacts to the 

natural origin population 

 As additional data is collected and new 

methodologies become available, modify 

programs to achieve goals for PNI, pHOS and 

pNOB 

 Develop nutrient enhancement goals for 

watershed and include in updated escapement 

goals 

 
 

 
 

Monitoring 
 

Implementation ScheduleMonitoring 
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Preliminary Toutle Subbasin hatchery action implementation plan.  Actions and 
schedule will be reviewed, evaluated, and updated annually. 
 

Year Facility Action Fund 
Source 

Cost 

2010 North Toutle Hatchery Environmental Compliance: 
Replace intake.  

Federal Design Only 
$250,000  

2011 North Toutle Hatchery Facility Improvement: 
Install weir capable of operating during 
high water events. 

Federal $170,038 

2012 North Toutle Hatchery (FCF) Facility Maintenance:  
Improve trapping efficiency and staffing at 
Fish Collection Facility. 

Federal TBD 

2012 North Toutle Hatchery Environmental Compliance: 
Replace intake.  

Federal TBD 

2012 North Toutle Hatchery Facility Maintenance:    
Replace main pipeline and raceway 
headers 

Federal TBD 

2014 North Toutle Hatchery Facility Maintenance:   
Repair leaking concrete raceways. 

Federal TBD 

2016 North Toutle Hatchery Facility Improvement: 
Repair and update incubation facilities. 

Federal TBD 

2016 North Toutle Hatchery Facility Improvement:   
Install well water for incubation. 

Federal TBD 

2016 North Toutle Hatchery (FCF) Facility Improvement:   
Repair Residence at FCF. 

Federal TBD 

2017 North Toutle Hatchery Facility Improvement:    
Build automated adult handling facilities. 

Federal TBD 

2020 North Toutle Hatchery Facility Improvement: 
Build 2 onsite houses.   

Federal TBD 

2021 North Toutle Hatchery Facility Improvement:  
Build bridge over Green River for public 
access and staff safety. 

Federal TBD 

2029 North Toutle Hatchery Broodstock Management:  Maintain wild 
broodstock collection for Chinook and coho 
programs. 

Federal TBD 

2025 North Toutle Hatchery Facility Maintenance:  Miscellaneous. Federal TBD 

2025 North Toutle Hatchery (FCF) Facility Maintenance:   
Miscellaneous. 

Federal TBD 

 

 

 

 

 

 

 

 

 

 

 
 

Implementation Schedule 
 

 Implementation Schedule 

 Wild Salmon & Steelhead                                  
Fall Chinook:  ESA Listed 
Spring Chinook: ESA Listed 
Winter Steelhead: ESA Listed 
Summer Steelhead:  ESA Listed                                            
Coho:  ESA Listed 

    Kalama Subbasin  
 

    Kalama Subbasin  
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Source: Wegge, T. 2009 (June) Technical Memo. Economic Analysis of WDFW Hatchery Programs 
 

 

Total Generated 
$3,014,152 

 

 

Wild 
Sal
mon 
& 
Stee
lhea
dTotal 

Generated 
$3,014,152 
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Fall Chinook 
ESA Listing Status: Threatened  
Populations: Kalama (Contributing)  
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Spring Chinook 
ESA Listing Status: Threatened  
Populations: Kalama (Contributing) 
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1Number of natural origin spawners necessary 
to achieve population viability standards 
established by NOAA’s TRT. 
  

 
 
Chum 
ESA Listing Status: Threatened 
Populations: Kalama (Contributing) 
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Coho 
ESA Listing Status: Threatened  
Populations: Kalama (Contributing)  
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2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft). 

 
 

Wild Salmon & Steelhead 
 

Wild Salmon & Steelhead 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

Current Escapement Data Unknown 

 
Current Escapement Data Unknown 

Recovery goal under 
development  

 
Recovery goal under 
development  

Current Escapement Data Unknown 

 
Current Escapement Data Unknown 

NOR Escapement Goal1, 2 

 

Wild 
Salmo
n & 

Steelh
eadNOR 

Escapement Goal1, 2 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 
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Winter Steelhead 

ESA Listing Status: Threatened  
Populations: Kalama (Primary) 
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Summer Steelhead 
ESA Listing Status: Threatened 
Populations: Kalama (Primary)  
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1Number of natural origin spawners necessary 
to achieve population viability standards 
established by NOAA’s TRT. 
 

2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft).

Wild Salmon & Steelhead 
 

Wild Salmon & Steelhead 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

 

Hatche
riesNOR 

Escapement Goal1, 2 
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Kalama Falls Hatchery (WDFW) 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hatcheries 
 

Hatcheries 
Salmon and Steelhead Programs 

  
Fall Chinook 

Purpose: Harvest/Conservation 
Goal: Currently under development1 

Broodstock Strategy: Integrated 
Program Size: 3,500,000 sub-yearlings (C&SFP), 
Additional 250 eyed eggs to Salmon in the Classroom 
project. 
 

Spring Chinook2 

Purpose: Harvest/Conservation 
Goal: Currently under development1 

Broodstock Strategy: Integrated 
Program Size: 375,000 yearlings reared at Kalama, 
acclimated and released from Gobar pond 

 
Summer Steelhead2 
   Purpose: Harvest, Conservation  

Goal: Currently under development1 

   Broodstock Strategy: Integrated (100% wild  
   brood)   

Program Size: 60,000 yearlings, additional 10,000 
eyed eggs transferred to Fish First’s Indian Creek 
project. 

 

Early Winter Steelhead   
Purpose: Harvest  
Goal: Currently under development1 

Broodstock Strategy: Segregated 
   Program Size: 45,000 
 

Type N Coho 

Purpose: Harvest, Conservation 
   Goal: Currently under development2 

   Broodstock Strategy: Integrated  
Program Size: 600,000 yearlings (C&SFP) 
 

 
1 Program specific goals are under development through 
completion of broodstock Management Plans.  Overall 
production levels for Lower Columbia River have been 
evaluated through Conservation and Sustainable Fisheries 
Plan.  
 

2These fish are acclimated and released from Gobar pond 
into Gobar creek a tributary to the Kalama River about 6 RM 
above Kalama Falls Hatchery. 
 

 

HatcheriesSalmon and 

Steelhead Programs 
  
Fall Chinook 

Purpose: Harvest/Conservation 
Goal: Currently under development1 

Broodstock Strategy: Integrated 

Broodstock Management 
 
Fall Chinook 
  Short-term Benchmark:  PNI > 0.24 
  Long-term Goal:  PNI > 0.50 
  Action Plan:  Continue integrated program   
  consistent with a Contributing population.  

 

 
Spring Chinook 
  Short-term Benchmark:  PNI > 0.40 
  Long-term Goal:  PNI > 0.50 
  Action Plan:  Continue integrated program   
  consistent with a Contributing population.  

 
 
 
Summer Steelhead 
  Short-term Benchmark:  PNI >0.67 
  Long-term Goal:  PNI >0.67 
  Action Plan: Reduce the proportion of hatchery     
  fish passed upstream and continue integrated  
  program (100% wild brood) consistent with    
  Primary population.   
 

 
 
Early Winter Steelhead   
  Short-term Benchmark:  Gene Flow <2% 

  Long-term Goal:  Gene Flow <2%     
  Action Plan: Continue with program as is  
  (exclude from Upper River). 

  

 
Type N Coho  
  Short-term Benchmark:  PNI >0.11  
  Long-term Goal:  PNI >0.50 
  Action Plan: Continue integrated program   
  consistent with a Contributing population.  

 
  

 

 
Broodstock Management 

 
Fall Chinook 
  Short-term Benchmark:  PNI > 0.24 
  Long-term Goal:  PNI > 0.50 
  Action Plan:  Continue integrated program   
  consistent with a Contributing population.  

 
 
Spring Chinook 
  Short-term Benchmark:  PNI > 0.40 
  Long-term Goal:  PNI > 0.50 
  Action Plan:  Continue integrated program   
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Kalama Falls Hatchery (WDFW) 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hatcheries 
 

Hatcheries 

Environmental Compliance 
 

Clean Water Act –  
  Action Plan:  Compliant, no action necessary–  
  Facility    
   

 
Passage 
  Action Plan: See adult processing 
  Cost:  $ TBD 

 
Intake Screening 
  Action Plan:  Compliant, no action necessary –  
  Cost & Schedule:   

 
Water Withdrawal  
  Compliant with water rights formalized thru         
  trust water right # S2-*18989CWRIS (Creek @ 
3cfs) 
  # S2-*18990CWRIS (Creek @ 2cfs) 
  # S2- CCVOL1-2P641 (Kalama River @ 26cfs) 
  Monthly NPDES reporting to Dept. of Ecology 

 
Environmental Compliance 

 
Clean Water Act –  
  Action Plan:  Compliant, no action necessary–  
  Facility    
   

 
Passage 
  Action Plan: See adult processing 
  Cost:  $ TBD 

 
Intake Screening 
  Action Plan:  Compliant, no action necessary –  
  Cost & Schedule:   

 
Water Withdrawal  
  Compliant with water rights formalized thru         
  trust water right # S2-*18989CWRIS (Creek @ 
3cfs) 
  # S2-*18990CWRIS (Creek @ 2cfs) 
  # S2- CCVOL1-2P641 (Kalama River @ 26cfs) 
  Monthly NPDES reporting to Dept. of Ecology 

Facility Condition 
Incubation 

Action Plan: Renovate incubation Heath trays. 
Improvements to pathogen free water supplies.   

   Cost & Schedule: TBD - 2012 
 
Rearing 

Action Plan: Adult holding/ponds need to be 
replaced or rebuilt. Bottoms are on the verge 
of collapse due to undermining. Also need a 
new pond(s) built to help facilitate added 
production.  

   Cost & Schedule: TBD – 2011-2013 
 

Adult Processing 
Action Plan: Improve staff safety and handling 
of ESA listed fish by improving adult collection, 
holding and sorting facility.  

   Cost & Schedule: TBD – 2011-2013 
 
Other 

Action Plan: Yearly intake pump gallery 
cleaning, and Misc. facility improvements 
Cost & Schedule:  $30,000 - 2009 

 

 
Facility Condition 

Incubation 
Action Plan: Renovate incubation Heath trays. 
Improvements to pathogen free water supplies.   

   Cost & Schedule: TBD - 2012 
 
Rearing 

Action Plan: Adult holding/ponds need to be 
replaced or rebuilt. Bottoms are on the verge 
of collapse due to undermining. Also need a 
new pond(s) built to help facilitate added 
production.  

   Cost & Schedule: TBD – 2011-2013 
 

Adult Processing 
Action Plan: Improve staff safety and handling 
of ESA listed fish by improving adult collection, 
holding and sorting facility.  

   Cost & Schedule: TBD – 2011-2013 
 
Other 

Action Plan: Yearly intake pump gallery 
cleaning, and Misc. facility improvements 
Cost & Schedule:  $30,000 - 2009 

Joint Programs (WDFW w/ Public) 
 

 
Summer Steelhead 
   10,000 eyed eggs to Fish First RSI on Indian  
   Creek 
 
Fall Chinook  
   250 eyed eggs to Region 5 Educational  
   COOPS-Bob Lucas 
 

 

HatcheriesJoint Programs 

(WDFW w/ Public) 
 

 
Summer Steelhead 
   10,000 eyed eggs to Fish First RSI on Indian  
   Creek 
 
Fall Chinook  
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Fallert Creek Hatchery (WDFW) 

 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Hatcheries 
 

Hatcheries 

Salmon and Steelhead Programs 
 
Fall Chinook 

Purpose: Harvest/Conservation    
Goal: Currently under development1 

Broodstock Strategy: Integrated 
Program Size: 3,500,000 sub-yearlings (C&SFP) 

 

Spring Chinook 
Purpose: Harvest/Conservation 
Goal: Currently under development1 

Broodstock Strategy: Integrated 
   Program Size: 125,000 yearlings 
 
Late Winter Steelhead2 

Purpose: Harvest/Conservation 
Goal: Currently under development1 

Broodstock Strategy: Integrated (100% wild brood)   
Program Size: 45,000 yearlings reared at Fallert, 
acclimated and released from Gobar pond 

 
Summer Steelhead 

Purpose: Harvest  
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 30,000 yearlings transferred in 
from Skamania Hatchery 

 

Type S Coho 
Purpose: Harvest, Conservation 
Goal: Currently under development1 

   Broodstock Strategy: Integrated  
Program Size: 100,000 yearlings (C&SFP) 

 

1Program specific goals are under development through 
completion of broodstock Management Plans.  Overall 
production levels for Lower Columbia River have been 
evaluated through Conservation and Sustainable 
Fisheries Plan.  
 
2 These fish are acclimated and released from Gobar 
pond into Gobar creek, a tributary to the Kalama River 
about 6 RM above Kalama Falls Hatchery. 
 

 
Salmon and Steelhead Programs 

 
Fall Chinook 

Purpose: Harvest/Conservation    
Goal: Currently under development1 

Broodstock Strategy: Integrated 
Program Size: 3,500,000 sub-yearlings (C&SFP) 

Broodstock Management 
 
Fall Chinook 
   Short-term Benchmark:  PNI >0.24  
   Long-term Goal:  PNI >0.50 
   Action Plan:  Continue integrated program   
   consistent with a contributing population.  
 
 
Spring Chinook 
   Short-term Benchmark:  PNI >0.40  
   Long-term Goal:  PNI >0.50 
   Action Plan:  Continue integrated program   
   consistent with a contributing population.  
 
 
Late Winter Steelhead 
   Short-term Benchmark:  PNI >0.67 
   Long-term Goal:  PNI >0.67 
   Action Plan: Continue integrated  
   Program (100% wild brood) consistent with  
   Primary population.   

 
 
 
Summer Steelhead 
   Short-term Benchmark:  Gene Flow <2% 
   Long-term Goal:  Gene Flow <2%     
   Action Plan: Continue with program as is   
   (exclude from Upper River) 
 
 
Type S Coho 
   Short-term Benchmark:  PNI >0.11  
   Long-term Goal:  PNI >0.50 
   Action Plan:  Continue integrated program   
   consistent with a contributing population.  
 
 
 
 

 

HatcheriesBroodstock 

Management 
 
Fall Chinook 
   Short-term Benchmark:  PNI >0.24  
   Long-term Goal:  PNI >0.50 
   Action Plan:  Continue integrated program   
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Hatcheries 
 

Hatcheries 
Environmental Compliance 

 
Clean Water Act 
   Action Plan: Install pollution abatement pond 
   Cost:  $1,500,000 (2011-2013) 

 
Passage 

Action Plan: Compliant, no action necessary 
Cost:   

 
Intake Screening 

Action Plan: Renovate both Kalama River and 
Hatchery Cr. Intakes/screens, (non compliant)  
Cost & Schedule: $250,000 (design only) – 2010  

 
Water Withdrawal  
   Compliant with water rights formalized thru         
   trust water right # S2-049176CL (Hatchery-
Fallert    
   Creek @ 2cfs) 
   # S2-21710AWRIS (Kalama River @ 8.67cfs) 
   Monthly NPDES reporting to Dept. of Ecology 

 

 
Environmental Compliance 

 
Clean Water Act 
   Action Plan: Install pollution abatement pond 
   Cost:  $1,500,000 (2011-2013) 

 
Passage 

Action Plan: Compliant, no action necessary 
Cost:   

 
Intake Screening 

Action Plan: Renovate both Kalama River and 
Hatchery Cr. Intakes/screens, (non compliant)  
Cost & Schedule: $250,000 (design only) – 2010  

 
Water Withdrawal  
   Compliant with water rights formalized thru         
   trust water right # S2-049176CL (Hatchery-
Fallert    
   Creek @ 2cfs) 
   # S2-21710AWRIS (Kalama River @ 8.67cfs) 
   Monthly NPDES reporting to Dept. of Ecology 

 

Facility Condition 
 

Incubation 
Action Plan: Renovate entire incubation facility  

   Cost & Schedule: TBD - 2012 
 

Rearing 
Action Plan: Renovate rearing ponds   

   Cost & Schedule: TBD - 2011 
 

Adult Processing 
Action Plan: Renovate adult/holding spawning 
facility  

   Cost & Schedule: TBD - 2012 
 

Other 
Action Plan: See intake screening  
Cost & Schedule: TBD - 2011  
 

 

MonitoringFacility Condition 

 
Incubation 

Action Plan: Renovate entire incubation facility  
   Cost & Schedule: TBD - 2012 

 
Rearing 

Action Plan: Renovate rearing ponds   
   Cost & Schedule: TBD - 2011 

 
Adult Processing 

Action Plan: Renovate adult/holding spawning 
facility  

   Cost & Schedule: TBD - 2012 
 

Other 
Action Plan: See intake screening  
Cost & Schedule: TBD - 2011  
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Biological Monitoring – Current 
 

Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook Spring Chinook Winter Steelhead 
Summer 

Steelhead 
Coho Chum 

Adult 
Abundance 

 Estimate of total 
spawners via 
peak count 
expansion 

 Hatchery counts 
at KFH 

 Counts at Lower 
Kalama River 
weir/trap 
(Modrow Rd.) 

 No fall Chinook 
are passed above 
KFH 

 Estimate of total 
spawners via peak 
count expansion 

 Counts at KFH for 
fish passed 
upstream 

 Estimate of total 
spawners – total 
count above KFH & 
redd count 
expansion below KFH 
(mix of NOR and HOR 
from wild 
broodstock) 

 Estimate of 
total spawners 
via mark-resight 
(snorkeling) 
above KFH 

 No estimate 
below KFH, 
usage of this 
area is assumed 
to be minimal 

 No directed 
monitoring 

 Ancillary spawner 
count during fall 
Chinook surveys in 
index areas only 

 Hatchery counts 
at KFH 

 No coho are 
passed above KFH 

 1999-2006 
Estimates of 
abundance in 
index areas only 

 No current 
monitoring 

 No chum are 
passed above 
KFH 

Adult 
Productivity 

 pHOS via CWT 
expansion* 

 Currently, no 
mark selective 
fisheries in 
mainstem 
Columbia* 

 Harvest 
estimates from 
CWT analysis 

 pHOS from ad-
clips on stream 
surveys and 
hatchery counts 

 Selective fisheries 
in lower Columbia 
and tributaries 
with wild fish 
release  

 Sport and 
commercial 
fishery sampling in 
mainstem 
Columbia and 
major tributaries 
to assess impacts 

 LCR Fisheries – Wild 
steelhead release, 
but stock specific 
incidental impacts 
are unknown  

  pHOS above KFH  
from hatchery 
counts 

 No pHOS below KFH 
 

 LCR Fisheries – 
Wild steelhead 
release, but 
stock specific 
incidental 
impacts are 
unknown 

 pHOS from 
snorkel surveys 
above KFH 

 LCR sport fisheries 
– Wild coho 
release 

 Stock specific 
incidental fishery 
impacts are 
unknown 

 No pHOS data  

 Retention 
prohibited in 
fisheries, but 
stock specific 
incidental 
impacts are 
unknown 

 Limited samples 
for age, sex 
ratio, & origin 

 

Juvenile 
Productivity 

 No smolt 
monitoring in 
Lower Kalama 
below KFH 

 Smolt trap at RM 
10 (KFH)  

 Trapping period 
does not cover 
entire 
outmigration 

 Smolt trap at RM 10 
(KFH) 

 Smolt to adult ratio 
data collected 

 Cannot distinguish 
winters and summers 

 Smolt trap at 
RM 10 (KFH) 

 Smolt to adult 
ratio data 
collected 

 Cannot 
distinguish 
winters and 
summers 

 No smolt 
monitoring in 
Lower Kalama 
below KFH 

 No smolt 
monitoring in 
Lower Kalama 
below KFH 

Spatial 
Diversity 

 Redd counts by 
spawning reach 
during stream 
surveys 

 No monitoring 
above KFH 

 Total redd counts 
by section during 
stream surveys 
below KFH 

 No monitoring above 
KFH 

 GPS locations for 
individual redds 
below KFH 

 No monitoring 
above KFH 

 

 No monitoring 
program in place 

 1999-2006 
counts by 
section in index 
areas  

 No current 
monitoring 

Species 
Diversity 

 Age, sex ratios 
and lengths for 
cohort structure 
from KFH and 
stream surveys 

 Run timing from 
Modrow Rd. 
weir/trap 

 Spawn timing 
from stream 
surveys 

 No genetic 
sampling 

 Age, sex ratios 
and lengths for 
cohort structure 
from KFH and 
stream surveys 

 Run-timing from 
KFH trap 

 Spawn timing from 
stream surveys 

 No genetic 
sampling 

 Age, sex ratios and 
lengths for cohort 
structure from KFH  

 Run-timing at KFH 
trap 

 Spawn timing from 
redd surveys 

 Genetic sampling 
program at KFH -
reproductive success 
study 

 Age, sex ratios 
and lengths for 
cohort structure 
from KFH 

 Run-timing at 
KFH trap 

 Genetic 
sampling 
program at KFH 
-reproductive 
success study 

 No monitoring 
program in place 

 Some genetic 
samples are 
archived, but not 
analyzed 

 Limited samples 
for age, sex 
ratio, length & 
origin for 
cohort structure 

 Spawn timing 
from stream 
surveys 

 Baseline DNA 
samples 
collected, but 
not analyzed 

Monitoring 
 

MonitoringMonitoring 
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Biological Monitoring – Improvement Actions Needed 
 

Wild Salmon and Steelhead Populations 
VSP 

Parameter 
Fall Chinook Spring Chinook Winter Steelhead Summer Steelhead Coho Chum 

Adult 
Abundance 

 Database 
infrastructure 

 Develop 
alternative/ 
improved 
methods for 
abundance 
estimates; e.g. 
AUC or 
mark/recapture   

 Identify spatial 
extent of 
spawning 
(sample frame)  

 Estimate 
precision 

 Conduct power 
analysis 

 Database 
infrastructure 

 Develop 
alternative/ 
improved methods 
for abundance 
estimates; e.g. AUC 
or mark/recapture   

 Identify spatial 
extent of spawning 
(sample frame)  

 Estimate precision 

 Conduct power 
analysis 

 Database 
infrastructure 

 Develop improved 
methods for 
abundance 
estimates  below 
KFH 

 Develop LCR 
specific 
redds/female and 
sex ratio data  

 Monitor hatchery 
escapement below 
KFH  

 Estimate precision  

 Conduct power 
analysis 

 Database 
infrastructure 

 Improve mark-
resight point and 
variance 
estimates  

 Improve 
estimates of 
upstream 
migrant passage 
after snorkel 
survey. 

 Alternative 
methods to 
distinguish 
summer and 
winter 
steelhead. 

 Monitor hatchery 
escapement 
below KFH 

 Database 
infrastructure 

 Develop and 
implement 
monitoring plan 

 Identify spatial 
extent of 
spawning 
(sample frame)  

 Develop LCR 
specific 
redds/female, 
observer 
efficiency, and 
residence time 

 Monitor hatchery 
escapement 

 Estimate 
precision 

 Conduct power 
analysis 

 Database 
infrastructure  

 Identify spatial 
extent of 
spawning (sample 
frame) 

 Develop & 
implement 
sampling designs 
to estimate adult 
abundance 

 Develop LCR 
specific observer 
efficiency and 
residence time 

 Estimate precision 
for current and 
historical data 

 Conduct power 
analysis 

Adult 
Productivity 

 Pursue options 
for mark  
selective 
fisheries 

 Determine 
pHOS based on 
ad-clips as mass 
marked returns 
are realized 

 Improve estimates 
of incidental 
mortality in LCR 
mainstem and 
tributary fisheries 

 Estimate 
pHOS/gene flow 

 Estimate 
incidental 
mortality in LCR 
mainstem and 
tributary fisheries 

 Estimate 
incidental 
mortality in LCR 
mainstem and 
tributary 
fisheries. 

 Ultrasound fish @ 
KFH or use 
correction factor 
derived from 
analyses of sex 
markers 

 Estimate 
incidental 
mortality in LCR 
mainstem and 
tributary 
fisheries 

 Determine  LCR 
supplementation 
program 
contributions to 
natural spawning 

 Estimate 
incidental 
mortality in LCR 
mainstem and 
tributary fisheries 

Monitoring 
 

MonitoringMonitoring 



 

Appendix 3  66 | Page 

VSP 
Parameter 

Fall Chinook Spring Chinook Winter Steelhead Summer Steelhead Coho Chum 

Juvenile 
Productivity 

 Implement 
periodic juvenile 
monitoring 
program via rotary 
screw trap below 
KFH 

 Extend smolt 
trap season for 
duration of 
spring Chinook 
outmigration 

 Improve mark-
recapture point 
and variance 
estimates to 
account for 
missed smolt 
trapping days 

 Periodic trapping 
below KFH to 
account for 
lower river 
production 

 Explore second 
trap to improve 
precision 

 Improve mark-
recapture point 
and variance 
estimates to 
account for 
missed smolt 
trapping days 

 Periodic trapping 
below KFH to 
account for lower 
river production 

 Explore second 
trap to improve 
precision 

 Improve mark-
recapture point 
and variance 
estimates to 
account for 
missed smolt 
trapping days 

 Periodic trapping 
below KFH to 
account for 
lower river 
production 

 Implement 
periodic juvenile 
monitoring 
program via rotary 
screw trap below 
KFH 

 Implement 
periodic juvenile 
monitoring 
program via 
rotary screw trap 
below KFH 

Spatial 
Diversity 

 Collect GPS 
locations for  
individual redds in 
surveyed areas 

 Develop & 
implement 
sampling designs 
to estimate 
spatial 
distribution 

 Collect GPS 
locations for  
individual redds 
in surveyed areas 

 Develop & 
implement 
sampling design 

 Develop approach 
for above KFH 

 Potentially, GRTS 
juvenile parr 
sampling  

 Develop 
approach for 
monitoring above 
KFH 

 Potentially, GRTS 
juvenile parr 
sampling  

 Develop & 
implement 
sampling design 

 Develop & 
implement 
sampling designs 
to estimate 
spatial 
distribution. 

Species 
Diversity 

 Develop long-term 
ESU phenotypic 
and genetic 
monitoring and 
sampling plan. 

 Develop long-
term ESU 
phenotypic and 
genetic 
monitoring and 
sampling plan 

 Develop DPS 
phenotypic and 
genetic 
monitoring and 
sampling plan 

 Develop DPS 
phenotypic and 
genetic 
monitoring and 
sampling plan 

 Develop ESU 
phenotypic and 
genetic 
monitoring and 
sampling plan 

 Analyze archived 
genetic baseline 
samples 

 Develop ESU 
phenotypic and 
genetic 
monitoring and 
sampling plan 

 Analyze archived 
genetic baseline 
samples 

*Mass marking of fall Chinook is underway with all LCR Tule fall Chinook (age 2-5) mass marked by the 2011 return. Mass marking programs are already 
in place for coho and steelhead. 
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Hatchery Monitoring – Current 

 

In-Facility  Performance Measures 

 In-season management of adult salmonid 

returns, broodstock collection and spawning 

protocols 

 Enumeration of hatchery origin and natural 

origin returns to hatchery collection facilities 

and final disposition of each  

 For integrated programs – enumeration of the 

number of hatchery and natural origin fish used 

in the broodstock for each species to calculate 

pNOB 

 Hatchery return timing, age composition (from 

scales), stock composition (CWT analysis), sex 

ratio and length data for run reconstruction and 

forecasting 

 Survival to each life history stage during 

incubation and rearing (Green egg, Eyed egg, 

Fry, Parr, Smolt) 

 Growth/feed conversions and condition 

 Monthly fish health monitoring 

 Number of smolt released- size and condition 

factor at release 

 Water quality - regulated by Washington 

Department of Ecology - weekly and/or monthly 

samples to ensure facility compliance 

 

 All hatchery origin adults are identifiable - 

juveniles are marked pre-release by one or both 

of the following: adipose fin-clip, CWT in snout   

 Harvest rates – contribution to commercial and 

sport fisheries. 

 Hatchery smolt to adult survival rates 

 pHOS for fall Chinook via CWT expansion 

 pHOS for spring Chinook above KFH via hatchery 

counts 

 pHOS for summer steelhead above KFH via 

hatchery counts and snorkel surveys 

 pHOS for winter steelhead above KFH via 

hatchery counts 

 

 

 

 
 

 

 

 

 
 

Monitoring 
 

MonitoringMonitoring 
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Hatchery Monitoring – Improvement Actions Needed 

 

In-Facility  Performance Measures 

 Development of updated Hatchery and Genetic 

Management Plans (HGMP) for each hatchery 

program consistent with implementation of the 

Conservation and Sustainable Fisheries plan and 

incorporate HSRG standards 

 Development of natural origin run and/or spawn 

timing curves to guide collection of natural origin 

broodstock for integrated programs$ 

 Review and update spawning protocols and 

incubation, rearing & release strategies 

 
 

 Estimate pHOS for fall Chinook based on visual 

identification of hatchery origin fish (i.e. adipose 

fin-clips) rather than CWT expansion, as mass 

marked returns of fall Chinook are realized 

 Development and implementation of methods to 

estimate pHOS for coho 

 Development and implementation of methods to 

estimate pHOS and/or gene flow for winter and 

summer steelhead below KFH 

 Collect otolith samples from chum carcasses to 

estimate contribution (stray rate) from LCR 

supplementation programs 

 Calculation of pNOB, pHOS and PNI statistics 

annually for each hatchery program and 

development of a reporting format to track 

hatchery performance measures 

 Develop a regional monitoring plan for genetic 

and ecological interactions by hatchery-and 

natural-origin juveniles to assess impacts to the 

natural origin population 

 As additional data is collected and new 

methodologies become available, modify 

programs to achieve goals for PNI, pHOS and pNOB 

 Develop nutrient enhancement goals for 

watershed and include in updated escapement 

goals  

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Monitoring 
 

Implementation ScheduleMonitoring 
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Preliminary Kalama Subbasin Hatchery action implementation plan.  Actions and 
schedule will be reviewed, evaluated, and updated annually. 

Year Facility Action Fund Source Cost 

2011 Kalama Falls Hatchery Facility Improvement. 
Improve staff safety and handling of ESA 
listed fish for processing adults, 
rebuild/replace fish ladder, 
sorting/holding area etc. 

Federal  
 

TBD 

2011 Kalama Falls Hatchery Facility Improvement. 
Rebuild or replace holding ponds 

Federal  
TBD 

2011 Kalama Falls Hatchery Facility Improvement. 
Build new pond(s) to help facilitate 
production increase 

Federal  
TBD 

2011 Fallert Creek Hatchery Environmental Compliance. 
Design Kalama River intake 

Federal $250,000 

2011 Fallert Creek Hatchery Environmental Compliance. 
Renovate Kalama R. and Hatchery Cr. 
Intake screens 

Federal  
TBD 

2011 Fallert Creek Hatchery Facility Maintenance. 
Renovate earthen pond bottoms 

Federal  
TBD 

2011 Modrow Trap Facility Improvement. 
Rebuild or replace entire trapping facility  

Federal TBD 

2012 Kalama Falls Hatchery Facility Maintenance. 
Renovate incubation trays 

Federal  
TBD 

2012 Kalama Falls Hatchery Facility Improvement. 
Install heaters and chillers in incubation 

Federal  
TBD 

2012 Kalama Falls Hatchery Facility Maintenance. 
Improvements to pathogen free water 
supply intakes and pipelines 

Federal  
TBD 

2012 Kalama Falls Hatchery Facility Improvement. 
Need access to creek intake across river 
(cable car etc.?) 

Federal  
TBD 

2012 Kalama Falls Hatchery Facility Improvement. 
Repair or resurface existing raceways 

Federal  
TBD 

2013 Fallert Creek Hatchery Environmental Compliance. 
Install pollution abatement pond 

Federal $1.5 mil. 
 

2014 Kalama Falls Hatchery Facility Improvement. 
Improve manifold design on raceways 

Federal  
TBD 

2015 Kalama Falls Hatchery Facility Improvement. 
Install additional river intake pumps 

Federal  
TBD 

2015 Kalama Falls Hatchery Facility Improvement. 
Make improvements to fish barrier 

Federal TBD 

2016 Kalama Falls Hatchery Facility Improvement. 
Replaces all valves pre 1970 

Federal TBD 

 

Implementation Schedule 
 

Lewis Basin (EF and NF Subbasins)Implementation 
Schedule 
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 Wild Salmon & Steelhead 
   Spring Chinook: ESA Listed 
   Fall Chinook: ESA Listed 
   Coho: ESA Listed 
   Summer Steelhead: ESA Listed  

Winter Steelhead: ESA Listed 
Chum: ESA Listed 

                                                                              
 Fish First Echo Bay (Net Pens) 
 Fish First RSI Project 

 
 

 

 

 Wild Salmon & Steelhead 
   Spring Chinook: ESA Listed 
   Fall Chinook: ESA Listed 
   Coho: ESA Listed 
   Summer Steelhead: ESA Listed  

Winter Steelhead: ESA Listed 
Chum: ESA Listed 

                                                                              
 Fish First Echo Bay (Net Pens) 
 Fish First RSI Project 

 
 

 

Lewis Basin (EF and NF Subbasins) 
 

Lewis Basin (EF and NF Subbasins) 

 
 
 
 
 
 

  Hatchery Programs 
    Lewis River (WDFW) 
     Merwin (WDFW) 
     Speelyai (WDFW) 
     Speelyai Bay Net Pens (Fish First) 
     Echo Bay Net Pens (Fish First) 
     RSI Project (Fish First) 
 

 
 
 
 
 
 

  Hatchery Programs 
    Lewis River (WDFW) 
     Merwin (WDFW) 
     Speelyai (WDFW) 
     Speelyai Bay Net Pens (Fish First) 
     Echo Bay Net Pens (Fish First) 
     RSI Project (Fish First) 

 
Source: Wegge, T. 2009 (June) Technical Memo. Economic Analysis of WDFW Hatchery Programs 

 

 

 

Total Generated 
$5,951,284 

 

 

Wil
d 
Sal
mo
n & 
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Spring Chinook 
ESA Listing Status:  Threatened 
Populations:  North Fork Lewis (Primary) 
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Fall Chinook 
ESA Listing Status:  Threatened 
Populations: Lewis River Tule, including 
Salmon Creek (Primary)  
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1

Number of natural origin spawners necessary to 
achieve population viability standards 
established by NOAA’s TRT. 
 
 
 

Winter Steelhead 
ESA Listing Status:  Threatened 
Populations: East Fork Lewis (Primary)  
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Summer Steelhead 
ESA Listing Status:  Threatened 
Populations:  East Fork Lewis (Primary) 
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2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft).

Wild Salmon & Steelhead 
 

Wild Salmon & Steelhead 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

 

Wild 
Salmo
n & 
Steelhe
adNOR Escapement 

Goal1, 2 
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Winter Steelhead 
ESA Listing Status:  Threatened 
Populations:  North Fork Lewis 
(Contributing) 
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Summer Steelhead 
ESA Listing Status:  Threatened 
Populations:  North Fork Lewis (Stabilizing) 
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1Number of natural origin spawners necessary 
to achieve population viability standards 
established by NOAA’s TRT. 
 

 

 

 
 
 
 
Late Fall Chinook 
ESA Listing Status:  Threatened 
Populations:  North Fork Lewis River Bright 

Stock (Primary) 

9,091

8,218

10,297

0

2,000

4,000

6,000

8,000

10,000

12,000

1993 - 1997 1998 - 2002 2003 -2007

5 YR AVG ESC

Wild

Sp
aw

n
e

r 
Es

ca
p

e
m

e
n

t 

 
 
Chum 

ESA Listing Status:  Threatened 
Populations: Lewis River (Primary)    
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2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft). 

Wild Salmon & Steelhead 
 

Wild Salmon & Steelhead 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

Recovery goal under 
development  

 

Wild 
Salmo
n & 
Steelh
eadRecovery 

goal under development  

Current Escapement Data Unknown 

 
Current Escapement Data Unknown 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

Current Escapement Data Unknown 

 
Current Escapement Data Unknown 

Current Escapement Data Unknown 

 
Current Escapement Data Unknown 
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Coho 
ESA Listing Status:  Threatened 
Populations:  North Fork Lewis 
(Contributing) 
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Coho 

ESA Listing Status:  Threatened 
Populations:  East Fork Lewis (Primary) 
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1Number of natural origin spawners necessary 
to achieve population viability standards 
established by NOAA’s TRT. 

 

2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft). 

 
 
 
 
 
 
 
 
 

NOR Escapement Goal1, 2 

 

Hatche
riesNOR 

Escapement Goal1, 2 

Current Escapement Data Unknown 

 
Current Escapement Data Unknown 

Current Escapement Data Unknown 

 
Current Escapement Data Unknown 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

Wild Salmon & Steelhead 
 

Wild Salmon & Steelhead 
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Lewis River Hatchery (WDFW) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Salmon and Steelhead Programs 
 
Spring Chinook  

Purpose: Harvest/Conservation  
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 900,000 yearling release  
  

Type S Coho  
Purpose: Harvest/Conservation 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 880,000 yearling release, receive 
eyed eggs from Speelyai Hatchery 

 
Type N Coho  

Purpose: Harvest  
Goal: Currently under development1 

Broodstock Strategy: Segregated 
   Program Size:  815,000 yearling release, see  
   joint programs for additional plants and  
   transfers (1.35 million green eggs, 646,500  
   eyed eggs). 
  
 
 
 

1Program specific goals are under development through completion 

of broodstock Management Plans.  Overall production levels for 
Lower Columbia River have been evaluated through Conservation 
and Sustainable Fisheries Plan.  
 
Note:  Complete facility program can be found on the future brood 
document. 

 

 

HatcheriesSalmon and 

Steelhead Programs 
 
Spring Chinook  

Purpose: Harvest/Conservation  
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 900,000 yearling release  
  

Type S Coho  
Purpose: Harvest/Conservation 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 880,000 yearling release, receive 
eyed eggs from Speelyai Hatchery 

 

Broodstock Management 
 
Spring Chinook 
  See Speelyai Broodstock 

 
 

 
 
Type S Coho   
   See Speelyai Broodstock 
 
 

 
 
 
 
Type N Coho   
   Short-term Benchmark:  pHOS < 10% 
   Long-term Goal:  pHOS < 10% 
   Action Plan: Continue integrated program   
   consistent with a Contributing population.  
 
 
 
 
 
 
 
 
 
 
 
Note:  Adults collected from either Lewis River Hatchery or Merwin 
Dam Fish Collection Facility. 
See Lewis River Settlement Agreement for additional information. 

 
 

Broodstock Management 
 
Spring Chinook 
  See Speelyai Broodstock 

 
 

 
 
Type S Coho   
   See Speelyai Broodstock 
 
 

 
 
 
 
Type N Coho   
   Short-term Benchmark:  pHOS < 10% 
   Long-term Goal:  pHOS < 10% 

Hatcheries 
 

Hatcheries 
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Lewis River Hatchery (WDFW) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Environmental Compliance 
 

Clean Water Act 
Action Plan:  Compliant, no action necessary 

 

Passage 
  Action Plan: Compliant, no action necessary   
  Non-target recruitment returned to stream  
  per existing protocols. 

 

Intake Screening 
Action Plan:  Out of compliance, repair 
damaged screen at Upstream Intake (USI). 
Resize Downstream Intake screens (DSI). 
Cost & Schedule:  (USI) $ 1,500,000; 2010, (DSI) 
1,200,000; 2011 

 

Water Withdrawal 
  Compliant with water rights formalized thru         
   trust water right #S2-24939 
   Use: DSI – 7,200 gpm; USI – 22,500 gpm 
   Monthly NPDES reporting to Dept of Ecology 

 

 

 

HatcheriesEnvironmental 

Compliance 
 

Clean Water Act 
Action Plan:  Compliant, no action necessary 

 

Passage 
  Action Plan: Compliant, no action necessary   
  Non-target recruitment returned to stream  
  per existing protocols. 

 

Intake Screening 
Action Plan:  Out of compliance, repair 
damaged screen at Upstream Intake (USI). 
Resize Downstream Intake screens (DSI). 
Cost & Schedule:  (USI) $ 1,500,000; 2010, (DSI) 
1,200,000; 2011 

 

Water Withdrawal 
  Compliant with water rights formalized thru         
   trust water right #S2-24939 
   Use: DSI – 7,200 gpm; USI – 22,500 gpm 
   Monthly NPDES reporting to Dept of Ecology 

 

 

Hatcheries 
 

Hatcheries 

Facility Condition 
 

Incubation 
Action Plan:  Install water thermo-regulators 
Cost & schedule:  $ 15,000; 2013 

 

Rearing 
Action Plan:  Rebuild rearing ponds 13, 14, 16 
Cost & schedule: $ 3,750,000; 2010-2011 

 

Adult Processing 
Action Plan:  Rebuild Adult Facility 
Cost & Schedule:  $ 4,500,000; 2009 

 

Other 
Action Plan:  See intake screening 
Cost & Schedule:   
 

 

Facility Condition 
 

Incubation 
Action Plan:  Install water thermo-regulators 
Cost & schedule:  $ 15,000; 2013 

 

Rearing 
Action Plan:  Rebuild rearing ponds 13, 14, 16 
Cost & schedule: $ 3,750,000; 2010-2011 

 

Adult Processing 
Action Plan:  Rebuild Adult Facility 
Cost & Schedule:  $ 4,500,000; 2009 

 

Other 
Action Plan:  See intake screening 
Cost & Schedule:   
 



 

Appendix 3  76 | Page 

 

 
 
 

Speelyai Hatchery (WDFW) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Salmon and Steelhead Programs 2 
 
Spring Chinook 

Purpose: Harvest/Conservation 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 900,000 sub-yearlings shipped to 
Lewis River Hatchery, see joint programs for 
additional plants and transfers (150,000 
yearlings, 270,000 green eggs) 

 

Type S Coho  
Purpose: Harvest / Conservation 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 1.05 million eyed eggs 
transferred to Lewis River Hatchery 

 

Type N Coho  
Purpose: Conservation 
Goal: Currently under development1 

Broodstock Strategy: Integrated (100% wild 
brood) 

   Program Size: Up to 400,000 eyed eggs shipped  
   to Washougal Hatchery for thermal marking  
   (Fish First- Cedar Creek RSI Program) 
 
 

 

 

 

 

 

 
1Program specific goals are under development through completion 

of broodstock Management Plans.  Overall production levels for 
Lower Columbia River have been evaluated through Conservation 
and Sustainable Fisheries Plan.  

 

 2Other species reared: rainbow trout and Kokanee 

 
 
 
  

 

Salmon and Steelhead Programs 2 
 
Spring Chinook 

Purpose: Harvest/Conservation 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 900,000 sub-yearlings shipped to 
Lewis River Hatchery, see joint programs for 

Broodstock Management 
 

Spring Chinook 
   Short-term Benchmark:      NA See action plan 
   Long-term Goal:  PNI > 0.67 
   Action Plan: Start reintroduction program in  
   2011.  Integrate entire program once a self- 
   sustainable wild population is established.   
   Program will increase from 900,000 to 1.2  
   million by 2010. 
 

Type S Coho   
   Short-term Benchmark:      NA See action plan 
   Long-term Goal:  PNI > 0.50 
   Action Plan:  Continue reintroduction to upper  
   watershed.  Begin integrated program for  
   Upper River.  Integrate entire program once a  
   self-sustainable wild population is established.   
   Increasing PNI value requires upper watershed  
   habitat improvements. 

 
Type N Coho  
    Action Plan:  Evaluate program to determine    
    best management practices in the future.   
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Adults collected at Lewis River Hatchery or Merwin Dam Fish 
Collection Facility (FCF) 
 
See Lewis River Settlement Agreement for additional information. 

 
 

HatcheriesBroodstock 

Management 
 

Spring Chinook 
   Short-term Benchmark:      NA See action plan 
   Long-term Goal:  PNI > 0.67 
   Action Plan: Start reintroduction program in  
   2011.  Integrate entire program once a self- 
   sustainable wild population is established.   
   Program will increase from 900,000 to 1.2  

Hatcheries 
 

Hatcheries 
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Speelyai Hatchery (WDFW) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

Environmental Compliance/Monitoring 
 

Clean Water Act 
Action Plan: Out of compliance, combine all 
three effluents to dilute formalin during adult 
treatments. 
Cost:  $150,000; 2012 
 

Passage 
Action Plan: No anadromous fish passage or ESA 
listed fish in Speelyai Creek. 
 

Intake Screening 
Action Plan:  Out of compliance, screens need 
to be resized. 
Cost & Schedule:  TBD 
 

Water Withdrawal 
 Compliant with water rights formalized thru         
   trust water right #S2-10532 (WDFW) and #S2- 
   21697 (PacifiCorp) Use : 20 cfs (9170gpm) 
   Monthly NPDES reporting to Dept of Ecology 

 

 

 

Environmental Compliance/Monitoring 
 

Clean Water Act 
Action Plan: Out of compliance, combine all 
three effluents to dilute formalin during adult 
treatments. 
Cost:  $150,000; 2012 
 

Passage 
Action Plan: No anadromous fish passage or ESA 
listed fish in Speelyai Creek. 
 

Intake Screening 
Action Plan:  Out of compliance, screens need 
to be resized. 
Cost & Schedule:  TBD 
 

Water Withdrawal 
 Compliant with water rights formalized thru         
   trust water right #S2-10532 (WDFW) and #S2- 
   21697 (PacifiCorp) Use : 20 cfs (9170gpm) 
   Monthly NPDES reporting to Dept of Ecology 

 

 

Facility Condition 
 

Incubation 
Action Plan:  Add additional 10 stacks of heath 
trays and 1 deep trough for Spring Chinook. 
Cost & schedule:  $80,000; 2010 

 

Rearing 
Action Plan:  Repair/rebuild 2 banks of burrows 
ponds. Convert pond 14 into raceways.  
Cost & schedule: bank 1- burrows = $800,000; 
2009, bank 2- burrows = $800,000; 2010, pond 
14 = $1,200,000; 2012 

 

Adult Processing 
Action Plan:  Remodel spawning area.  
Construct Kokanee trap. 
Cost & Schedule:  Spawning area = $120,000; 
2012, kokanee trap = $50,000; 2011 

 

Other 
Action Plan:  Replace and stabilize existing dam 
at water intake and replace all valves. 
Cost & Schedule: $250,000; 2011 

 

HatcheriesFacility Condition 
 

Incubation 
Action Plan:  Add additional 10 stacks of heath 
trays and 1 deep trough for Spring Chinook. 
Cost & schedule:  $80,000; 2010 

 

Rearing 
Action Plan:  Repair/rebuild 2 banks of burrows 
ponds. Convert pond 14 into raceways.  
Cost & schedule: bank 1- burrows = $800,000; 
2009, bank 2- burrows = $800,000; 2010, pond 
14 = $1,200,000; 2012 

 

Adult Processing 
Action Plan:  Remodel spawning area.  
Construct Kokanee trap. 
Cost & Schedule:  Spawning area = $120,000; 
2012, kokanee trap = $50,000; 2011 

 

Other 
Action Plan:  Replace and stabilize existing dam 
at water intake and replace all valves. 
Cost & Schedule: $250,000; 2011 

Hatcheries 
 

Hatcheries 
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Merwin Hatchery (WDFW) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Salmon and Steelhead Programs2 
Early Winter Steelhead 

Purpose: Harvest 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 100,000 yearling release 

 

Summer Steelhead 
Purpose: Harvest 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
   Program Size: 175,000 yearling release, see  
   joint programs for additional plants and  
   transfers (95,000 yearlings). 
 

Late Winter Steelhead  
Purpose: Conservation 
Goal: 800 adults for upstream passage 
Broodstock Strategy: Integrated (100% wild 
brood) 

   Program Size: 50,000 Yearlings 
 

 

1
Program specific goals are under development through completion 

of broodstock Management Plans.  Overall production levels for 
Lower Columbia River have been evaluated through Conservation 
and Sustainable Fisheries Plan.  
 

 
2
Rainbow trout also reared at facility. 

 
 
 

 

HatcheriesSalmon and 

Steelhead Programs2 
Early Winter Steelhead 

Purpose: Harvest 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
Program Size: 100,000 yearling release 

 

Summer Steelhead 
Purpose: Harvest 
Goal: Currently under development1 

Broodstock Strategy: Segregated 
   Program Size: 175,000 yearling release, see  
   joint programs for additional plants and  
   transfers (95,000 yearlings). 
 

Late Winter Steelhead  
Purpose: Conservation 
Goal: 800 adults for upstream passage 

Broodstock Management 
 

Early Winter Steelhead  
    Short-term Benchmark:  Gene Flow <2%  

    Long-term Goal:  Gene Flow < 2% 

    Action Plan:  Continue integrated program   
    consistent with a Contributing population.  
 

Summer Steelhead 
     Short-term Benchmark:  Gene Flow < 2% 

     Long-term Goal:  Gene Flow < 2% 

     Action Plan: Continue integrated program   
     consistent with a Stabilizing population.  
  

Late Winter Steelhead  
     100% genetic analysis wild brood program.  
     Action Plan:  Continue wild brood program for    
     12 years.  Reintroduce returning adults from  
     program into upper watershed. 
 
 
 
 
 
 
 
 
Note: Adults collected at Merwin Dam FCF 
 
See Lewis River Settlement Agreement for additional information. 

 

 

Broodstock Management 
 

Early Winter Steelhead  
    Short-term Benchmark:  Gene Flow <2%  

    Long-term Goal:  Gene Flow < 2% 

    Action Plan:  Continue integrated program   
    consistent with a Contributing population.  
 

Summer Steelhead 
     Short-term Benchmark:  Gene Flow < 2% 

     Long-term Goal:  Gene Flow < 2% 

     Action Plan: Continue integrated program   
     consistent with a Stabilizing population.  
  

Late Winter Steelhead  
     100% genetic analysis wild brood program.  
     Action Plan:  Continue wild brood program for    
     12 years.  Reintroduce returning adults from  
     program into upper watershed. 
 
 
 
 
 

Hatcheries 
 

Hatcheries 
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Merwin Hatchery (WDFW) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Environmental Compliance 
 

Clean Water Act 
Action Plan:  Compliant, no action necessary 

 
Passage 
  Action Plan: Fish collection facility at Merwin  
  Dam scheduled to be rebuilt in 2012: Adults will  
  be hauled upstream and a downstream smolt  
  collector is scheduled to be built in 2012 and    
  operational by 2013. 

 
Intake Screening 

Action Plan:  Intake is owned and operated by 
PacifiCorp. 

 
Water Withdrawal 
   Compliant with water rights formalized thru         
   trust water right #S2-28311  
   Use : 11 cfs (4939gpm) 
   Monthly NPDES reporting to Dept of Ecology 

 

 

Environmental Compliance 
 

Clean Water Act 
Action Plan:  Compliant, no action necessary 

 
Passage 
  Action Plan: Fish collection facility at Merwin  
  Dam scheduled to be rebuilt in 2012: Adults will  
  be hauled upstream and a downstream smolt  
  collector is scheduled to be built in 2012 and    
  operational by 2013. 

 
Intake Screening 

Action Plan:  Intake is owned and operated by 
PacifiCorp. 

 
Water Withdrawal 
   Compliant with water rights formalized thru         
   trust water right #S2-28311  
   Use : 11 cfs (4939gpm) 
   Monthly NPDES reporting to Dept of Ecology 

 

Facility Condition 
 

Incubation 
Action Plan:  Add a backup generator for the 
ozone treatment plant for incubation. 
Cost & schedule:  $75,000; 2010  

 

Rearing 
Action Plan:  Replace Risers in rearing ponds 
with screened up wells and larger valves to 
improve flow patterns and exchange rates.    
Cost & schedule: $500,000; 2010  

 
Adult Processing 

Action Plan:  Rebuild Merwin Dam Fish 
Collection Facility.  Purchase one additional 
fish hauling truck for reintroduction.  
Cost & Schedule:  $38,000,000; 2012; $180,000; 
2011 

 

Other 
Action Plan:  Build and place smolt collector in 
upper watershed   
Cost & Schedule:  $70,000,000; 2012 
 
 

 

HatcheriesFacility Condition 
 

Incubation 
Action Plan:  Add a backup generator for the 
ozone treatment plant for incubation. 
Cost & schedule:  $75,000; 2010  

 

Rearing 
Action Plan:  Replace Risers in rearing ponds 
with screened up wells and larger valves to 
improve flow patterns and exchange rates.    
Cost & schedule: $500,000; 2010  

 
Adult Processing 

Action Plan:  Rebuild Merwin Dam Fish 
Collection Facility.  Purchase one additional 
fish hauling truck for reintroduction.  
Cost & Schedule:  $38,000,000; 2012; $180,000; 
2011 

 

Other 
Action Plan:  Build and place smolt collector in 
upper watershed   

Hatcheries 
 

 

Hatcheries 
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Joint Programs (WDFW and Others) 
 
 
 Lewis River Hatchery1 

 
 

Type N Coho:  
 

      460,000 Eyed Eggs to Fish First RSI’s2 
      1,300,000 Green Eggs to Washougal  
      70,000 Eyed Eggs to Clark County PUD 
      5,000 Eyed Eggs to Steve Syverson Project 
      21,500 Eyed Eggs to Region 5 ED COOP 
      90,000 Eyed Eggs to Venersborg Firefighters 
  

 
 

1 Additional program details can be found on the Future 

Brood Document on the WDFW website. 
 

2Location of RSI’s can be found on the Future Brood 

Document. 

 

Lewis River Hatchery1 
 

 
Type N Coho:  
 

      460,000 Eyed Eggs to Fish First RSI’s2 
      1,300,000 Green Eggs to Washougal  
      70,000 Eyed Eggs to Clark County PUD 
      5,000 Eyed Eggs to Steve Syverson Project 
      21,500 Eyed Eggs to Region 5 ED COOP 
      90,000 Eyed Eggs to Venersborg Firefighters 
  

 
 

1 Additional program details can be found on the Future 

Brood Document on the WDFW website. 
 

2Location of RSI’s can be found on the Future Brood 

Document. 

Merwin Hatchery1 
 
 
 

Summer Steelhead: 
 
      60,000 yearlings to Speelyai Net Pens, 
      transferred to Echo Net Pens for release      
      (Fish First) 
 
      35,000 yearlings to Beaver Creek     
      Hatchery  

 
 
 
 
 

1 Additional program details can be found on the Future 

Brood Document on the WDFW website. 
 

 

Merwin Hatchery1 
 
 
 

Summer Steelhead: 
 
      60,000 yearlings to Speelyai Net Pens, 
      transferred to Echo Net Pens for release      
      (Fish First) 
 
      35,000 yearlings to Beaver Creek     
      Hatchery  

 
 
 
 
 

1 Additional program details can be found on the Future 

Brood Document on the WDFW website. 
 

Speelyai Hatchery1 
 

 
Spring Chinook: 
 
      270,000 Eyed Eggs to Grays River                                                                
      Hatchery for SAFE project 
 
      150,000 yearlings to Echo Bay Net Pens 
      for Fish First 
  

Type N Coho      
 
     400,000 Eyed Eggs to Fish First RSI’s (Wild  
     Stock) (thermal marked at Washougal  
     Hatchery) 
 

1 Additional program details can be found on the Future 

Brood Document on the WDFW website. 
 

 

Speelyai Hatchery1 
 

 
Spring Chinook: 
 
      270,000 Eyed Eggs to Grays River                                                                

East Fork Lewis Plants1 

(From Skamania Hatchery) 

       
Summer Steelhead 
       
     15,000 yearlings to East Fork Lewis (C&SFP) 
     Action Plan: Continue actions described in  
     C&SFP 
 
   

Winter Steelhead 
       
      60,000 yearlings to East Fork Lewis (C&SFP) 
      Action Plan: Continue actions described in  
      C&SFP 

 

1 Additional program details can be found on the Future 

Brood Document on the WDFW website. 
 

 
 

 
 

MonitoringEast Fork Lewis 

Plants1 

Hatcheries 
 

Hatcheries 
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Biological Monitoring – Current 
 

Lewis River (North Fork) - Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook Spring Chinook Winter Steelhead 
Summer 

Steelhead 
Coho Chum 

Adult 
Abundance 

Tule Stock 

 EF and NF Lewis 
components 
considered a single 
population 

 Estimate of total 
spawners via peak 
count expansion 

 Counts at Cedar Creek 
fish ladder and weir 
and Merwin Dam 

Bright Stock 

 Estimate of total 
spawners via mark 
/recapture  

 Counts at Cedar Creek 
fish ladder and weir 
and Merwin Dam 

 Re-introduction into 
Upper Lewis is 
beginning with 
counts at Merwin 
Dam of fish trucked 
upstream 

 Lower River -
estimate of total 
spawners via peak 
count expansion 

 Counts at Cedar 
Creek fish ladder 
and weir – few spring 
Chinook 

 

 Estimate of total 
spawners via redd 
count expansion for 
NF Lewis (began in 
2008) 

 Estimate of total 
spawners via 
mark/recapture in 
Cedar Creek 

 No surveys in other 
NF Lewis tributaries 

 Re-introduction into 
Upper Lewis 
beginning in 2012 

 Status of 
remnant 
population 
below 
Merwin Dam 
is unknown 
and not 
monitored 

 Limited 
collection of 
wild fish at 
Merwin Dam 

 Estimate of total 
spawners via 
mark/recapture 
on Cedar Ck 

 Merwin Dam 
counts 

 No other 
monitoring on NF 
Lewis or other 
tributaries 

 

 EF and NF 
Lewis 
components 
considered a 
single 
population 

 Estimate of 
total spawners 
via AUC 

 Timing 
overlaps with 
Late Fall 
Bright surveys 

 

Adult 
Productivity 

Tule and Bright Stocks 

 pHOS via CWT 
expansion* 

 Currently, no mark 
selective fisheries in 
mainstem Columbia* 

 Harvest estimates 
from CWT analysis 

 pHOS from ad-clips 
on stream surveys 
and hatchery counts 

 Selective fisheries in 
lower Columbia and 
tributaries with wild 
fish release 

 Sport and 
commercial fishery 
sampling in 
mainstem Columbia 
and major 
tributaries to assess 
impacts 

 LCR Fisheries – Wild 
steelhead release, 
but stock specific 
incidental impacts 
are uknown 

  Sex ratio, pHOS, 
and age collected at 
Cedar Creek traps 
and limited 
collection at Merwin 
Dam 

 No pHOS for lower 
NF Lewis 

 LCR Fisheries 
– Wild 
steelhead 
release, but 
stock specific 
incidental 
impacts are 
uknown. 

 No current 
monitoring 

 LCR sport 
fisheries – Wild 
coho release 

 Stock specific 
incidental fishery 
impacts are 
unknown 

 Sex ratio, pHOS, 
and age 
collected at 
Cedar Creek 
traps and limited 
collection at 
Merwin Dam 

 Retention 
prohibited in 
fisheries, but 
stock specific 
incidental 
impacts are 
unknown 

 Limited 
samples for 
age, sex ratio, 
& origin 

 

Juvenile 
Productivity 

 Smolt trap at RM 2 on 
Cedar Creek 

 100,000 CWT applied 
from mainstem 
seining (Bright Stock 
only) 

 Smolt trap at RM 2 
on Cedar Creek – few 
spring Chinook 

 Juvenile fish 
collection facility 
above dams will 
come on-line in 2013 

 Smolt trap at RM 2 
on Cedar Creek 

 Smolt to adult ratio 
data collected 

 

 No current 
monitoring 

 Smolt trap at RM 
2 on Cedar Creek 

 Smolt to adult 
ratio data 
collected 

 

 No current 
monitoring 

Spatial 
Diversity 

 Redd counts by 
spawning reach during 
stream surveys 

 Total redd counts by 
section during 
stream surveys  

 GPS locations for all 
individual redds 
during NF surveys 

 No current 
monitoring 

 No monitoring 
program in place 

 Counts by 
section from 
stream surveys  

Species 
Diversity 

 Age, sex ratios and 
lengths for cohort 
structure from Merwin 
& Cedar Ck traps and 
stream surveys 

 Run timing from 
Merwin & Cedar Ck 
traps 

 Spawn timing from 
stream surveys 

 No genetic sampling 

 Age, sex ratios and 
lengths for cohort 
structure from 
stream surveys 

 Run timing from 
Merwin & Cedar Ck 
traps 

 Spawn timing from 
stream surveys 

 No genetic sampling 

 Age, sex ratios and 
lengths for cohort 
structure from 
Merwin & Cedar Ck 
traps  

 Run-timing from 
traps 

 Spawn timing from 
redd surveys 

 DNA samples 
collected since mid-
2000s at Cedar Creek 
trap and Merwin 
Dam, samples have 
been analyzed  

 No current 
monitoring 

 Age, sex ratios 
and lengths for 
cohort structure 
from Merwin & 
Cedar Ck traps  

 Run-timing from 
traps 

 Some genetic 
samples are 
archived, but not 
analyzed 

 

 Limited 
samples for 
age, sex ratio, 
length & origin 
for cohort 
structure 

 Spawn timing 
from stream 
surveys 

 Baseline DNA 
samples 
collected and 
anolyzed 

*Mass marking of fall Chinook is underway with all LCR Tule fall Chinook (age 2-5) mass marked by the 2011 return. Mass marking programs are already in 
place for coho and steelhead.  

 

Monitoring 
 

MonitoringMonitoring 
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East Fork Lewis River - Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook Winter Steelhead Summer Steelhead Coho Chum 

Adult 
Abundance 

Tule Stock 

 EF and NF Lewis 
components considered 
a single population 

 Estimate of total 
spawners via peak 
count expansion 

 2005-2008 – estimates 
from AUC, and 
mark/recapture 

 Estimate of total 
spawners via redd 
count expansion 

 Assume no winter 
steelhead above 
Horseshoe Falls and 
unknown number of 
summer steelhead 
redds below 
Horseshoe Falls 

 Estimate of total 
spawners via mark-
resight (snorkeling) 
above Lucia Falls 

 No estimate below 
Lucia Falls, usage 
of this area is 
assumed to be 
minimal 

 No directed 
monitoring 

 Ancillary spawner 
count during fall 
Chinook surveys in 
index areas only 

 EF and NF Lewis 
components considered 
a single population 

 1999-2006 Estimates of 
abundance in index 
areas only 

 No current monitoring 
 

Adult 
Productivity 

 pHOS via CWT 
expansion* 

 Currently, no mark 
selective fisheries in 
mainstem Columbia* 

 Harvest estimates from 
CWT analysis 

 LCR Fisheries – Wild 
steelhead release, 
but stock specific 
incidental impacts 
are unknown. 

 No pHOS data 
 

 LCR Fisheries – Wild 
steelhead release, 
but stock specific 
incidental impacts 
are unknown 

 pHOS from seining 
and snorkel surveys 
above Lucia Falls 

 LCR sport fisheries 
– Wild coho release 

 Stock specific 
incidental fishery 
impacts are 
unknown 

 No pHOS data  

 Retention prohibited in 
fisheries, but stock 
specific incidental 
impacts are unknown 

 Limited samples for age, 
sex ratio, & origin 

 

Juvenile 
Productivity 

 No smolt monitoring  No smolt 
monitoring 

 No smolt 
monitoring 

 No smolt 
monitoring 

 No smolt monitoring 

Spatial 
Diversity 

 GPS locations from 
individual redds during 
stream surveys 

 GPS locations for 
individual redds in 
surveyed areas 

 No current 
monitoring 

 

 No monitoring 
program in place 

 1999-2006 counts by 
section in index areas  

 No current monitoring 

Species 
Diversity 

 Age, sex ratios and 
lengths for cohort 
structure from stream 
surveys 

 Spawn timing from 
stream surveys 

 No genetic sampling 

 Spawn timing from 
stream surveys 

 Genetic baseline 
from samples 
collected in 2005-
07 

 Age, sex ratios and 
lengths for cohort 
structure from 
seining  

 Genetic samples 
collected annually, 
but not analyzed 

 No monitoring 
program in place 

 Some genetic 
samples are 
archived, but not 
analyzed 

 Limited samples for age, 
sex ratio, length & origin 
for cohort structure 

 Spawn timing from 
stream surveys 

 Baseline DNA samples 
collected and analyzed 

*Mass marking of fall Chinook is underway with all LCR Tule fall Chinook (age 2-5) mass marked by the 2011 return. Mass marking programs are 
already in place for coho and steelhead.  
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Biological Monitoring – Improvement Actions Needed 

 

Lewis River - Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook Spring Chinook Winter Steelhead Summer Steelhead Coho Chum 

Adult 
Abundance 

 Database 
infrastructure 

 Develop LCR 
specific observer 
efficiency and 
residence time 
needed for Chinook 
AUC abundance 
estimates 

 Identify spatial 
extent of spawning 
(sample frame) 

 Estimate precision 

 Conduct power 
analysis 

 Database 
infrastructure 

 Develop 
alternative/ 
improved 
methods for 
abundance 
estimates; e.g. 
AUC or 
mark/recapture   

 Identify spatial 
extent of 
spawning 
(sample frame) 

 Estimate 
precision 

 Conduct power 
analysis 

 Database 
infrastructure 

 Develop 
improved 
methods for 
abundance 
estimates   

 Conduct redd 
surveys in other 
NF Lewis tribs 

 Develop LCR 
specific 
redds/female 
and sex ratio 
data  

 Monitor hatchery 
escapement  

 Estimate 
precision  

 Conduct power 
analysis 

 Database 
infrastructure 

 Develop adult 
abundance 
monitoring plan 

 

 Database 
infrastructure 

 Develop and 
implement 
monitoring plan 

 Identify spatial 
extent of 
spawning 
(sample frame)  

 Develop LCR 
specific 
redds/female, 
observer 
efficiency, and 
residence time 

 Monitor hatchery 
escapement 

 Estimate 
precision 

 Conduct power 
analysis 

 Database 
infrastructure  

 Identify spatial 
extent of 
spawning 
(sample frame) 

 Develop LCR 
specific observer 
efficiency and 
residence time 

 Estimate 
precision for 
current and 
historical data 

 Conduct power 
analysis 

Adult 
Productivity 

 Pursue options for 
mark selective 
fisheries 

 Determine pHOS 
based on ad-clips 
as mass marking is 
completed 

 Improve 
estimates of 
incidental 
mortality in LCR 
mainstem and 
tributary 
fisheries 

 Estimate 
pHOS/gene flow  
for lower NF 

 Estimate 
incidental 
mortality in LCR 
mainstem and 
tributary 
fisheries 

 Develop adult 
productivity 
monitoring plan 

 Estimate 
incidental 
mortality in LCR 
mainstem and 
tributary 
fisheries 

 Determine  LCR 
supplementation 
program 
contributions to 
natural spawning 

 Estimate 
incidental 
mortality in LCR 
mainstem and 
tributary 
fisheries 

Juvenile 
Productivity 

 Implement periodic 
juvenile monitoring 
program via rotary 
screw trap in NF 
Lewis 

 Juvenile fish 
collection facility 
proposed for 
construction  in 
Swift Reservoir 
for operation in 
2013 

 Implement 
periodic juvenile 
monitoring 
program via 
rotary screw trap 
in lower NF 
Lewis 

 Implement 
periodic juvenile 
monitoring 
program via 
rotary screw trap 
in NF Lewis  

 Cedar Ck -
Improve mark-
recapture point 
and variance 
estimates to 
account for 
missed smolt 
trapping days 

 Implement 
periodic juvenile 
monitoring 
program via 
rotary screw trap 
in NF Lewis 

 Implement 
periodic juvenile 
monitoring 
program via 
rotary screw trap 
in NF Lewis  

 Cedar Ck -
Improve mark-
recapture point 
and variance 
estimates to 
account for 
missed smolt 
trapping days 

 Implement 
periodic juvenile 
monitoring 
program via 
rotary screw trap 
in NF Lewis 

Spatial 
Diversity 

 Collect GPS 
locations for  
individual redds on 
stream surveys 

 Develop & 
implement 
sampling designs to 
estimate spatial 
distribution 

 Collect GPS 
locations for  
individual redds 
in survey areas 

 Develop & 
implement 
sampling design 

 Consider 
alternate 
sampling designs 
to the current 
index/supplemen
tal approach 

 Collect GPS 
locations for 
individual redds 
on Cedar Creek   

 Develop & 
implement 
sampling design 

 Develop & 
implement 
sampling design 

 Develop & 
implement 
sampling designs 
to estimate 
spatial 
distribution 

Species 
Diversity 

 Develop long-term 
ESU phenotypic and 
genetic monitoring 
and sampling plan 

 Develop long-
term ESU 
phenotypic and 
genetic 
monitoring and 
sampling plan 

 Develop DPS 
phenotypic and 
genetic 
monitoring and 
sampling plan 

 Develop DPS 
phenotypic and 
genetic 
monitoring and 
sampling plan 

 Develop ESU 
phenotypic and 
genetic 
monitoring and 
sampling plan 

 Analyze archived 
genetic baseline 
samples 

 Develop ESU 
phenotypic and 
genetic 
monitoring and 
sampling plan 

 Analyze archived 
genetic baseline 
samples 
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East Fork Lewis River - Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook Winter Steelhead Summer Steelhead Coho Chum 

Adult 
Abundance 

 Database 
infrastructure 

 Develop LCR specific 
observer efficiency 
and residence time 
needed for Chinook 
AUC abundance 
estimates 

 Identify spatial 
extent of spawning 
(sample frame)  

 Estimate precision 

 Conduct power 
analysis 

 Database infrastructure 

 Develop alternative/ 
improved methods for 
abundance estimates   

 Identify spatial extent of 
spawning (sample 
frame)  

 Develop LCR specific 
redds/female and sex 
ratio data  

 Monitor hatchery 
escapement 

 Estimate precision  

 Conduct power analysis 

 Database 
infrastructure 

 Improve mark-
resight  point and 
variance estimates 
to account for 
snorkeler efficiency 
and tag loss 

 Improve estimates of 
upstream migrant 
passage after snorkel 
survey 

 Alternative methods 
to distinguish 
summer and winter 
steelhead. 

 Monitor hatchery 
escapement  

 Database 
infrastructure 

 Develop and 
implement 
monitoring plan. 

 Identify spatial 
extent of spawning 
(sample frame)  

 Develop LCR specific 
redds/female, 
observer efficiency, 
and residence time 

 Monitor hatchery 
escapement 

 Estimate precision 

 Conduct power 
analysis 

 Database 
infrastructure  

 Identify spatial 
extent of spawning 
(sample frame) 

 Develop & 
implement sampling 
designs to estimate 
adult abundance 

 Develop LCR specific 
observer efficiency 
and residence time 

 Estimate precision 
for current and 
historical data 

 Conduct power 
analysis 

Adult 
Productivity 

 Pursue options for 
mark selective 
fisheries 

 Determine pHOS 
based on ad-clips as 
mass marked returns 
are realized 

 Estimate pHOS/gene 
flow 

 Estimate incidental 
mortality in LCR 
mainstem and tributary 
fisheries. 

 Estimate incidental 
mortality in LCR 
mainstem and 
tributary fisheries 

 Estimate incidental 
mortality in LCR 
mainstem and 
tributary fisheries. 

 Determine  LCR 
supplementation 
program 
contributions to 
natural spawning 

 Estimate incidental 
mortality in LCR 
mainstem and 
tributary fisheries 

Juvenile 
Productivity 

 Implement periodic 
juvenile monitoring 
program via rotary 
screw trap  

 Implement periodic 
juvenile monitoring 
program via rotary screw 
trap  

 Implement periodic 
juvenile monitoring 
program via rotary 
screw trap  

 Implement periodic 
juvenile monitoring 
program via rotary 
screw trap  

 Implement periodic 
juvenile monitoring 
program via rotary 
screw trap  

Spatial 
Diversity 

 Develop & 
implement sampling 
designs to estimate 
spatial distribution. 

 Consider alternate 
sampling designs to the 
current 
index/supplemental 
approach. 

 GRTS juvenile parr 
sampling or juvenile 
PIT tagging  

 Develop & 
implement sampling 
design 

 Develop & 
implement sampling 
designs to estimate 
spatial distribution. 

Species 
Diversity 

 Develop long-term 
ESU phenotypic and 
genetic monitoring 
and sampling plan. 

 Methods to collect 
origin, age, length and 
sex ratio data. 

 Develop DPS phenotypic 
and genetic monitoring 
and sampling plan 

 Develop DPS 
phenotypic and 
genetic monitoring 
and sampling plan 

 Develop ESU 
phenotypic and 
genetic monitoring 
and sampling plan 

 Analyze archived 
genetic baseline 
samples. 

 Develop ESU 
phenotypic and 
genetic monitoring 
and sampling plan 

 Analyze archived 
genetic baseline 
samples. 
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Hatchery Monitoring – Current 
 

In-Facility  Performance Measures 

 In-season management of adult salmonid returns, 

broodstock collection and spawning protocols 

 Enumeration of hatchery origin and natural origin 

returns to hatchery collection facilities and final 

disposition of each  

 For integrated programs – enumeration of the 

number of hatchery and natural origin fish used in 

the broodstock for each species to calculate pNOB 

 Hatchery return timing, age composition (from 

scales), stock composition (CWT analysis), sex ratio 

and length data for run reconstruction and 

forecasting 

 Survival to each life history stage during incubation 

and rearing (Green egg, Eyed egg, Fry, Parr, Smolt) 

 Growth/feed conversions and condition 

 Monthly fish health monitoring 

 ELISA testing of spring Chinook for levels of 

Bacterial Kidney Disease 

 Number of smolt released- size and condition factor 

at release 

 Water quality - regulated by Washington 

Department of Ecology - weekly and/or monthly 

samples to ensure facility compliance 

 

 All hatchery origin adults are identifiable - juveniles 

are marked pre-release by one or both of the 

following: adipose fin-clip, CWT in snout   

 Harvest rates – contribution to commercial and 

sport fisheries. 

 Hatchery smolt to adult survival rates 

 pHOS for NF and EF Lewis fall Chinook (Tule and 

Bright stocks) via CWT expansion 

 pHOS for NF Lewis spring Chinook from Merwin Dam 

counts and spawning ground surveys 

 pHOS for NF Lewis winter steelhead at Cedar Creek 

trap and Merwin Dam 

 pHOS for NF Lewis coho at Cedar Creek trap and 

Merwin Dam 

 pHOS for EF Lewis summer steelhead above Lucia 

Falls via seining and snorkel surveys 

 

Monitoring 
 

MonitoringMonitoring 



 

Appendix 3  86 | Page 

 

Hatchery Monitoring – Improvement Actions Needed 
 

In-Facility  Performance Measures 

 Development of updated Hatchery and Genetic 

Management Plans (HGMP) for each hatchery 

program consistent with implementation of the 

Conservation and Sustainable Fisheries plan and 

incorporate HSRG standards 

 Development of natural origin run and/or spawn 

timing curves to guide collection of natural origin 

broodstock for integrated programs 

 Review and update spawning protocols and 

incubation, rearing & release strategies 

 
 

 Estimate pHOS for fall Chinook based on visual 

identification of hatchery origin fish (i.e. adipose 

fin-clips) rather than CWT expansion, as mass 

marked returns of fall Chinook are realized 

 Development and implementation of methods to 

estimate pHOS for coho in EF Lewis and non-

monitored areas of the NF Lewis 

 Development and implementation of methods to 

estimate pHOS and/or gene flow for winter 

steelhead in the EF Lewis and non-monitored areas 

of the NF Lewis 

 Development and implementation of methods to 

estimate pHOS and/or gene flow for summer 

steelhead in the lower EF Lewis and NF Lewis 

 Collect otolith samples from chum carcasses to 

estimate contribution (stray rate) from LCR 

supplementation programs 

 Calculation of pNOB, pHOS and PNI statistics 

annually for each hatchery program and 

development of a reporting format to track 

hatchery performance measures 

 Develop a regional monitoring plan for genetic and 

ecological interactions by hatchery-and natural-

origin juveniles to assess impacts to the natural 

origin population 

 As additional data is collected and new 

methodologies become available, modify programs 

to achieve goals for PNI, pHOS and pNOB 

 Develop nutrient enhancement goals for watershed 

and include in updated escapement goals 

 

Monitoring 
 

Implementation ScheduleMonitoring 
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Preliminary Lewis River Subbasin hatchery action implementation plan.  Actions and 
schedule will be reviewed, evaluated, and updated annually. 

Year Facility Action Fund Source Cost 

2009 Lewis River Facility Improvement:                                                                                                      
Remodel Adult Pond and sorting facility 

Local (PacifiCorp) $4.5 mil.  

2009 Lewis River Safety:                                                                                                                                
Upgrade outlet screen hoist structure 

Local (PacifiCorp) $15,000 

2009 Speelyai Hatchery Facility Improvement: 
Remodel first bank burrows ponds 

Local (PacifiCorp) $800,000 

2010 Lewis River Facility Improvement: 
Remodel Rearing ponds 13 and 14 

Local (PacifiCorp) $2.5 mil. 

2010 Lewis River Facility Improvement:                                                                                                       
Replace hatchery outlet screens 

Local (PacifiCorp) $8,000 

2010 Lewis River Facility Maintenance: 
Repair miscellaneous valves 

Local (PacifiCorp) $100,000 

2010 Lewis River Environmental Compliance: 
Bring downstream intake screening into 
compliance 

Local (PacifiCorp) $1.2 mil. 

2010 Merwin Hatchery Facility Improvement: 
Ozone treatment plant upgrade 

Local (PacifiCorp) $150,000 

2010  
 
Merwin Hatchery 

Facility Improvement:                                                                                                         
Improve flow pattern and inflow to Rearing 
Ponds 

Local (PacifiCorp) $100,000 

2010  
 
Merwin Hatchery 

Facility Improvement:                                                                                                      
Build a backup system for ozone treated 
water to incubation building 

Local (PacifiCorp) $25,000 

2010  
 
Merwin Hatchery 

Facility Improvement:                                                                                                   
Modify smolt release ponds to accommodate 
summer steelhead broodstock collection  

Local (PacifiCorp) $65,000 

2010  
 
Merwin Hatchery 

Facility Improvement:                                                                                                             
Increase water rights usage and run the 
existing third pump at the pump deck  

Local (PacifiCorp) $25,000 

2010  
 
Merwin Hatchery 

Facility Improvement:                                                                                                             
Install 4 16' circular tanks for wild winter 
steelhead adult rearing / kelt reconditioning 

Local (PacifiCorp) $80,000 

2010 Speelyai Hatchery Facility Improvement:                                                                                                     
Remodel second bank burrows ponds 

Local (PacifiCorp) $800,000 

2010 Speelyai Hatchery Facility Improvement:                                                                                                       
Increase size of spawning area 

Local (PacifiCorp) $85,000 

2011 Lewis River Facility Improvement:                                                                                                    
Remodel Rearing pond 16 

Local (PacifiCorp) $1.25 mil. 

2011 Merwin Dam FCF Facility Improvement:                                                                                                    
Purchase additional fish hauling truck for 
supplementation and reintroduction  

Local (PacifiCorp) $180,000 

Implementation Schedule 
 

 Implementation Schedule 
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Year Facility Action Fund Source Cost 

2011 Speelyai Hatchery Environmental Compliance:                                                                                                
Replace existing dam and valves at intake 

Local (PacifiCorp) $250,000 

2011 Speelyai Hatchery Facility Improvement:                                                                                                  
Construct kokanee trap 

Local (PacifiCorp) $50,000 

2012 Lewis River Environmental Compliance:                                                                                                
Repair damaged upstream intake structure 

Local (PacifiCorp) $1.5 mil. 

2012 Merwin Dam FCF Facility Improvement:                                                                                                          
Rebuild Trap and sorting facility 

Local (PacifiCorp) $4.0 mil.  

2012 Speelyai Hatchery Facility Improvement:                                                                                                     
Convert pond 14 into raceways 

Local (PacifiCorp) $1.2 mil. 

2012 Speelyai Hatchery Environmental Compliance:                                                                                       
Combine effluents into one common 
effluent 

Local (PacifiCorp) $150,000  

2012 Speelyai Hatchery Facility Improvement:                                                                                                      
Remodel adult pond 13 

Local (PacifiCorp) $1.2 mil. 

2013 Lewis River Facility Improvement:                                                                                                           
Install thermo-regulation system in 
incubation 

Local (PacifiCorp) $15,000 

2013 Lewis River Facility Improvement:                                                                                                       
Improve screening in hatchery incubation 
head troughs 

Local (PacifiCorp) $25,000  

2013 Lewis River Facility Improvement:                                                                                                      
Change 40hp booster pump to variable 
speed 

Local (PacifiCorp) $15,000  

2013 Lewis River Facility Improvement:                                                                                                               
Repair raceway degassing tower valve 

Local (PacifiCorp) $15,000  

2013 Speelyai Hatchery Facility Improvement:                                                                                                    
Install venturi system for pond cleaning 

Local (PacifiCorp) $175,000  

2014 Lewis River Facility Improvement:                                                                                                         
Modify raceway outlet for friendly fish 
releases 

Local (PacifiCorp) $15,000  

2014 Merwin Hatchery Facility Improvement:                                                                                                        
Construct smolt collection facilities in Swift, 
Yale, Merwin 

Local (PacifiCorp)  $4.0 mil. 

2016 Lewis River Facility Improvement:                                                                                             
Purchase/install 6th pump for USI - variable 
speed 

Local (PacifiCorp) $25,000  

2016 Lewis River Facility Improvement:                                                                                                       
Replace DSI generator set 

Local (PacifiCorp) $60,000  

2020 Lewis River Facility Improvement:                                                                                                               
Re-orient hatchery outlet to improve adult 
collection efficiency 

Local (PacifiCorp) $25,000  

2020 Lewis River Facility Improvement:                                                                                                         
Study Colvin/Davis Creeks for possible 
hatchery water supply 

Local (PacifiCorp) $50,000  
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 Wild Salmon & Steelhead  Hatchery Programs 
  Chinook:  ESA Listed   RSI’s, coho eggs from Lewis River Hatchery 
  Steelhead:  ESA Listed   Net pen winter steelhead from Skamania 
Hatchery  

  Coho:  ESA Listed 
  Chum  

 
 

 
 

 

 Wild Salmon & Steelhead  Hatchery Programs 
  Chinook:  ESA Listed   RSI’s, coho eggs from Lewis River Hatchery 
  Steelhead:  ESA Listed   Net pen winter steelhead from Skamania 
Hatchery  

  Coho:  ESA Listed 
  Chum  

 
 

 

 

    Salmon Creek Subbasin  
 

    Salmon Creek Subbasin  

 
Source: Wegge, T. 2009 (June) Technical Memo. Economic Analysis of WDFW Hatchery Programs 

 

 

Wild Salmon & 
Steelhead
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Fall Chinook 
ESA Listing Status: Threatened 
Populations: Salmon Creek (Stabilizing) 
Component of Lewis Population 
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Coho  
ESA Listing Status: Threatened 
Populations: Salmon Creek (Stabilizing) 
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1Number of natural origin spawners necessary 
to achieve population viability standards 
established by NOAA’s TRT. 

 

Winter Steelhead 
ESA Listing Status: Threatened  
Populations: Salmon Creek (Stabilizing) 
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Chum 

ESA Listing Status: Threatened 
Populations: Salmon Creek (Stabilizing)  
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2 Washington LCFRB Proposed Scenario 
Revisions (6/16/09 Draft).

Wild Salmon & Steelhead 
 

Wild Salmon & Steelhead 

Current Escapement Data Unknown 

 

Hatcherie
sCurrent Escapement Data 

Unknown 

Current Escapement Data Unknown 

 
Current Escapement Data Unknown 

Current Escapement Data Unknown 

 
Current Escapement Data Unknown 

Current Escapement Data Unknown 

 
Current Escapement Data Unknown 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

Recovery goal under 
development  

 
Recovery goal under 
development  
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Joint Programs (WDFW w/ Others) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Type N Coho 
 
      70,000 Eyed Eggs to Clark County PUD 
      5,000 Eyed Eggs to Steve Syverson Project 
      90,000 Eyed Eggs to Venersborg Firefighters 
  

 
 

 
 
 
 
 
 
 
Additional program details can be found on the Future 
Brood Document on the WDFW website. 

 
Location of RSI’s can be found on the Future Brood 
Document. 

 

Monitoring 

Type N Coho 
 
      70,000 Eyed Eggs to Clark County PUD 
      5,000 Eyed Eggs to Steve Syverson Project 
      90,000 Eyed Eggs to Venersborg Firefighters 
  

 
 

 
 
 
 
 
 
 
Additional program details can be found on the Future 
Brood Document on the WDFW website. 

 
Location of RSI’s can be found on the Future Brood 
Document. 

  
Winter Steelhead 
 
      20,000 yearlings plant to Salmon Creek    
      (WDFW) 
 
 
 
 
 

 
 
 
 
 

 
Additional program details can be found on the Future 
Brood Document on the WDFW website. 

 

 

  
Winter Steelhead 
 
      20,000 yearlings plant to Salmon Creek    
      (WDFW) 
 
 
 
 
 

 
 
 
 
 

 
Additional program details can be found on the Future 
Brood Document on the WDFW website. 

 

Hatcheries 
 

Hatcheries 
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Biological Monitoring - Current 
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook Winter Steelhead Coho Chum 

Adult 
Abundance 

 No current 
monitoring 

 Limited redd surveys in 
index areas only in 
cooperation with Clark 
County and AmeriCorp 

 No directed monitoring 

 Weir/trap installed in 2009 to assess 
passage at Hwy 99 bridge 
replacement –index counts only 

 Program duration unknown 

 Limited stream surveys in index 
areas 

 No current monitoring 

Adult 
Productivity 

 No current 
monitoring 

 Currently, no mark 
selective fisheries  
in mainstem  
Columbia* 

 LCR Fisheries – Wild 
steelhead release, but 
stock specific incidental 
impacts are unknown 

 No pHOS data 

 LCR sport fisheries – Wild coho 
release 

 Stock specific incidental fishery 
impacts are unknown 

 Retention prohibited in 
fisheries, but stock 
specific incidental 
impacts are unknown 

 No samples for age, sex 
ratio, & origin 

Juvenile 
Productivity 

 No current 
monitoring 

 No current monitoring  No current monitoring  No current monitoring 

Spatial 
Diversity 

 No current 
monitoring 

 GPS locations for 
individual redds in 
surveyed areas 

 Counts from stream surveys in index 
areas 

 No current monitoring 

Species 
Diversity 

 No current 
monitoring 

 Spawn timing from 
stream surveys 

 

 No current monitoring  No current monitoring 

*Mass marking of fall Chinook is underway with all LCR Tule fall Chinook (age 2-5) mass marked by the 2011 return.  Mass marking programs 
are already in place for coho and steelhead.  

Monitoring 
 

MonitoringMonitoring 
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Biological Monitoring – Improvement Actions Needed 

Wild Salmon and Steelhead Populations 

VSP 
Parameter 

 Fall Chinook Winter Steelhead Coho Chum 

Adult 
Abundance 

 Database infrastructure 

 Develop and implement 
monitoring plan 

 Identify spatial extent of 
spawning (sample frame) 

 Monitor hatchery 
escapement (strays) 

 Estimate precision 

 Conduct power analysis 

 Database infrastructure 

 Develop alternative/ 
improved methods for 
abundance estimates   

 Identify spatial extent of 
spawning (sample frame)  

 Develop LCR specific 
redds/female and sex ratio 
data  

 Monitor hatchery escapement 

 Estimate precision  

 Conduct power analysis 

 Database infrastructure 

 Develop and implement 
monitoring plan 

 Identify spatial extent of 
spawning (sample frame). 

 Develop LCR specific 
redds/female, observer 
efficiency, and residence 
time 

 Monitor hatchery 
escapement (strays) 

 Conduct power analysis 

 Estimate precision  

 Database infrastructure  

 Identify spatial extent of 
spawning (sample frame) 

 Develop & implement 
sampling designs to 
detect and estimate 
adult abundance 

 Develop LCR specific 
observer efficiency and 
residence time 

 

Adult 
Productivity 

 Determine pHOS based on 
ad-clips as mass marked 
returns are realized 

 Estimate pHOS/gene flow 

 Estimate incidental mortality 
in LCR mainstem and 
tributary fisheries 

 Estimate incidental 
mortality in LCR mainstem 
and tributary fisheries 

 Collect sex ratio, pHOS, 
and age structure from 
weir and stream surveys 

 Determine  LCR 
supplementation program 
contributions to natural 
spawning 

 Estimate incidental 
mortality in LCR 
mainstem and tributary 
fisheries 

Juvenile 
Productivity 

 Implement periodic 
juvenile monitoring 
program via rotary screw 
trap 

 Implement periodic juvenile 
monitoring program via 
rotary screw trap 

 Implement periodic 
juvenile monitoring 
program via rotary screw 
trap 

 Implement periodic 
juvenile monitoring 
program via rotary screw 
trap 

Spatial 
Diversity 

 Develop & implement 
sampling design to 
estimate spatial 
distribution 

 Consider alternate sampling 
designs to the current 
index/supplemental approach 

 Develop & implement 
sampling designs to 
estimate spatial 
distribution 

 Develop & implement 
sampling designs to 
estimate spatial 
distribution 

Species 
Diversity 

 Develop long-term ESU 
phenotypic and genetic 
monitoring and sampling 
plan 

 Methods to collect origin, 
age, length and sex ratio 
data. 

 Develop DPS phenotypic and 
genetic monitoring and 
sampling plan 

 Develop ESU phenotypic 
and genetic monitoring 
and sampling plan 

 Develop ESU phenotypic 
and genetic monitoring 
and sampling plan 

 

Monitoring 
 

MonitoringMonitoring 
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Hatchery Monitoring – Current 
 

In-Facility  Performance Measures 

 No hatcheries are located in the Salmon Creek 

Subbasin 

 All hatchery origin adults are identifiable – 

steelhead released in the subbasin are adipose fin-

clipped 

 

Hatchery Monitoring – Improvement Actions Needed 
 

In-Facility  Performance Measures 

 No hatcheries are located in the Salmon Creek 

Subbasin 

 Develop monitoring program for fall Chinook -

Estimate pHOS for fall Chinook based on visual 

identification of hatchery origin fish (i.e. adipose 

fin-clips) rather than CWT expansion, as mass 

marked returns of fall Chinook are realized 

 Development and implementation of methods to 

estimate pHOS and/or gene flow for winter 

steelhead  

 Development and implementation of methods to 

estimate pHOS for coho 

 Develop a regional monitoring plan for genetic 

and ecological interactions by hatchery-and 

natural-origin juveniles to assess impacts to the 

natural origin population 

 Develop nutrient enhancement goals for 

watershed and include in updated escapement 

goals  

 

 
 

 

 
 
 
 
 

Salmon Creek does not have any hatchery facilities or infrastructure. 
 

Monitoring 
 

Washougal SubbasinMonitoring 

Implementation Schedule 
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 Wild Salmon & Steelhead 
Fall Chinook: ESA Listed 
Coho: ESA Listed 
Chum: ESA Listed 
Summer Steelhead: ESA Listed 
Winter Steelhead: ESA Listed 
 

 

 

Hatchery Programs   
  Washougal (WDFW) 
  Skamania (WDFW) 

           
    

 
 

 

 Wild Salmon & Steelhead 
Fall Chinook: ESA Listed 
Coho: ESA Listed 
Chum: ESA Listed 
Summer Steelhead: ESA Listed 
Winter Steelhead: ESA Listed 
 

 

 

Hatchery Programs   
  Washougal (WDFW) 
  Skamania (WDFW) 

           
    

 
 

Washougal Subbasin 
 

Washougal Subbasin 

 
Source: Wegge, T. 2009 (June) Technical Memo. Economic Analysis of WDFW Hatchery Programs 

 

 

 

Total Generated 
$1,630,666 
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Fall Chinook 
ESA Listing Status: Threatened  
Populations:  Washougal (Primary) 
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Summer Steelhead 
ESA Listing Status: Threatened  
Populations:  Washougal (Primary) 
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1Number of natural origin spawners necessary 
to achieve population viability standards 
established by NOAA’s TRT. 

 

Coho 
ESA Listing Status: Threatened  
Populations: Washougal (Contributing)  
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Chum 
ESA Listing Status: Threatened  
Populations: Washougal (Primary) 

0

100

200

300

400

500

600

700

1993 - 1997 1998 - 2002 2003 -2007

5 YR AVG ESC

Sp
aw

n
in

g 
Es

ca
p

e
m

e
n

t

 
2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft).

Wild Salmon & Steelhead 
 

Wild Salmon & Steelhead 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

NOR Escapement Goal1, 2 

 
NOR Escapement Goal1, 2 

Recovery goal under 
development  

 

Wild 
Salmo
n & 
Steelh
eadRecovery 

goal under development  

Current Escapement Data Unknown 

 
Current Escapement Data Unknown 

Current Escapement Data Unknown 

 
Current Escapement Data Unknown 



 

Appendix 3  97 | Page 

 
 

Winter Steelhead 
ESA Listing Status: Threatened  
Populations: Washougal (Contributing) 
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1Number of natural origin spawners necessary 
to achieve population viability standards 
established by NOAA’s TRT. 
 

2Washington LCFRB Proposed Scenario Revisions 
(6/16/09 Draft).

NOR Escapement Goal1, 2 

 

Hatche
riesNOR 

Escapement Goal1, 2 

Wild Salmon & Steelhead 
 

Wild Salmon & Steelhead 
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Washougal Hatchery (WDFW) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hatcheries 
 

Hatcheries 
Salmon and Steelhead Programs 

 

Fall Chinook 
Purpose: Harvest/Conservation 
Goal: Currently under development1 

Brood stock Strategy: Integrated 
   Program Size: On-station release, 900,000       
   sub-yearlings (C&SFP), see joint programs for  
   additional plants and transfers (2.1 million sub- 
   yearling) (C&SFP). 
     

Type N Coho 
Purpose: Harvest/Conservation 
Goal: Currently under development1 

Brood stock Strategy: Integrated 
   Program Size: On-Station release, 150,000  
   Yearlings (C&SFP), see joint programs for  
   additional plants and transfers (1.3 million     
   eyed eggs, 1.75 million yearlings). 
 

1Program specific goals are under development through completion 
of broodstock Management Plans.  Overall production levels for 
Lower Columbia River have been evaluated through Conservation 
and Sustainable Fisheries Plan.   
    

 

Salmon and Steelhead Programs 
 

Fall Chinook 
Purpose: Harvest/Conservation 
Goal: Currently under development1 

Brood stock Strategy: Integrated 
   Program Size: On-station release, 900,000       
   sub-yearlings (C&SFP), see joint programs for  
   additional plants and transfers (2.1 million sub- 
   yearling) (C&SFP). 
     

Type N Coho 
Purpose: Harvest/Conservation 
Goal: Currently under development1 

Brood stock Strategy: Integrated 
   Program Size: On-Station release, 150,000  
   Yearlings (C&SFP), see joint programs for  
   additional plants and transfers (1.3 million     
   eyed eggs, 1.75 million yearlings). 
 

1Program specific goals are under development through completion 
of broodstock Management Plans.  Overall production levels for 
Lower Columbia River have been evaluated through Conservation 
and Sustainable Fisheries Plan.   
    

Environmental Compliance 
 

Cleanwater Act 
Action Plan: Compliant, no action necessary -  
Cost:  NA 

 

Passage 
   Action Plan: Rebuild fish ladder at  
   diversion dam and install adult trapping  
   capability.   
   Cost & Schedule: $585,000; (2010) (PCSRF) 

 

Intake Screening 
Action Plan: Complete rebuild, out of 
compliance for intake screening criteria and 
approach velocity. 
Cost & Schedule: $8-10 million; 2015 

 

Water Withdrawal                                                                                          
   Compliant with water rights formalized through       
    Trust water right #s2-25274, s2-09760,                
    s2-09762.                                            
    Monthly NPDES reporting to Dept. of Ecology 

 

 

Environmental Compliance 
 

Cleanwater Act 
Action Plan: Compliant, no action necessary -  
Cost:  NA 

Brood stock Management 
 
Fall Chinook 
   Short-term Benchmark:  PNI > 0.11 
   Long-term Goal:  PNI > 0.67 
   Action Plan: Install weir on Lower River to                                
   manage composition on the spawning grounds    
   consistent with the standards of a primary    
   population (C&SFP). Continue integrated  
   program consistent with Primary population  
   (C&SFP).   

 
Type N Coho  
   Short-term Benchmark:  PNI > 0.11 
   Long-term Goal:  PNI > 0.50 
   Action Plan:  Continue integrated program   
   consistent with a Contributing population  
   (C&SFP).  

 
Chum 
   Action Plan: Funding is being reinstated in 2009   
   to support supplementation program.  
 

Brood stock Management 
 
Fall Chinook 
   Short-term Benchmark:  PNI > 0.11 
   Long-term Goal:  PNI > 0.67 
   Action Plan: Install weir on Lower River to                                
   manage composition on the spawning grounds    
   consistent with the standards of a primary    
   population (C&SFP). Continue integrated  
   program consistent with Primary population  
   (C&SFP).   

 
Type N Coho  
   Short-term Benchmark:  PNI > 0.11 
   Long-term Goal:  PNI > 0.50 
   Action Plan:  Continue integrated program   
   consistent with a Contributing population  
   (C&SFP).  

 
Chum 
   Action Plan: Funding is being reinstated in 2009   
   to support supplementation program.  

Capital Needs 
 

Incubation 
Action Plan:  Rebuild pressure relief valve and 
plumbing leading to incubation room 
Cost & schedule:  $ 10,000 (2012) 

 

Rearing 
Action Plan: Rebuild rearing ponds  
Cost & schedule: $ 1.2 million (2010) 

 

Adult Processing 
Action Plan: Rebuild adult holding and sorting 
facility  
Cost & Schedule:  TBD (2012) 

 

Other 
Action Plan: Replace turbine pumps, replace 
decking on river rack.  
Cost & Schedule:  $ 25,000 (2009-2010) 
 

 

Capital Needs 
 

Incubation 
Action Plan:  Rebuild pressure relief valve and 
plumbing leading to incubation room 
Cost & schedule:  $ 10,000 (2012) 
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Skamania Hatchery (WDFW) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Hatcheries 

 

Hatcheries 

Steelhead Programs   
 

Summer Steelhead 
Purpose:  Harvest 
Goal: Currently under development1 

Brood stock Strategy:  Segregated 
   Program Size:  On-station release 60,000  
   yearlings, see joint programs for additional  
   plants and transfers (70,000 fry, 129,000  
   yearlings).  
 

Early Winter Steelhead 
Purpose:  Harvest 
Goal: Currently under development1 

Brood stock Strategy:  Segregated  
   Program Size:  On-station release 60,000   
   yearlings, see joint programs for additional  
   plants and transfers (100,000 yearlings).  
 

1Program specific goals are under development through completion 

of broodstock Management Plans.  Overall production levels for 
Lower Columbia River have been evaluated through Conservation 
and Sustainable Fisheries Plan.  
 
Other species reared at facility:  Cutthroat trout and brown trout. 

    

   
 
 
 
 
 

Steelhead Programs   
 

Summer Steelhead 
Purpose:  Harvest 
Goal: Currently under development1 

Brood stock Strategy:  Segregated 
   Program Size:  On-station release 60,000  
   yearlings, see joint programs for additional  
   plants and transfers (70,000 fry, 129,000  
   yearlings).  
 

Early Winter Steelhead 
Purpose:  Harvest 
Goal: Currently under development1 

Brood stock Strategy:  Segregated  
   Program Size:  On-station release 60,000   
   yearlings, see joint programs for additional  
   plants and transfers (100,000 yearlings).  
 

1Program specific goals are under development through completion 

of broodstock Management Plans.  Overall production levels for 
Lower Columbia River have been evaluated through Conservation 
and Sustainable Fisheries Plan.  
 
Other species reared at facility:  Cutthroat trout and brown trout. 

Environmental Compliance 
 

Clean Water Act 
Action Plan: Compliant, no action necessary  
Cost:  

 
Passage 

Action Plan: Compliant, no action necessary 
Cost:   

 
Intake Screening 

Action Plan: Installed criteria screening at 
point of diversion. 
Cost & Schedule: $ 115,000 (2009)  

 
Water Withdrawal 
   Compliant with water rights formalized through       
   Trust water right # S2-*12684CWRIS and  
   S2-*12685CWRIS                                            
   Monthly NPDES reporting to Dept. of Ecology 

 

Environmental Compliance 
 

Clean Water Act 
Action Plan: Compliant, no action necessary  
Cost:  

 

Broodstock Management 
 
Summer Steelhead 
   Short-term Benchmark:  Gene Flow < 2%  
   Long-term Goal:  Gene Flow < 2% 
   Action Plan:  Develop a wild integrated (40,000  
   smolts) program and continue a smaller  
   segregated (20,000) hatchery program  
   (C&SFP). 

 
 
 
Early Winter Steelhead  
   Short-term Benchmark:  Gene Flow < 2% 
   Long-term Goal:  Gene Flow < 2% 
   Action Plan:  Continue segregated program  
   consistent with contributing population. 
 

 
 
 
 
 
 
 
 

 

 
 

Note:  Adults collected on-site 

 

Broodstock Management 
 
Summer Steelhead 
   Short-term Benchmark:  Gene Flow < 2%  
   Long-term Goal:  Gene Flow < 2% 
   Action Plan:  Develop a wild integrated (40,000  
   smolts) program and continue a smaller  
   segregated (20,000) hatchery program  
   (C&SFP). 

 
 
 
Early Winter Steelhead  
   Short-term Benchmark:  Gene Flow < 2% 
   Long-term Goal:  Gene Flow < 2% 
   Action Plan:  Continue segregated program  
   consistent with contributing population. 
 

 
 
 
 

Capital Needs 
 

Incubation 
Action Plan: Add incubation holding capacity 
for fish health management. 
Cost & schedule: TBD (2012) 

 

Rearing 
Action Plan: Replace part of raceways with 
large rearing ponds.  
Cost & schedule:  TBD (2014) 

 

Adult Processing 
Action Plan:  Renovate adult holding and 
sorting area for employee safety and handling 
of ESA listed fish. 
Cost & Schedule: TBD 2016 

 

Other 
Action Plan: NA  
Cost & Schedule: NA 
 

 

HatcheriesCapital Needs 

 
Incubation 

Action Plan: Add incubation holding capacity 
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Joint Programs (WDFW and Others) 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hatcheries 
 

Hatcheries 
Washougal Hatchery 

 

Fall Chinook  
    
   2,100,000 sub-yearlings to SAFE net pen  
   Project (C&SFP). 
 

Type N Coho                                         
 

   Receive 1,300,000 green eggs from Lewis  
   River, transfer eyed eggs to Klickitat  
   Hatchery (YN) (Lewis River Stock) 

1,750,000 yearlings to Klickitat River 
from Washougal (YN)  

 

Type S Coho 
 

   400,000 Eggs received from Lewis River    
   (Speelyai), transfer 350,000 yearlings to  
   Deep River Net Pens (C&SFP) 
 

Type N Wild Coho 
     
   Receive 400,000 eyed eggs from Speelyai  
   Hatchery, thermal mark and transfer to  
   Cedar Creek RSI (Fish First) (Lewis River  
   Stock)  
 

 
  

 

MonitoringWashougal 

Hatchery 
 

Fall Chinook  
    
   2,100,000 sub-yearlings to SAFE net pen  
   Project (C&SFP). 
 

Type N Coho                                         
 

   Receive 1,300,000 green eggs from Lewis  
   River, transfer eyed eggs to Klickitat  
   Hatchery (YN) (Lewis River Stock) 

1,750,000 yearlings to Klickitat River 
from Washougal (YN)  

 

Type S Coho 
 

   400,000 Eggs received from Lewis River    
   (Speelyai), transfer 350,000 yearlings to  
   Deep River Net Pens (C&SFP) 
 

Skamania Hatchery 
 

Summer Steelhead 
    
   Off Station Release Programs 
   90,000 yearlings plant to Klickitat River           
   (US v. OR) 
   24,000 yearlings plant to White Salmon    
   (WDFW) 
   30,000 fingerling transfer to Fallert Creek  
   Hatchery (WDFW) 
   25,000 fingerling transfer to North Toutle  
   Hatchery (WDFW) 
   15,000 fingerling transfer to South Fork Toutle  
   (C&SFP) (Cowlitz Game & Anglers) 
   15,000 yearlings plant to E. Fork Lewis River  
   (C&SFP) (WDFW) 

 
Winter Steelhead 
    
   Off Station Release Programs 

   60,000 yearlings plant to E. Fork Lewis River 
   (C&SFP) (WDFW) 
   20,000 yearlings plant to Salmon Creek (WDFW) 
   20,000 yearlings plant to White Salmon  
 
Coho 
 

 750,000 yearlings to Klickitat River from    
 Skamania (YN) 

 
 

Skamania Hatchery 
 

Summer Steelhead 
    
   Off Station Release Programs 
   90,000 yearlings plant to Klickitat River           
   (US v. OR) 
   24,000 yearlings plant to White Salmon    
   (WDFW) 
   30,000 fingerling transfer to Fallert Creek  
   Hatchery (WDFW) 
   25,000 fingerling transfer to North Toutle  
   Hatchery (WDFW) 
   15,000 fingerling transfer to South Fork Toutle  
   (C&SFP) (Cowlitz Game & Anglers) 
   15,000 yearlings plant to E. Fork Lewis River  
   (C&SFP) (WDFW) 

 
Winter Steelhead 
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 Biological Monitoring - Current 
 

 

Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook Winter Steelhead Summer Steelhead Coho Chum 

Adult 
Abundance 

 Estimate of total 
spawners via peak 
count expansion 

 Hatchery counts 

 Estimate of total 
spawners via redd 
count expansion 

 Estimate of total 
spawners via mark-
resight (snorkeling) 

 No directed 
monitoring 

 Ancillary spawner 
count during fall 
Chinook surveys in 
index areas only 

 1999-2006 Estimates 
of abundance in 
index areas only 

 No current 
monitoring 

Adult 
Productivity 

 pHOS via CWT 
expansion* 

 Currently, no mark 
selective fisheries in 
mainstem Columbia* 

 Harvest estimates from 
CWT analysis 

 LCR Fisheries – Wild 
steelhead release, 
but stock specific 
incidental impacts 
are unknown 

 No pHOS data 
 

 LCR Fisheries – Wild 
steelhead release, 
but stock specific 
incidental impacts 
are unknown 

 pHOS from seining 
and snorkel surveys 
above Washougal 
Hatchery 

 LCR sport fisheries 
– Wild coho release 

 Stock specific 
incidental fishery 
impacts are 
unknown 

 No pHOS data  

 Retention prohibited 
in fisheries, but stock 
specific incidental 
impacts are unknown 

 Limited samples for 
age, sex ratio, & 
origin 

 

Juvenile 
Productivity 

 No smolt monitoring  No smolt 
monitoring 

 No smolt monitoring  No smolt 
monitoring 

 No smolt monitoring 

Spatial 
Diversity 

 Redd counts by 
spawning reach during 
stream surveys 

 GPS locations for 
individual redds in 
surveyed areas 

 No spawning 
distribution data 

 No monitoring 
program in place 

 1999-2006 counts by 
section in index areas  

 No current 
monitoring 

Species 
Diversity 

 Age, sex ratios and 
lengths for cohort 
structure 

 Run timing from 
hatchery weir/trap 

 Spawn timing from 
stream surveys 

 No genetic sampling 

 Spawn timing from 
stream surveys 

 Genetic baseline 
from samples 
collected in 2005-
07, samples have 
been analyzed 

 Age, length, & sex 
ratio data via seining 

 Genetic samples 
collected annually, 
but not analyzed 

 No monitoring 
program in place 

 Some genetic 
samples are 
archived, but not 
analyzed 

 Limited samples for 
age, sex ratio, length 
& origin for cohort 
structure 

 Spawn timing from 
stream surveys 

 Baseline DNA samples 
collected, but not 
analyzed 

*Mass marking of fall Chinook is underway with all LCR Tule fall Chinook (age 2-5) mass marked by the 2011 return.  Mass marking programs are 
already in place for coho and steelhead.  

Monitoring 
 

MonitoringMonitoring 
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Biological Monitoring – Improvement Actions Needed 
 

 
  
 

 

Wild Salmon and Steelhead Populations 

VSP 
Parameter 

Fall Chinook Winter Steelhead Summer Steelhead Coho Chum 

Adult 
Abundance 

 Database 
infrastructure 

 Develop alternative/ 
improved methods 
for abundance 
estimates; e.g. AUC 
or mark/recapture   

 Identify spatial 
extent of spawning 
(sample frame) 

 Estimate precision 

 Conduct power 
analysis 

 Database 
infrastructure 

 Develop alternative/ 
improved methods for 
abundance estimates   

 Conduct population 
monitoring in NF 
Washougal 

 Identify spatial extent 
of spawning (sample 
frame)  

 Develop LCR specific 
redds/female and sex 
ratio data  

 Monitor hatchery 
escapement 

 Estimate precision  

 Conduct power 
analysis 

 Database 
infrastructure 

 Improve mark-
resight  point and 
variance estimates 
to account for 
snorkeler efficiency 
and tag loss 

 Conduct population 
monitoring in NF 
Washougal 

 Conduct power 
analysis 

 Operate trap at 
Washougal hatchery 
to capture more fish 
for tagging 
(mark/resight) 

 Database 
infrastructure 

 Develop and 
implement 
monitoring plan. 

 Identify spatial 
extent of spawning 
(sample frame).  

 Develop LCR 
specific 
redds/female, 
observer efficiency, 
and residence time 

 Monitor hatchery 
escapement. 

 Conduct power 
analysis 

 Estimate precision  

 Database 
infrastructure  

 Identify spatial 
extent of spawning 
(sample frame) 

 Develop & 
implement 
sampling designs to 
estimate adult 
abundance 

 Develop LCR 
specific observer 
efficiency and 
residence time 

 Estimate precision 
for current and 
historical data 

 Conduct power 
analysis 

Adult 
Productivity 

 Pursue options for 
mark selective 
fisheries 

 Determine pHOS 
based on ad-clips as 
mass marked returns 
are realized 

 Estimate pHOS/gene 
flow 

 Estimate incidental 
mortality in LCR 
mainstem and 
tributary fisheries 

 Estimate incidental 
mortality in LCR 
mainstem and 
tributary fisheries 

 Estimate pHOS/gene 
flow in NF and lower 
Washougal 

 Estimate incidental 
mortality in LCR 
mainstem and 
tributary fisheries 

 Determine  LCR 
supplementation 
program 
contributions to 
natural spawning 

 Estimate incidental 
mortality in LCR 
mainstem and 
tributary fisheries 

Juvenile 
Productivity 

 Implement periodic 
juvenile monitoring 
program via rotary 
screw trap 

 Implement periodic 
juvenile monitoring 
program via rotary 
screw trap 

 Implement periodic 
juvenile monitoring 
program via rotary 
screw trap 

 Implement periodic 
juvenile monitoring 
program via rotary 
screw trap 

 Implement periodic 
juvenile monitoring 
program via rotary 
screw trap 

Spatial 
Diversity 

 Collect GPS locations 
for  individual redds 
in survey areas 

 Develop & 
implement sampling 
designs to estimate 
spatial distribution 

 Consider alternate 
sampling designs to 
the current 
index/supplemental 
approach 

 GRTS juvenile parr 
sampling or juvenile 
PIT tagging  

 

 Develop & 
implement 
sampling designs to 
estimate spatial 
distribution 

 Develop & 
implement 
sampling designs to 
estimate spatial 
distribution 

Species 
Diversity 

 Develop long-term 
ESU phenotypic and 
genetic monitoring 
and sampling plan 

 Methods to collect 
origin, age, length 
and sex ratio data 

 Develop DPS 
phenotypic and 
genetic monitoring 
and sampling plan 

 Develop DPS 
phenotypic and 
genetic monitoring 
and sampling plan 

 Process existing 
genetic samples  

 Document run 
timing 

 Develop ESU 
phenotypic and 
genetic monitoring 
and sampling plan 

 Analyze archived 
genetic baseline 
samples 

 Develop ESU 
phenotypic and 
genetic monitoring 
and sampling plan 

 Analyze archived 
genetic baseline 
samples 

Monitoring 
 

MonitoringMonitoring 
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Hatchery Monitoring – Current 
 

In-Facility  Performance Measures 

 In-season management of adult salmonid returns, 

broodstock collection and spawning protocols 

 Enumeration of hatchery origin and natural origin 

returns to hatchery collection facilities and final 

disposition of each  

 For integrated programs – enumeration of the 

number of hatchery and natural origin fish used in 

the broodstock for each species to calculate pNOB 

 Hatchery return timing, age composition (from 

scales), stock composition (CWT analysis), sex ratio 

and length data for run reconstruction and 

forecasting 

 Survival to each life history stage during incubation 

and rearing (Green egg, Eyed egg, Fry, Parr, Smolt) 

 Growth/feed conversions and condition 

 Monthly fish health monitoring 

 Number of smolt released- size and condition 

factor at release 

 Water quality - regulated by Washington 

Department of Ecology - weekly and/or monthly 

samples to ensure facility compliance 

 

 All hatchery origin adults are identifiable - 

juveniles are marked pre-release by one or both of 

the following: adipose fin-clip, CWT in snout  

 Harvest rates – contribution to commercial and 

sport fisheries. 

 Hatchery smolt to adult survival rates 

 pHOS for fall Chinook via CWT expansion 

 pHOS for summer steelhead above Washougal 

Hatchery via seining and snorkel surveys 

 

 
 

 

 
 

 

 
 

 
 
 
 

 
 

 

 

Monitoring 
 

MonitoringMonitoring 



 
 

Appendix 3  104 | Page 

 

Hatchery Monitoring – Improvement Actions Needed 
 

In-Facility  Performance Measures 

 Development of updated Hatchery and Genetic 

Management Plans (HGMP) for each hatchery 

program consistent with implementation of the 

Conservation and Sustainable Fisheries plan and 

incorporate HSRG standards 

 Development of natural origin run and/or spawn 

timing curves to guide collection of natural origin 

broodstock for integrated programs 

 Review and update spawning protocols and 

incubation, rearing & release strategies 

 
 

 Estimate pHOS for fall Chinook based on visual 

identification of hatchery origin fish (i.e. adipose 

fin-clips) rather than CWT expansion, as mass 

marked returns of fall Chinook are realized 

 Development and implementation of methods to 

estimate pHOS for coho 

 Development and implementation of methods to 

estimate pHOS and/or gene flow for winter 

steelhead and for summer steelhead below the 

Washougal Hatchery 

 Calculation of pNOB, pHOS and PNI statistics 

annually for each hatchery program and 

development of a reporting format to track 

hatchery performance measures 

 Develop a regional monitoring plan for genetic and 

ecological interactions by hatchery-and natural-

origin juveniles to assess impacts to the natural 

origin population 

 As additional data is collected and new 

methodologies become available, modify programs 

to achieve goals for PNI, pHOS and pNOB 

 Develop nutrient enhancement goals for watershed 

and include in updated escapement goals 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Monitoring 
 

Implementation ScheduleMonitoring 
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Preliminary Washougal Hatchery action implementation plan.  Actions and schedule 
will be reviewed, evaluated, and updated annually. 
 

Year Facility Action Fund Source Cost 

2009 Washougal Hatchery Maintenance: 
Replace electric intake Pump #1. 

  Federal $15,000 

2009 Washougal Hatchery Maintenance: 
Replace decking on river weir. 

  Federal $10,000 

2010 Washougal Hatchery Capital Needs: 
Renovate earthen rearing pond 

  State 
Capital 

$1.2 mil. 

2010 Washougal Hatchery Maintenance: 
Replace turbine pumps at intake. 

  Federal $15,000 

2010 Washougal Hatchery Brood stock Management: 
Install weir and adult fish sorting facility on 
Lower River. 

  Federal Design Only 
$100,000 

2011 Washougal Hatchery Capital Needs: 
Design and provide adult fish passage over 
intake barrier. 

  Federal $585,000 

2012 Washougal Hatchery Capital Needs: 
Improve adult holding and sorting facility. 

  Federal TBD 

2012 Washougal Hatchery Maintenance: 
Replace pressure relief valve for incubation. 

  Federal TBD 

2014 Washougal Hatchery Maintenance:  Replace pollution abatement 
lift pump, electrical panels and aerators. 

  Federal TBD 

2015 Washougal Hatchery Environmental Compliance: 
Replace river intake screens. 

  Federal TBD 

2017 Washougal Hatchery Maintenance: Replace sumps and screen 
channels on raceways. 

  Federal TBD 

2020 Washougal Hatchery Maintenance:  Replace 24 raceways.   Federal TBD 

2025  Washougal Hatchery Maintenance: Replace intake screening and 
structure at both creek intakes. 

  Federal TBD 

2027  Washougal Hatchery Maintenance: Miscellaneous.   Federal TBD 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Implementation Schedule 
 

Implementation ScheduleImplementation 
Schedule 
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Preliminary Skamania Hatchery action implementation plan.  Actions and schedule 
will be reviewed, evaluated, and updated annually. 
 
Year Facility Action Fund Source Cost 

2009 Skamania Hatchery Environmental Compliance: 
Install new rotating screens and fixed 
screens on N. Fork Washougal intake. 

Federal $115,000 

2012 Skamania Hatchery Capital Needs:  Add incubation holding 
capacity with addition of added 
pathogen free water supply. 

Federal TBD 

2014  Skamania Hatchery Capital Needs:  Deconstruct raceways 
17-32 and replace with 2 – 160x20x5 
super raceways. 

Federal TBD 

2014 Skamania Hatchery Capital Needs: 
Renovate adult holding and sorting 
area for employee safety and workload 
efficiency. 

Federal TBD 

2018 Skamania Hatchery Capital Needs:  Replace raceways 1-
16. 

Federal TBD 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

 

Implementation Schedule 
 

Implementation Schedule 
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Appendix 4 COMMENTS RECEIVED FOR PUBLIC COMMENT 
REVIEW DRAFT – DECEMBER 2015 
 
Citizen comments were received from: 

 Taylor Aalvik 

 Harry Barber 

 Ty Baker  

 Dan Beyer 

 Justin Bohling  

 Jeff Cook  

 Dan Enz  

 Ralph F. Frodl  

 Ryan Georgi 

 Scott Hagen  

 Dave Johnson  

 Richard Johnson 

 Kathleen Kanewske  

 Kevin Malone 

 Mark Moberg 

 Tom Mclean  

 Morris75  

 Rod Rice  

 Rick Richardson  

 Roger (@islandmules)  

 Jack Tipping 

 Kurt Zwar  
 

Organization comments were received from: 
 

 PacifiCorp 

 Native Fish Society 

 Hatchery Science Review Group 

 USFWS 

 WA Fly Fishing Club 

 Western Watershed Projects 

 Wild Salmon Center & Clark-Skamania 
Flyfishers (jointly)

 

 

 



 

Public Review Comments 2 

 

Taylor Aalvik, LCFRB Member   
 

Code: Comment Addressed  
A.1 Chapter 7: For the tables that summarize 

“Potential Hatchery and Harvest Reform 
Actions” add a column indicating is action 
completed, ongoing or proposed?  

Agreed.  A column has been added to the 
“potential Hatchery and Harvest Reform Actions” 
table for each population, identifying action 
status.  

A.2  Those marked with a "TBD" should include 
a general idea of when implementation will 
start. 

We have addressed this comment in Chapters 7 
and 8.  In Chapter 7 we added footnotes where 
necessary, and in Chapter 8 we added 
information to the introductory paragraphs 
addressing action timeframes.  The timing of 
implementation actions will occur through the 
CSF Plan adaptive management and WDFW’s 
annual planning processes.     

Mark Moberg, Citizen   
 

Code: Comment Addressed  
MM.1 One huge thing you can do is assure ALL 

hatchery fish get clipped. In fishing the 
upper Columbia above McNary dam I can 
confidently say this is not the case. When 
80% or more of the steelhead caught are 
not clipped, the only conclusion that can be 
drawn is that many hatchery fish are being 
released unclipped, making them off limits 
to sport fisherman. This should be an 
embarrassment, as many people including 
myself will stop paying for licenses, etc., as 
long as this practice is allowed to continue.   

 Currently all fish released from the lower 
Columbia hatcheries included in this plan are 
externally marked with an adipose fin clip.  
Similar programs occur in the upper Columbia 
above Bonneville Dam at varying levels, but are 
outside the scope of this plan.   

    

Ty Baker, Citizen   
 

Code: Comment Addressed 
 

TB.1 Why do you continue to send out stuff to 
the public wasting their time making them 
think WDFW cares what the public thinks? 
You know and I know it’s all just a formality, 
you all or going to do whatever you want no 
matter what the public thinks! I am a long 
time East Fork of the Lewis resident and 
have seen firsthand what your plans have 
done to that river, you’ve taken it from one 
of the premier Winter steelhead river in the 
state, to a river that’s not worth wasting 
your time on! Hopefully, you will learn but I 
won’t hold my breath! 

 Thank you for your comments. 

    



 

Public Review Comments 3 

 

Dave Johnson, Citizen:   
 

Code: Comment Addressed 
 

DJ.1 You guys are killing the sports fishery in the 
Pacific NW.  The Feds are clueless and the 
state is yielding to threats of law suits by the 
guys in designer waders with fly rods and a 
wild fish agenda I may just sell my boats and 
give up fishing.  I've been fishing since 1950 
here in the "once great" northwest. It's time 
to pack it in. Your politics is pathetic and 
your management of hatcheries is worse. 

 Thank you for your comments. 

 
DJ.2 I forgot to mention in my previous rant that 

Region five of the WDFW is TOTALLY SOLD 
OUT to the commercial gill netters and their 
lobbyists when it comes to quota's on the 
Lower Columbia salmon fishery.  In the past 
several years they have used the high 
chinook returns in the fall as an excuse to 
allow gill netting below the mouth of the 
Lewis in October.  This has killed what was 
once a great sports fishery for coho in the 
Lewis and Cowlitz rivers. Shameful. Even 
more pathetic is the failed hatchery 
program on the Lewis River.  It's been 4 
years now since there was a spring chinook 
sport fishery in the river. PATHETIC. 

 Thank you for your comments. 

    

Morris75, Citizen   
 

Code: Comment Addressed 
 

M75.1 I do not think you guys fully understand 
what is happening on the Columbia river 
and all you have propose to do is make it 
worse for the sportsman who fund the 
fishing programs in this state.  
( 1 ) Let get rid of the nets and make this 
river a net free river,  
( 2) Let's eliminate the Sea lion population 
on the lower river I have watch them 
destroy fish at the mouth of just about 
every river you have proposed to shut the 
steelhead hatcheries.  
(3) Let get the Coalmaran population under 
control, you guys are the ones that built the 
stupid island they have claimed for their 
nesting grounds, not the sportsman. I do 
not think by stop the hatchery program will 
help in away shape or form. If the wild 
steelhead population is down then it has to 

 A key outcome of the Conservation and 
Sustainable Fisheries (CSF) Plan is sustaining 
productive fisheries while implementing hatchery 
and harvest reform actions to benefit natural 
origin populations.  WDFW has strategically 
implemented a variety of hatchery and harvest 
reform actions and in doing so is working to 
achieve the population productivity improvement 
goals called for in the Recovery Plan, while 
successfully maintaining hatchery production at or 
near levels prior to implementation of the CSF 
Plan.  The specific hatchery or harvest reform 
actions implemented vary for each program based 
on the impacted population’s status, importance 
to recovery, Recovery Plan targets and overall fish 
management goals for the lower Columbia River.  
Implementation of mark-selective fisheries as 
recommended by the HSRG and called for in the 
CSF Plan requires adequate levels of hatchery 
production to support these fisheries.  Additional 



 

Public Review Comments 4 

 

do with the fisherman keeping them along 
with predators.   
(4) By reducing the numbers of hatchery fish 
will kill the sportsman chances to catch any 
fish eventually there will not be any 
hatchery fish left to catch, there for you will 
lose revenue, and raise the price of Licenses 
for the sportsman and making it a rich man 
sport.  
(5) With weir trap in place to catch the 
hatchery fish are you going to let the 
fisherman throw there hook into the weir 
and catch a fish.  

information has been added to Chapter 8 that 
presents hatchery production levels preceding and 
following implementation of the CSF Plan.   
 
These hatchery and harvest reform actions are 
part of a comprehensive recovery approach that 
also addresses habitat, hydro, and ecological 
(predation) impacts on ESA-listed salmon and 
steelhead. Habitat, hydro, and ecological 
(predation) reform actions are addressed through 
other forums and are not the focus of the CSF 
Plan.    

 
M75.2 I feel you have not sat down and looked at 

the problem, you are just taking the easy 
way out and I think it because of budget 
cuts. I have never seen a gill netter use a 
seining net as of yet every time I see them 
leave the harbor they have their gill nets on 
board and they are suppose to be a red 
wrap around their gill nets, I have yet to 
seen one, I have not seen  boat with a 
seining net on board.. 

WDFW and Oregon Department of Fish and 
Wildlife have been investigating the use of beach 
seines and purse seines in the Columbia River for 
several years.  The Washington Fish and Wildlife 
commission adopted a policy (Columbia River 
Basin Salmon Management – Policy C-3620) that 
includes a provision to develop and implement 
alternative gear (seines).   Small scale seine 
fisheries have been occurring for several years.   

 
M75.3 Why not look outside the box and think 

about the rivers that do not have hatcheries 
on them and close them for wild steelhead 
and make them wild fish only I know there's 
no hatchery on the Elocaman, or the east 
fork of the Lewis river, and there are several 
others that have no steelhead hatcheries on 
them. Then the river that have steelhead 
hatcheries wait until the wild stock has 
moved out and you know when they do so 
do not shake your head that you do not, 
after they have cleared the river let the 
hatchery fish go so they are not mingling 
with the wild stock. Close the area to see 
how many wild return come in and then 
reopen it when the hatchery fish come in if 
the sportsman catch a wild fish they have to 
release it just like normale close the 
columbia to steelhead fishing so the fish can 
make it back to the rivers. Well I can tell you 
right now none of this will make difference 
to you guys your minds are already maid. 
What a waste of human brain cell you guys 
have. 

In developing the CSF Plan, we took into account 
many of the comments you provided regarding 
focusing some of the wild fish recovery efforts in 
areas where there are no hatchery programs.  
Some examples of this are the East Fork (EF) Lewis 
River where no hatchery salmon or steelhead are 
planted, and the Coweeman River where there is 
only a small number of planted hatchery winter 
steelhead.  WDFW adopted four rivers as wild 
steelhead gene banks, meaning there are no 
hatchery steelhead planted in these areas.  These 
include the Wind River, the EF Lewis River, the 
North Fork Toutle/Green Rivers, and the Grays 
River.   Eliminating hatchery plants in these 
specific locations is one of many hatchery reform 
actions that we are taking throughout the lower 
Columbia.  Hatchery and harvest reform actions 
implemented will vary between basins depending 
on the status of the natural origin population, 
importance of natural origin population to 
recovery, Recovery Plan targets and fish 
management priorities.   The goal of this plan is to 
benefit natural origin populations while sustaining 
productive fisheries. 
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Jeff Cook, Citizen   
 

Code: Comment Addressed 
 

JC.1 I spend approximately $2000 annually in 
guide fees, lodging, tackle and gear to fish 
the Kalama River.  This Sept. and Oct. I 
forfeited the entire fall Chinook season 
because the wier trapped nearly all the 
catchable fish.  I then heard that nearly all 
of the trapped hatchery chinook were given 
to area food banks.  Please say it isn't so.  
That makes me so angry!  What a waste!  At 
least give the fish to sportsfishers with a 
valid license and have them fill out their 
punch cards for every fish they receive. 

A key objective of the CSF Plan is to provide a 
balanced and effective approach to conservation 
efforts across the lower Columbia region, while 
providing fishery opportunities for a large number 
of constituents.  Columbia River salmon support a 
vast array of fishing, from Alaska and Canada to 
California.  Harvest includes sport angling, 
commercial fishing and tribal fishing.  The CSF Plan 
attempts to provide as much harvest opportunity 
as possible within the constraints of the 
Endangered Species Act (ESA).   It is intended to 
ensure that hatchery and harvest measures meet 
the goals and objectives of the “Hatchery and 
Fishery Reform Policy”, achieve abundance and 
productivity targets outlined in the Lower 
Columbia River Salmon Recovery and Fish & 
Wildlife Subbasin Plan (Recovery Plan), and most 
importantly, recover wild populations to a healthy 
and harvestable level.  In order to accomplish 
these goals, a comprehensive and coordinated 
approach is needed to address hatchery, harvest, 
hydro, habitat and ecological impacts on salmon 
and steelhead. This document focuses on the role 
of hatcheries and fisheries in the lower Columbia 
River and how they can be managed to improve 
status of natural origin populations and sustain 
productive fisheries.    

    

Roger@islandmules, Citizen   
 

Code: Comment Summary: Addressed 
 

R.1 Shut down the stinking hatcheries Thank you for your comment. 
    

Kurt Zwar, Skagit Farmland.org   
 

Code: Comment Addressed 
 

KZ.1 Stop using Formalin in hatcheries.  Formalin 
causes genetic damage to salmon 
eggs....possibly mediated through 
epigenetics.  It soaks into the eggs in your 
hatcheries.  It may be one of the principle 
reasons that hatchery fish are so inferior to 
wild stock.  If you raise wild fish in the same 
manner, you will then be doing epigenetic 
and genetic damage to wild salmon.....a 
particularly bad idea.  This epigenetic and 
genetic damage is transmittable to the next 
generation.  This could ruin the genetics of 

Fungus (Saprolegniaceae) is ubiquitous in most 
water supplies of fish hatcheries and eggs 
incubated in high density culture systems 
provide ideal conditions for fungal 
outbreaks.  In fact, a fungal outbreak on 
developing eggs can rapidly devastate the 
entire egg take.  Therefore, formalin is used in 
hatcheries in Washington (and around the 
world) primarily to control this fungal infection 
and outbreak, and to protect developing 
salmon.  Formalin has been approved by the 
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wild salmon.  Can you use UV or something 
not toxic to fish DNA instead? 

Food and Drug Administration (FDA) for use in 
aquaculture.  In going through the process of 
federal approval, extensive environmental 
assessments were conducted, and formalin 
was not found to be dangerous.  Included in 
these environmental assessments are toxicity 
studies – the dose we use to prevent fungal 
outbreaks on developing eggs is well within the 
margin of safety and has been proven to be 
safe across the board on developing finfish 
eggs.  There is no indication in the literature 
that the small concentrations of formalin used 
in treating eggs in hatcheries penetrate the 
eggs.  In fact, studies have shown that it 
doesn’t and that the reason it is active against 
fungus is contact on the outside of the 
egg.  Further, formalin doesn’t penetrate or 
accumulate in fish tissues above naturally 
occurring levels (yes, formaldehyde is a 
naturally occurring organic compound).   
 
WDFW takes the use of formalin, and all 
chemicals and drugs in our hatchery system 
very seriously.  A fish health professional (often 
a veterinarian) is involved in all treatments of 
fish and eggs at our facilities.  While we 
appreciate your concern of our use of formalin, 
at this time there isn’t any support in the 
literature or scientific community for your 
claim of formalin causing genetic damage to 
salmon eggs.  We cannot argue that there are 
likely epigenetic changes in hatchery fish – 
however there is no support that formalin 
treatment of eggs, to prevent extensive 
mortality in our developing fish, plays a role in 
this.  All the literature and studies done by the 
FDA indicate formalin doesn’t penetrate the 
eggs of finfish and is extremely safe at the 
approved concentrations.   
 
Given the ubiquitous nature of the fungus 
(Saprolegniaceae), it is unlikely that UV 
sterilization of the water or other purification 
techniques would remove/kill all the fungal 
hyphae present.  Since eggs are a great ‘food 
source’ for the fungus, even a single hyphae 
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can quickly overgrow and devastate eggs in fish 
culture systems.  That said, we are always 
seeking improved husbandry and fish culture – 
if a better option arises, we will do our best to 
implement it as quickly as possible.   

 
KZ.2 Increase the use of Columbia River sediment 

to build lower Columbia estuaries for all 
salmon species.  We are just getting started 
on the mandatory program of using 
sediment to create, elevate and protect 
river delta estuaries.  With rising sea levels, 
you will be forced to do this or the estuaries 
will be inundated.  Either way, increased 
low marsh creation in the Columbia River 
delta will be needed to support more wild 
salmon....especially Chinook, which spend 
up to 6 months there.  Estuary creation and 
elevation are going on all over the 
world....they have been doing it in England 
for over 20 years.   

We agree that estuary habitat processes also need 
to be addressed to support recovery of listed 
species.  The CSF Plan focuses on harvest and 
hatchery management, which are only two of the 
management categories addressed by the Recovery 
Plan.  The recovery plan takes an ecosystem 
approach to salmon recovery, and addresses all 
categories of threats, including stream habitat, 
Columbia River mainstem and estuary habitat, 
dams, fisheries, hatcheries, ecological interactions 
and climate/ocean.  Habitat restoration in the 
estuary is a high priority in the Recovery Plan, and 
groups such as the Lower Columbia Estuary 
Partnership (LCEP), Bonneville Power 
Administration (BPA), U.S. Army Corps of Engineers 
(USACE), Lower Columbia Fish Recovery Board 
(LCFRB), Columbia River Estuary Task Force (CREST) 
and others have funded and/or implemented a 
great deal of marsh restoration work targeting 
species such as Chinook salmon.  Marsh restoration 
continues to be a funding priority, and increasing 
level of attention is being paid to climate change 
considerations.  The focus of the 2016 Columbia 
River Estuary Conference was on integrating 
climate change considerations into restoration 
project planning and design.   
 
The LCEP is also coordinating efforts among federal, 
state and local agencies to assess presence of toxic 
materials in the Lower Columbia River, their 
sources and impacts on human health and the 
ecosystem.  As part of these efforts, the LCEP 
hosted their eighth annual science to policy 
summit, which focused on toxics reduction.  One 
hundred scientists, community leaders and natural 
resource practitioners joined the discussion.  A 
panel of scientists presented emerging data about 
toxics in the Lower Columbia River, their sources 
and impacts of the ecosystem and humans.  A 
second panel discussed various successes in 
reducing contaminants, including pesticide 
collection efforts, child product safety legislation 
and green purchasing.  These efforts are intended 
to better inform the public, policy makers, and 
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restoration practitioners about how their choices 
and actions can improve ecosystem and human 
health.   

 
KZ.3 I will send some papers I have recently 

written on these subjects....for Puget Sound 
river delta estuaries. My earlier paper, 
detailing the ultimate cause of the Cherry 
Point herring crash ( and Prince William 
Sound herring crash) discusses the 
epigenetic damage causing these herring 
crashes from the June 4, 1972 ARCO oil spill 
into the Cherry Point herring estuary at 
spawning time.  Epigenetic damage from 
toxic chemicals  ( like Formalin ) will 
destabilize DNA 3-4 generations after 
exposure.  Thus the 3-4 year delay in oil spill 
to herring crash.  My paper details this as 
well as discusses the 2015 Skinner study 
that explains all of this. 

Thank you for forwarding papers regarding herring.  
We will add them to our library for future 
reference.  See response to Comment KZ.2 above. 

 
KZ.4 My website....SkagitFarmedIsland.org has 

the papers as well as the Skinner and 
Hershberger's studies. (Also sent 4 specific 
articles). 

  See response to Comment KZ.3 above. 

    

Don Beyer, Citizen   
 

Code: Comment Addressed 
 

DB.1 Why would you want establish another weir 
(likely below Modrow Bridge?) to control 
hatchery fish upstream migration on the 
Kalama River?  You already have the upper 
hatchery where you readily do this, thus 
accomplishing a wild fish only population 
upstream and a fishable population 
downstream?  Is the intent to limit even 
more fishing opportunities for the sports 
fisherman?  What will be done with the 
hatchery fish captured at the weir? 

See response to Comment JC.1 above.  Also, you 
are correct in that weirs are a tool to allow 
separation of hatchery from natural origin fish, and 
that there is a weir at the Kalama River hatchery.  
However, the hatchery weir is situated 
approximately 8 miles upstream from the trapping 
facility located near Modrow Bridge.  Because all of 
the fall Chinook spawning occurs below the salmon 
hatchery, it is important to separate the hatchery 
from natural origin fish at a downstream location, 
to reduce potential overlap on the spawning beds.  
In the Kalama River watershed, this is accomplished 
by the Modrow trapping facility, which allows for 
the effective capture and separation of natural 
original and hatchery fish near the downstream 
extent of spawning habitat.   Any hatchery origin 
fish that are in surplus of brood stock needs are 
taken to foodbanks or are used in carcass 
placement programs.      
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Richard Johnson, Citizen   
 

Code: Comment Addressed 
 

RJ.1 My favorite river was always the East Fork 
Lewis - you have wrecked that River with 
your changes starting about 12 yrs ago. I 
used to love catching steelhead on that river 
starting in November.  (mostly hatchery 
origin)  Many of those fish escaped, 
spawned, and returned several times.  Those 
2-3 salts were approaching 25 lbs.  Awesome 
fish!!!  Were it not for the hatchery releases, 
their numbers would have been greatly 
diminished.  And when ocean conditions are 
awful, the extra hatchery releases kept the 
system healthy.  These past 8 yrs I have lived 
on the NF Nehalem.  It has a hatchery for 
coho and steelhead.  I have worked at times 
with their personnel when the traps are too 
busy.  These traps are 2.5 and 6 miles above 
the hatchery.   (they cull natives and kill 
hatchery fish which refuse to cooperate 
when they bypass the hatchery)  Do you 
suppose these fish know they will to be killed 
and not allowed to spawn?  What if they 
were released, not killed, and came back as 
2-3 salts.  But innumerable of these hatchery 
fish escape to regions above the traps or 
below, going up Gods Valley Creek or other 
intervening tributaries.  When they spawn, 
their offspring become "natives."   OH my 
goodness, the gene pool is being polluted!  
Or, alternatively, is the gene pool being 
diversified. 
The purists, who have taken over the politics 
of fish, are the same idiots who think wolves 
are wonderfull!!  As if our forefathers had no 
brains.  These Walt Disney bred newbys are 
driven by their idealogy and care nothing 
about the practical. They are the same 
people who inhabit PETA.  So, do you get my 
message??  There is no such thing as a true 
native fish.  Most likely, what is called a 
"native" it is an offspring of a HATCHERY fish.  
Please, send all of the purists back to 
California, and make them stay in Disney 
Land, so they won't pollute Washington 
politics. 

Thank you for your comment.  In fact, one of the 
primary purposes of this plan is to implement 
hatchery and fishery reform actions that will 
reduce the adverse impacts of past management 
strategies.  Reform actions implemented as part 
of this plan will take time to produce results, 
including improved productivity for natural 
origin populations. Successful implementation of 
this plan will require monitoring of population 
responses and additional actions as needed to 
rebuild the fitness and productivity of natural 
origin salmon and steelhead populations in the 
Lower Columbia basin.  While we implement 
these changes to benefit natural origin 
populations, the CSF Plan also continues to call 
for continued hatchery production to sustain 
productive fisheries.  The key to this plan is a 
balanced approach that benefits natural origin 
populations while providing a variety of fishing 
opportunities. 
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Jack Tipping, Citizen   
 

Code: Comment Addressed 
 

JT.1  
Part 1 

1. Since 2010, there has been about 3,000 
wild fish trucked from the lower river salmon 
hatchery trap to the Tilton River.  Historic 
data from the 1960s indicated that few fall 
Chinook spawned in the Tilton River, only 6 
redds were noted in 1964 (Thompson and 
Rothfus, 1969).  

There is an on-going process in the Cowlitz basin 
to update the Fisheries and Hatcheries 
Management Plan (FHMP).  Part of that update 
will include reviewing current information to 
better understand population status and 
dynamics within the basin.  WDFW is also in the 
process of reviewing population designations 
and/or recovery priorities for the Lower 
Columbia River populations of salmon and 
steelhead that are listed under the ESA.  The CSF 
Plan and the FHMP will include an adaptive 
management approach, so that as new and 
improved information becomes available, it can 
be used to improve stock management.  

JT.2  
Part 1 

2.  Data from the Mayfield Dam trap shows 
relatively small numbers of juveniles 
produced from the Tilton.  CWT survival data 
indicates good survival rates.  However, this 
data, plus catch-to-escapement ratios from 
hatchery fish, indicate that only about 1,000 
of the 3,000 wild fish trucked to the Tilton 
actually originated from the Tilton.  The 
remaining 2,000 adult fish are apparently 
wild fish that recruited to the salmon 
hatchery trap.  

See response to Comment JT.1 above. 

 
JT.3  
Part 1 

3. The number of wild Chinook spawners in 
the lower river has been about 3,000 fish in 
each of the last three years, which is the 
recovery goal.  However, an additional 2,000 
fish which recruited into the hatchery trap 
were taken from the lower river to the Tilton 
River.  Removal of these fish from the lower 
river to the Tilton may be impairing the 
productivity of the lower river population.  
Also, adding the 2,000 fish taken to the 
Tilton to the lower river wild escapement 
puts the total lower river wild escapement at 
about 5,000 fish, which is 140% of the 
recovery target goal in Table 4-1.  

See response to Comment JT.1 above. 

 
JT.4  
Part 2 

1.  The lower Cowlitz River has a severe 
protozoan Ceratomyxa shasta for which the 
expensive ozone water treatment system 
was constructed at the Cowlitz Trout 
Hatchery.  The disease ceratomyxosis needs 
special consideration in fish management of 
the lower river.  Spring Chinook are 
extremely susceptible to infection while fall 

Historically, mixing of spring and fall Chinook 
brood stock may have occurred at an unknown 
rate; however, current hatchery practices have 
been modified to minimize the chance of this 
occurring. The last spring Chinook brood stock 
collection occurs in the first week of August. On 
average less than 0.03% of the fall Chinook have 
returned at this time.  Only 4% of the total 
spring Chinook brood are collected during this 



 

Public Review Comments 11 

 

Chinook are somewhat resistant, probably a 
reflection  
 
2.  The hatchery broodstock of spring and fall 
Chinook at the salmon hatchery have been 
frequently mixed, usually with spring 
Chinook females mixed in with fall Chinook.  
The C. shasta susceptibility of the spring 
Chinook may be passed on to hatchery fall 
Chinook in this way. of their historic 
distribution in the watershed.  
 
3.  When these compromised hatchery fall 
Chinook spawn in the wild, the C. shasta 
susceptibility may be passed on to the wild 
population, impairing their survival.  CWT 
data from 2006-2010 wild juveniles tagged in 
the lower river showed a miserable 0.06% 
adult survival, possibly reflecting this C. 
shasta susceptibility.  Competition for food 
and space from the large release of hatchery 
fish may also be a factor in the poor survival. 
 
4.  To prevent the hatchery crosses, hatchery 
production of fall Chinook should cease 
(preferred option) or the hatchery 
production should be reduced and 
broodstock obtained using only wild fish 
otherwise trucked to the Tilton River; about 
500 adult fish are needed to produce 1 
million juveniles. 

week, so any mixing would be minimal at the 
most and nonexistent at the least.  

It also appears that mixing of brood stock would 
likely not degrade either stocks resistance to C. 
shasta. WDFW’s Fish health division indicates 
that C. shasta susceptibility is similar between 
spring and fall Chinook hatchery stocks.  

Furthermore a study in 2000 suggests that C. 
shasta resistance in fall Chinook is significantly 
higher in hatchery stocks than their wild 
counterparts, which makes sense when one 
considers the selection pressure the pathogen 
exerts on hatchery stocks over multiple 
generations. Environmental conditions in the 
hatchery environment (e.g.higher densities, 
direct flow of contaminated river water, inability 
to select their own habitat, etc…) result in 
exposure to higher concentrations of the 
infectious parasite as compared to the natural 
environment. Histological examination of both 
stocks after being exposed to high levels of C. 
shasta lends further support to the observation 
that wild stocks are more susceptible to 
C.Shasta that hatchery fish.  Specifically, wild 
stocks display more severe inflammation and 
immunological response than do hatchery 
stocks, indicating less resistance to the disease.  

Overall the evidence points towards a higher 
resistance in hatchery populations; therefore, 
any crosses in the natural environment would 
not likely decrease the wild population’s 
susceptibility and would potentially bolster the 
resistance of any offspring.   

At this time the reason behind the poor survival 
of wild fall Chinook in the Cowlitz basin is 
unknown. It may be due to a number of factors 
including C. shasta, other pathogens, predation, 
pollution, and or habitat degradation. Studies to 
quantify these and other mortality factors would 
be needed before a directed management 
decision could be made.  
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JT.8  
Part 3 

1. There has been no harvest allowed on 
wild fall Chinook in the Cowlitz River, while 
out-of-basin harvest has been around 40%.  
This harvest distribution needs to shift to 
allow some in-basin harvest on the river 
that produces the fish, the out-of-basin 
anglers need to share.   Doing such will 
generate more local support for habitat and 
other protections if local anglers can 
benefit; currently, only out-of-basin anglers 
benefit from in-basin actions. 

WDFW will be updating the Fisheries 
Management Evaluation Plan (FMEP) for the 
lower Columbia tributaries and will include 
consideration of harvest of wild fall Chinook 
within the Cowlitz River.  WDFW is also working 
towards development of an escapement goal for 
fall Chinook in the Cowlitz and will be reviewing 
these items during the process of updating the 
FHMP for the Cowlitz River. 

 
JT.9 Lwr Cowlitz Chum:  When a population has 

decreased from an estimated 195,000 down 
to less than 300, perhaps a temporary 
conservation hatchery intervention effort is 
in order?  Since the juvenile fish are 
released from the hatchery at 1,000/lb, 
odds of negative hatchery influence should 
be small.  How about a 3 yr hatchery 
supplementation effort? 

WDFW is in the process of implementing a chum 
reintroduction program for the Lower Columbia.  
The CSF Plan has been modified to include a brief 
description of that reintroduction program in 
Chapter 9 under the “Near-Term Actions” section  
WDFW will consider juvenile and adult 
supplementation as part of chum reintroduction 
efforts. 

 
JT.10 Where is the sea-run cutthroat trout 

section?   They were almost ESA listed.   
This plan focuses on salmon and steelhead 
because those species are most heavily impacted 
by current hatchery and harvest programs.  An 
additional purpose of the CSF Plan is to address 
productivity improvement targets set forth in the 
Recovery Plan.  For the lower Columbia, the 
Cowlitz Complex is the only location where 
hatchery cutthroat trout are reared and released.  
Since cutthroat trout are not listed under the 
ESA, the Recovery Plan does not set specific 
targets for this species.  This species is, however, 
addressed as a “focal species” in Chapter 8 of the 
Recovery Plan.  The stated objectives for this 
species are to reverse declining abundance 
trends and maintain life history diversity.  The 
intent is to help accomplish this through the 
regional subbasin and estuary restoration 
strategies and measures developed for salmon 
and steelhead. 

 



 

Public Review Comments 13 

 

Harry Barber, Citizen  

 Code: Comment Addressed 

  

HB.1 The use of out of basin Chambers Creek 
stock for the Washougal River should be 
discontinued and replaced with an 
integrated program employing wild brood 
stock. The Chambers Creek stock has 
already been eliminated as a brood stock 
due to genetic concerns for several rivers. In 
addition, due to the very narrow return 
window, recreational opportunity on this 
stock is limited to only three or four weeks a 
year.  
 
The State of Oregon has converted most of 
their winter steelhead hatchery programs to 
integrated (wild brood) programs with good 
success. On the Lower Columbia the Sandy 
and Clackamas have adopted wild brood 
programs. These programs provide quality 
fish and the opportunity lasts for almost 
three months.  
 
Proper employment of wild brood stock 
would be consistent with HSRG 
recommendations and would be welcomed 
by most anglers.  
 

The sole purpose of the release of Chambers 
Creek stock winter steelhead into lower 
Columbia tributaries is to continue a winter 
steelhead sport fishery while eliminating a 
directed harvest on wild winter steelhead.  
Chambers Creek stock spawn in January and 
February while the local wild stock spawn from 
mid-March through June. 
 
Consideration of integrated programs will 
continue to occur through the adaptive 
management strategy on a population specific 
basis.  We are currently managing hatchery 
steelhead programs to meet the Hatchery 
Scientific Review Group (HSRG) criteria regarding 
hatchery influence on natural populations, 
regardless of whether they are segregated or 
integrated.  The segregated hatchery programs 
are projected to meet the Statewide Steelhead 
Management Plan (SSMP) goal of the less than 
2% gene flow between hatchery and natural-
origin steelhead based on the AHA modeling tool 
(All H Analyzer).  
 
In 2008, WDFW began implementing changes to 
many of its segregated LCR steelhead programs 
in the process of developing the CSF Plan.  
WDFW used AHA modeling, combined with the 
best-available estimates of key model 
assumptions, to adjust segregated program sizes 
to meet HSRG standards and implement 
integrated programs where appropriate. Through 
this effort, WDFW realized that some 
assumptions of the AHA model (e.g. harvest 
rates) needed to be validated and actual gene 
flow/introgression (or pHOS) needed to be 
monitored.  WDFW has since been reviewing 
existing monitoring programs for the purpose of 
identifying improvements that would allow for 
the validation of key assumptions in the AHA 
model. WDFW initiated implementation of new 
monitoring efforts and changes to existing 
monitoring effort in 2008 for the purpose of 
collecting data/samples that would address the 
aforementioned modeling assumption validation 
needs.  Subsequent to implementing 
improvements to the monitoring program, 
WDFW began developing a study design to 
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estimate actual gene flow/introgression.  In fall 
2012, WDFW conducted additional gene flow 
modeling for key segregated steelhead programs 
using the equations outlined in Scott and Gill 
(2008). 
 
The WDFW SSMP requires that segregated 
(isolated) programs in primary population basins 
result in an average gene flow of less than 2% 
from the hatchery to the wild stock.  Effective 
pHOS is often used as a surrogate for estimating 
gene flow.  WDFW has implemented a genetic 
monitoring program to measure introgressive 
hybridization between segregated hatchery 
(Chambers Creek winter and Skamania summer) 
steelhead and wild populations in the Lower 
Columbia DPS; selected sites for the initial study 
include the Coweeman, East Fork Lewis, 
Elochoman, Kalama and Wind Rivers.  
 
WDFW will utilize results of this introgression 
study and additional monitoring data to 
continually evaluate programs in order to 
address impacts to natural origin populations are 
and maintain those populations within HSRG and 
SSMP standards.  Segregated and integrated 
hatchery programs are tools that WDFW employs 
to achieve CSF Plan harvest and recovery goals, 
and these tools need to be utilized wisely to 
achieve these goals.  Poorly operated integrated 
programs can also adversely impact natural origin 
populations; therefore, it is important to only 
operate integrated programs in basins where 
they can be implemented effectively. 
 

Tom Mclean, Citizen  

 Code: Comment Addressed 

 

TM.1 Unfortunately the "accidents happen" 
realities ~~such as the swamping out of the 
Kalama hatchery which caused the loss of 
15% of smolts that were meant to augment 
the lower Columbia runs ~~ along with the 
misguided and mismanaged fisheries 
policies, and the effects of global 
warming will cause the complete collapse 
and loss of the ENTIRE salmon population, 
(wild as well as hatchery), within the next 15 
to 20 years.  But you can and will blame the 
entire collapse 15 or 20 years from now 

Thank you for your comments. The goal of this 
plan is to help ensure that a further decline of 
salmon populations does not occur, and that 
wild origin fish are restored to healthy and 
harvestable levels. 
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entirely on global warming.  After all:  Wild 
Fish Forever right? 

 

TM.2 This is why we need to bolster not decimate 
the hatchery programs in Washington 
State.  If you remove 15% of the fish meant 
for the lower Columbia River due to ONE 
incident; (Kalama hatchery flooding) 
~~What remains of the 2% escapement that 
normally returns from the ocean for brood 
stock?   

See response to Comment JC.1 above.  

 

TM.3 Watch and witness the entire Bouy 10 
fishery that will and must be cancelled for 
Chinook fishing due to this ONE incident as 
well as the restrictions that will be put on all 
sports fishing all along the lower Columbia 
as a result of this.   

See response to Comment JC.1 above.   
The Buoy 10 fishery is supported by production 
from all hatcheries within the Columbia River, 
including those operated by Oregon Department 
of Fish and Wildlife, US Fish and Wildlife Service, 
the Columbia River treaty tribes and the WDFW.    

 
 

  
Rod Rice, Citizen  

 Code: Comment Addressed 

 

RR.1 I am a mostly-retired public 
administrator. I live in Hillsboro, Oregon. 
I have fished SW Washington streams 
for salmon and steelhead for over 30 
years. I would describe myself as being 
near the lunatic fringe of recreational 
angling. I own 7 boats and, if I took the 
time to count them, around 80-90 rods, 
nearly all of which I built. Most days, if 
I'm not fishing, I spend time tying flies, 
building rods and crafting spinners, jigs 
and other terminal tackle. I also read to 
educate myself in areas relating to my 
fishing. While I have nowhere near the 
knowledge of the authors of your plan, I 
appreciate the opportunity to comment.  
 
In reviewing the document, I noted that 
your challenge was akin to hitting a 
moving target in a black box with a 
myriad of moving parts. I tried to 
generally identify some overarching 
ideas.  
 
Hatchery fish negatively impact native 
stocks. While those impacts have to be 
considered within the context of habitat 
loss, climate change and other factors, 

We agree.  Recovering ESA-listed salmon and 
steelhead to healthy harvestable levels and 
maintaining harvest opportunities while doing 
so is a complex undertaking involving multiple 
factors.  The recovery plan works to address 
these factors in an integrated manner, monitor 
and evaluate our actions, and adjust course 
when necessary. 
 
We agree that hatchery impacts to native stocks 
must be considered within the context of other 
threat factors such as habitat loss and climate 
change.  Because of this, the Recovery Plan 
takes an ecosystem approach to salmon 
recovery, and addresses all categories of threats, 
including stream habitat, Columbia River 
mainstem and estuary habitat, dams, fisheries, 
hatcheries, ecological interactions, and 
climate/ocean.  The Recovery Plan evaluates 
impacts across the entire life cycle of salmon 
and steelhead, and establishes impact reduction 
targets across all of the threat categories.  These 
targets reflect the proportional impact of each 
threat category, and therefore provide for an 
equitable sharing of the recovery burden.  
Because of the moving parts you reference, the 
Recovery Plan also utilizes an adaptive 
management process that allows adjustments to 
recovery strategies and actions as habitat 
conditions change, and populations respond to 
different management approaches.  
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some stocking programs hurt natural 
escapement.  Among your proposed 
action steps for steelhead, developing 
brood stock programs stood out.  

  

 

RR.2 The Dry Creek hatchery that releases 
steelhead into the Russian River in 
California purports to have a high return 
rate for stocked fish.  If you haven't 
already studied their practices, it might 
be worthwhile. A higher hatchery fish 
return rate could reduce stocking 
numbers and costs. 

Sound hatchery practices can help promote a 
strong return, but ultimately the return rate is 
driven by environmental conditions and harvest 
fish encounter after leaving the hatchery.   

 

RR.3 In-stream hatch boxes were used by 
Dave Whitlock and others to introduce 
trout in Oklahoma and the STEP 
program on the southern Oregon coast 
has instituted in-stream practices.   

The use of hatch boxes to supplement natural 
origin populations can be a useful tool in some 
situations.  It can also have negative impacts to 
the population if not managed closely.  WDFW 
may use this strategy on a population/species 
specific basis.   

 

RR.4 Your findings on the positive impacts of 
habitat improvement are impressive.  
Hopefully, those efforts can be 
increased. Working with land owners is 
important. I have a friend who owns a 
big chunk of riverfront on the Grey's 
River (where the road to the hatchery 
will hopefully be rebuilt once we get 
over this 40 days and nights of rain 
thing).  He is an excellent shepherd of 
his land. I have seen far too many 
examples of poor stewardship. 

Thank you for your response.  As you note, 
habitat restoration can produce positive 
impacts.  As the “Lead Entity”, for allocating 
State Salmon Recovery Board (SRFB) dollars, the 
LCFRB has allocated an average of $2.7 million 
per year to habitat restoration projects in the 
Lower Columbia Region over the last 7 years.  
Many other state, local and federal entities, are 
engaged in similar habitat restoration work.  
Habitat restoration will continue to be an 
important element of Recovery Plan 
implementation.   Because fish populations 
cannot be fully restored without landowner 
support, the LCFRB, WDFW and other recovery 
partners also engage with property owners 
through a variety of programs to improve land 
stewardship.   
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RR.5 I have another friend that served on an 
advisory group for lower Columbia 
fisheries. One of his take always from his 
service was that the steelhead stocking 
programs are on the way out. I have 
heard similar comments from other 
anglers and fishing industry folks. That's 
not what I thought after reviewing your 
plan, but if such beliefs are out there, 
even anecdotally, it might be a good 
idea to emphasize the goal is to make 
hatcheries better, not obsolete. 
 
Conversely, if events unfold (eg, a law 
suit seeking to eliminate steelhead 
stocking to protect wild fish) that lead to 
significant changes, you'll need to ride it 
out. A couple of decades ago, trout 
stocking and retention of all fish was 
stopped on a stream I fish.  The 
grumbling continued for years, but the 
reality is that it is a far better experience 
now than it was when I knew where to 
fish on Thursdays after the stocking 
tanker showed up. 

Thank you for your response. We hope that this 
plan will help to clarify our goals, objectives, and 
planned actions.  We will continue to work with 
sport, commercial, and tribal fishers to stress 
that goal is to maintain harvest opportunities 
while at the same time recovering ESA-listed 
salmon and steelhead.  Also see response to 
Comment M75.1 above. 

 
 

  

Rick Richardson, Citizen  

 Code: Comment Addressed 

 

RRch.1 As it goes with gaining a pair of wild runs 
there is no need to shrink the release from 
the hatcheries as it seems.  Don't play with 
an experience of catching of a fish just to be 
a legend in you time.  
 
You are not sacrificing anything of yourself 
only many great experiences of young and 
old by not stocking hatchery like you have 
since the 90’sa at least.  I am sure if you a 
sizable return a person be able to keep 
them. 

See response to Comment M75.1 above. 
 

 
Dan Enz, Citizen  

 Code: Comment Addressed 

  

DE.1 I think this is a well thought out plan to 
restore and/or strengthen wild fish back in 
our rivers.  Saying that I believe this effort 
could unravel if fishermen become 

See response to Comments JC.1 and M75.1 
above  
Through the CSF Plan WDFW has strategically 
implemented a variety of hatchery and  harvest 
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discouraged with the ever increasing cost of 
a fishing license linked with the inability of 
taking home a fish. As you know many 
fishermen have already become 
discouraged with the complex fishing 
regulations linked with the inability of taking 
home a hatchery fish on a fairly regular 
basis. Fewer fishermen translates into fewer 
funds to accomplish the hatchery reform 
plan you're proposing. It is one thing to say 
fishermen are required to retain hatchery 
steelhead but if there are fewer hatchery 
steelhead to catch those words are greatly 
diminished.  

reform actions and in doing so have generally 
achieved the population productivity 
improvement goals called for in the Recovery 
Plan and have successfully maintained hatchery 
production at or near levels prior to 
implementation of the CSF Plan.  Additional 
information has been added to Chapter 8 that 
presents hatchery production levels preceding 
and following implementation of the CSF Plan. 

 

Ralph F. Frodl, Citizen  

 Code: Comment Addressed 

 

RF.1 Please stop trying to reinvent the 
wheel.  Washington Dept of Fisheries 
developed a plan in the 1930’s as required 
by the Mitchell act. The plan developed 
and created all of the fish hatcheries on the 
lower Columbia River. This created good job 
opportunities in rural parts of Washington 
and millions and millions of steelhead and 
salmon that did not effect the genetic 
origins. There is absolute no difference 
between so called wild fish and hatchery 
raised fish. 

See Chapters 5 and 6 of the CSF Plan.  Chapter 5 
describes how hatchery and harvest programs 
can adversely impact natural origin populations 
and limit their long-term sustainability.  Chapter 
6 presents information from the congressionally 
mandated HSRG and describes how hatchery 
programs can reduce the genetic fitness of 
natural origin populations.  Additionally, the 
HSRG criteria for limiting impacts of hatchery 
origin fish on natural origin populations is also 
presented in Chapter 6.  Recently, the WDFW 
adopted the Hatchery and Fishery Reform Policy 
that requires WDFW operated hatchery to 
achieve aforementioned HSRG criteria.  
Overarching actions to address those criteria are 
presented in Chapter 6 and population specific 
actions are presented in Chapter 7. 

 

RF.2 Re-furbish and re-open all the hatcheries 
that have closed and fallen in to total 
disrepair and forget about any new plans.   

Most of the hatcheries in the lower Columbia 
River are funded through the Federal Mitchell 
Act, and the funding has been decreasing or 
level for over a decade.  WDFW recognizes that 
these hatchery facilities need to be maintained 
and is working towards keeping them in good 
working condition; however, continued federal 
budget shortfalls make this an on-going 
challenge. Currently, funding levels are not 
adequate to cover all maintenance and hatchery 
improvement needs for the lower Columbia 
facilities. 

  

RF.3 The fisheries department in Vancouver was 
staffed by one biologist and one secretary, 

 Thank you for your comments. 
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now  they are staffed by a multitude of 
people who just try to justify there jobs. 

 
 

  

Kathleen Kanewske, Citizen  

 Code: Comment Addressed 

 

KK.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

While this document directly focuses on 
"sustainable fisheries", I firmly am of the 
opinion that it should include a wide-range 
approach of how this will interact and/or 
improve the natural streams in the 
area.  Salmon Creek in Clark County comes 
to mind for a number of reasons.  While it 
meanders through to a large pond network, 
it is subject to numerous encroachments by 
development and the expansion of roads, 
etc.  Such creeks provide an advantage to 
wild fish, but must be protected and the 
areas around them (their watersheds), as 
well.  The two approaches, working in 
tandem, can not only sustain but build upon 
the wild fish population.  In addition, an 
inclusive plan that works with local 
residents and builders can provide an 
opportunity to involve the general public to 
become stream caretakers.   
 
I encourage Washington State to take a 
more holistic approach to their plan and 
supplement or expand it to include the 
small ponds, lakes and streams in this area. 

You are correct that while this document 
focuses on sustainable fisheries, a wide broader 
approach is necessary to improve natural 
streams.  This document is intended to address 
only two of the threat categories addressed in 
the Recovery Plan – hatcheries and harvest.  
However, the broader Recovery Plan takes an 
ecosystem approach to salmon recovery, and 
addresses all threat categories, including stream 
habitat, Columbia River mainstem and estuary 
habitat, dams, fisheries, hatcheries, ecological 
interactions, and climate/ocean conditions.  
Changes in harvest are therefore being 
completed in coordination with ongoing habitat 
restoration and protection efforts.  Protecting 
and restoring important habitat areas is a high 
priority across all watersheds within the Lower 
Columbia Region, and is a key focus of the 
LCFRB, WDFW and our recovery partners.  We 
encourage you to visit our website at 
http://www.lcfrb.gen.wa.us/ for additional 
information on ongoing efforts.  As you note, 
habitat restoration cannot be accomplished 
without cooperation of property owners and 
support by the general public.   

 

Ryan Georgi, Citizen  

 Code: Comment Addressed 

 

RG.1 As a licensed fisherman in Washington I am 
completely against WDFW suspending 
production of hatchery steelhead. I have caught 
many salmon but not one steelhead. The 
amount of steelhead in the system is very small 
already. By enacting your initiative all your doing 
is hurting the fisherman that provide funds for 
sustaining a fishery that your trying to eliminate. 
That’s not right. From what I gather your 
thinking is that buy decreasing hatchery fish you 
can increase wild steelhead returns. I'm not a 
biologist or anything but I don't think that will 
work. Hundreds of thousands of pink salmon 
make it up the Puyallup River on top of each 
other so you can't say the water is too crowded 
with fish in my opinion. It can take years to get 

See response to JC.1 and DE.1 above. 
   
 

http://www.lcfrb.gen.wa.us/
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the wild steelhead runs up to a level where a 
fisherman coming out with his kids on a 
weekend on the river and catch one. By that 
point we may give up, move on with other 
aspects of life or pass away from old age. As a 
fisherman please don't bite the hand that feeds 
you. 

Justin Bohling, Citizen   
Code: Comment Addressed 

 

JB.1 I tried to read as much of the document as 
possible, and my main comment is that I am in 
support of any plans that promote the long-term 
viability of wild salmonid populations. I am glad 
to see an agency as cognoscente of attributes 
such as genetics as the WDFW. The fisherman in 
me wants as many opportunities as possible to 
catch fish; the citizen in me understands the 
importance of taking steps to safeguard wild 
populations even if it does not benefit me. 
Hatcheries are expensive and mask the problems 
affecting salmon populations. I support efforts to 
minimize the impact of hatcheries on wild 
populations. I also understand the desires of 
recreational, commercial, and tribal fishermen. 
Continue utilizing and experimenting with 
strategies such as mass-marking to limit harvest 
of wild fish. 

Thank you for your comment.  We believe that 
hatcheries can be managed in a manner that 
will provide for continuing harvest 
opportunities while also furthering efforts to 
restore our ESA-listed natural origin salmon 
and steelhead populations. 

 
Kevin Malone, Citizen  

 Code: Comment Addressed 

 

KM.1 Integrated Programs – The plan proposes to 
adopt PNI and pHOS criteria developed by the 
HSRG for Primary and Contributing populations. 
In general, integrated programs are expected to 
achieve a PNI > 0.50 and a pHOS level of less 
than 30 percent. However, it does not appear 
that the Plan addresses the HSRG 
recommendation that out-of-basin hatchery 
origin strays from programs not integrated with 
the natural population be kept to less than 10 
percent for Contributing and 5 percent for 
Primary Populations.  For example, a program 
that had a pHOS of 30 percent of which ½ were 
from hatchery stocks outside of the basin would 
not achieve HSRG criteria for pHOS. In contrast, 
a program that had a pHOS of 30 percent of 
which only 2 percent were from hatchery 
programs outside of the basin would achieve 

We are aware that hatchery strays can impact 
pHOS.  The effect of those strays will be 
evaluated and addressed through adaptive 
management.  For integrated programs the 
population metrics tables in Chapter 7 have 
been updated to include the PNI limit for 
integrated programs and pHOS limits for 
segregated programs.  
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the HSRG criteria. The Plan needs to reflect the 
fact that there are two pHOS criteria that must 
be met for Integrated Programs according to the 
HSRG. Additionally, the pHOS values should be 
included in the summary data for each 
integrated program. 

 

KM.2 Segregated Programs – The HSRG in their 2014 
report provided Table 3-2 below. The data in 
this table indicate that achieving pHOS values of 
5 percent and 10 percent for segregated 
programs results in lower population fitness 
than achieved for integrated programs operated 
at PNI’s of 0.5 and 0.67, respectively. The HSRG 
concluded: 
 
“In the example shown in Table 3-2, note that 
the standard for a segregated population (pHOS 
< 5%) results in a significantly lower relative 
fitness (0.62) than the corresponding fitness 
values (0.83 - 0.86) for an integrated population 
with a PNI > 0.67. This suggests that the HSRG 
standard for segregated populations may be 
insufficient to safeguard the long-term viability 
of the affected naturally spawning Primary and 
Contributing populations.” 
 
The HSRG also noted that the California HSRG 
was not supportive of segregated programs as 
they concluded: 
 
“We emphasize that for a program to be truly 
segregated, the proportion of hatchery-origin 
spawners on a natural spawning ground, pHOS, 
must be equal to zero.” 
Based on the latest HSRG analyses the Plan 
should either reduce the pHOS values used for 
managing segregated programs or at a 
minimum use census pHOS values as the criteria 
to reduce risks to natural populations. 

The Washington Fish and Wildlife commission 
adopted the “Hatchery and Fishery Reform 
Policy C-3619 in 2009.  Included in that policy 
is a goal to meet the HSRG standards.  Neither 
the WDFW policy nor the HSRG 
recommendations regarding lower Columbia 
programs necessitate the elimination of 
segregated programs.  The intent of this plan 
is to measure population responses to these 
actions and adjust the programs as necessary 
in the future.  The information presented in 
Chapter 6 is directly from the HSRG Columbia 
River Hatchery Reform System-Wide Report 
which was completed and distributed shortly 
prior to adoption of the Hatchery and Fishery 
Reform Policy.  The System-Wide report set 
the standards that WDFW will achieve through 
implementation of the Hatchery and Fishery 
Reform Policy 

 

KM.3 Measuring PHOS and PNI – It is unclear if the 
PNI and pHOS performance criteria will be 
based on yearly or running averages. The 
Cowlitz River programs use a running average 
based on the age structure of returning adults.  
In-season management actions are used to 
ensure that the criteria are met to the extent 
possible yeach year. If a criteria is exceeded in 
one year actions are implemented in the next to 
try to reduce the criteria substantially below the 
target value; thus maintaining a running average 

Through the adaptive management approach, 
WDFW will utilize running averages to 
evaluate programs. 
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below target. This should be the approach used 
in all of the basins. The running average 
however may not be appropriate for coho due 
to their 3-year life history wherein jacks are the 
only genetic connection between generations. A 
better approach would be to track pHOS for 
each generation separately. 

 

KM.4 Harvest – First, It is not clear from the text what 
the expected exploitation rates will be on each 
population and if these rates were used in AHA 
modeling. The Plan notes that there will be a 
sliding scale approach used based on fish 
abundance. However, because AHA does not 
handle sliding scale exploitation rates it is not 
clear if average exploitation rates were used 
and if so how this affects outcomes. I would 
assume that the sliding scale harvest policy 
would result in more frequent achievement of 
the pHOS criteria used in the analysis…if yes, 
then this should be mentioned in the text. 
Second, the Plan should not confuse 
exploitation rate with harvest rate, they are not 
synonymous and using them interchangeably is 
confusing to the reader and inaccurate. Third, 
the Plan states that the objective is to increase 
these salmon runs to healthy and harvestable 
levels; however the Plan notes that with the 
exception of chum all of the runs are currently 
harvested. Thus, isn’t the harvest goal already 
met? 

There are sliding scale exploitation rate 
schedules currently in place for tule fall 
Chinook and coho.  These exploitation rates 
include ocean and Columbia River fisheries 
and are used at the scale of the combined 
populations or management groups.  That 
means that the assumption is that all tule fall 
Chinook populations experience the same 
exploitation rate and that all lower Columbia 
coho populations experience the same 
exploitation rates.  We realize that this is not 
the case as these natural populations turn off 
into tributaries as they escape the mainstem 
Columbia River and that fisheries in the 
mainstem do not operate equally across all 
populations.    This is currently the best 
information available, however; WDFW will be 
exploring more detailed delineation of 
exploitation by individual populations based 
on the use of a new model that was recently 
built.  Averages or current expectations were 
used in the AHA modeling that occurred – this 
will continue to be updated as we review 
management of these programs.  A risk 
analysis was conducted for the sliding scale 
exploitation rates prior to implementation and 
adoption by the managers.  Fisheries that 
harvest fall Chinook and coho occur 
throughout the northwest and some are mark-
selective and some are not.  Harvest fisheries 
are still constrained by the lack of sufficient 
numbers of ESA-listed salmon.   
 
The goal of the recovery plan is to return ESA-
listed salmon and steelhead to health, 
harvestable levels.  To achieve this goal, 
populations will have to be improved beyond 
the minimum viability levels needed for 
delisting.  Currently, harvest of ESA-listed 
salmon and steelhead is typically limited to 
the indirect take of the listed fish in mixed 
stock fisheries for strong wild runs and 
hatchery stocks. The allowable indirect harvest 
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impacts are set by NMFS during ESA harvest 
consultations.  A salmon ESU or steelhead DPS 
may be delisted once NMFS has determined 
that is viable or no longer threatened by 
extinction.  However, while a delisted 
population may be viable or healthy, it may 
not be sufficiently productive to sustain 
regular directed harvest.  Sustained directed 
harvest will require continuing efforts to 
protect and enhance habitat and reduce other 
factors limiting the productivity and 
abundance of natural original salmon and 
steelhead.  Even when the number of natural 
original fish are sufficient to allow regular 
directed harvest, continued hatchery 
production may be needed to satisfy ocean 
and river commercial, sport and tribal harvest 
needs. 
 
A natural origin population that has reached 
healthy and harvestable levels is a population 
that can sustain directed harvest and continue 
to exceed minimum viability goal for 
abundance.  At this time there is only 1 
population in the lower Columbia that meets 
that criteria (NF Lewis Bright Chinook).  The 
definitions of healthy and healthy and 
harvestable have been added to the list of 
definitions in Chapter 7. 

 

KM.5 Fitness Benefits – The Plan doesn’t clearly state 
how long it will take to achieve the fitness 
benefits expected from Plan implementation. 
AHA modeling results generally indicate that 
fitness benefits would not be achieved for 
upwards of 30 generations. This information 
needs to be presented to inform the Public and 
managers that to achieve Plan benefits will 
require a long-term commitment of resources. 
The level of resources required could be 
reduced by increasing PNI and reducing pHOS 
which in turn decreases the amount of time 
required to achieve fitness benefits. For 
accountability the Plan should provide the 
Public an analysis of the trade-offs to harvest 
and reduced costs if programs were operated 
under stricter pHOS and PNI criteria. 
 
Currently, the Plan proposes to increase 
exploitation rates as run size increases. The Plan 
should also look at the benefits to fitness of 

An adaptive management approach is an 
integral part of the CSF Plan.  The current 
programs rely on existing knowledge and the 
results of the modeling and assumptions in the 
models.  Extensive monitoring occurs 
throughout the lower Columbia and this 
information will be used to update and 
improve our current knowledge base.  
Programs will be adjusted as we gain 
additional information from our monitoring 
efforts.  Population responses will dictate our 
next steps by providing us with an idea of how 
hatchery and fishery reform actions 
implemented to date are affecting the 
populations, but you are correct in your 
assessment that these actions will take time 
and there will need to be a long term 
commitment to maintain reform actions and 
monitoring programs that feed the adaptive 
management strategy.    
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reducing harvest rates when adult returns are 
large in order to increase pNOB which will intern 
increase fitness at a faster pace. 

Additional information that addresses this 
comment has been added to the Fitness 
Improvements section of Chapter 8. 
 

 

KM.6 VSP Tables – These are tables showing action 
effect on the VSP parameters of abundance, 
productivity, spatial structure and diversity. It 
appears that an X is placed in the box associated 
with each parameter if the action has a positive 
effect on the parameter (if not please state in 
Table).  It also appears that the VSP parameters 
apply only to the natural component of the 
population.  
 
The logic used to assign an X to a VSP parameter 
needs to be clarified and checked for 
consistency. For example, for Lower Cowlitz 
coho the implementation of a 2 million 
segregated hatchery program is expected to 
result in “improvements” to all VSP parameters. 
How does creating a 2 million fish segregated 
program improve VSP parameters?  
 
Another example can be found for lower Cowlitz 
fall Chinook (Tule) wherein the four harvest 
actions affect VSP parameters differently. 
Actions 3 and action 4 both implement mark 
selective fisheries yet action 3 is expected to 
affect only diversity while action 4 affects 
abundance, productivity and diversity. Wouldn’t 
action 3 reduce the number of hatchery fish on 
natural spawning areas similar to action 4? Or 
does action 3 have no effect on the number of 
hatchery fish returning to the lower Cowlitz 
River? 
 

Finally, there are instances in these type of 
tables where an X is placed for Productivity 
but not Abundance. By definition, doesn’t 
an increase in productivity result in an 
increase in abundance as productivity is 
generally measured in adult or juvenile 
recruits per spawner? 

Tables of Potential Reform Actions for each 
population in Chapter 7 have been reviewed 
and in some cases X has been deleted or 
added in response to this comment.  
Additionally, reference to the purpose of the X 
in the VSP parameter column has been 
clarified in the Potential Reform Actions 
section of Chapter 7. 
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KM.7 Spring Chinook/Fall Chinook Hybridization – 
Both the Lewis River and Cowlitz River report 
that spring Chinook spawn in the lower portions 
of the basins. The Plan does not mention if 
there are concerns about hybridization between 
the two runs or if spring Chinook hatchery fish 
spawning naturally are counted in estimates of 
pHOS. If the two races have overlapping spawn-
timing then hatchery origin fish of both races 
should be accounted for in pHOS. 

Recovery efforts for spring Chinook with the 
ESU are focused in the upper watersheds of 
the Lewis and Cowlitz rivers, above the dams.  
The run timing is different for these two stocks 
although there is some overlap.  We agree 
there could be some mixing but we believe it 

is at low levels.  Historically, mixing of 
Spring and Fall Chinook brood may have 
occurred at an unknown rate; however, 
current hatchery practices have been 
modified to minimize the chance of this 
occurring. For the Cowlitz, the last Spring 
Chinook brood collection occurs in the first 
week of August. On average less than 
0.03% of the Fall Chinook have returned at 
this time. Only 4% of the total Spring 
Chinook brood are collected during this 
week, so any mixing would be minimal at 
the most and nonexistent at the least.  The 
long-term goal of these spring chinook 
programs, when natural populations become 
established is to implement integrated 
programs destined for the upper watersheds 
and this should further reduce risks of 
hybridization.  WDFW will be investigating the 
use of genetic information on the Cowlitz and 
Lewis rivers. 

 

KM.8 Costs- The Plan should provide a better 
summary of expected costs to be incurred by 
year. Summary costs by species should be 
compared to expected benefits as presented in 
the Annual State-wide Personal Income charts. 
This type of analysis is needed to achieve the 
HSRG accountability criteria and to inform the 
Public as to hatchery/harvest economic 
benefits. 
 
Table 8-1 - It is not clear from the text why 
fitness values that are estimated to be less than 
the WA Recovery Plan Target are considered 
uncertain. The text lists small population size as 
the reason for uncertainty, but since these are 
model results that do not incorporate 
uncertainty it's a simple yes or no answer.  
Additionally, it would be helpful if Table 8-1 was 
expanded to show whether the population has a 
hatchery component, the type of program, 
number of hatchery fish released, expected 
pHOS and PNI values and costs to operate. 

An in-depth economic analysis necessary to 
provide the information necessary to fully 
respond to this comment is outside the scope 
of this plan.  The purpose of this plan is to 
describe how WDFW is implementing hatchery 
and harvest reform to meeting Washington 
Recovery Plan targets and did not include a 
cost analysis. 
With respect to populations considered 
uncertain, we have added some additional 
information to the introductory section of 
Chapter 8 to address this comment. 
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KM.9 Appendix 3 – Data tables and figures need to be 
updated as most information stops at 2008. 
Additionally, it appears that much of the data 
regarding release numbers etc. is out of date as 
well. Or the appendix should be eliminated and 
replaced with results from the AHA analysis. 

Appendix 3 summarizes the Hatchery Action 
Implementation Plans (HAIPs) that were 
developed and finalized in 2008.  These plans 
represent a starting point for the CSF Plan and 
provide a snapshot of the programs at that 
time.  These were not intended to be updated 
because they represent our best knowledge 
and data available at the time.  The intention 
is that the CSF Plan provides the updated 
information regarding population status, 
reform actions implemented and analyses 
completed.  The role of the HAIPs and the CSF 
Plan were not fully clarified in the draft 
document.  Information has been added to 
Chapter 1 and an introductory section has 
been added to Appendix 3 to assist in 
clarifying the roles of the two documents.   

 

KM.10 Data Reporting – The Plan states that more 
effort will be put into database structure and 
management. It would be more helpful if 
existing databases such as SalmonScape, Score, 
StreamNet and RMIS were kept up to date so 
that the information contained in each can be 
used to manage the programs within season. 
Data in Score for example for most hatchery 
programs is outdated. A quick review of some of 
the data sets show that pHOS values are only 
presented up to 2009 (See Hatchery data tab). 
This brings up the question as to whether data is 
being used to actually manage the populations 
and how it is used to adjust program operations 
to protect wild fish. Also, a lot of the data in this 
database is simply in error (See Methow 
hatchery programs). 
A good example of where even a brief look at 
Score data might help in fisheries management 
is for Lewis River coho. The Score database 
shows that the smolt-to-adult survival rates for 
Type-S and Type-N coho are 0.88 percent and 
3.63 percent respectively. Both programs are 
segregated harvest programs that release 
upwards of 950,000 yearlings, yet the Type-N 
produces 4 times the number of adults. If these 
data are correct why are managers producing so 
many Type S coho? A second question might be 
why are so many Type-N coho being produced 
when 48.9 percent of the adults return to the 
hatchery? To achieve the HSRG accountability 
requirement the rationale, risks and benefits of 
each program need to be clearly articulated. 

We agree that the regional databases that you 
refer to should be updated and reflect the 
most recent data and we will to do so.   
WDFW will consider the most recent hatchery 
and escapement information when 
determining how to manage these programs.  
Information has been added to the adaptive 
management section in Chapter 10 that 
describes a reporting and evaluation/decision 
making component of the adaptive 
management process that will utilize 
information like the survival rate data you 
refer to in your comment.  This reporting 
component calls for the most recent data to 
be presented, as well as information on how it 
will be used to make decisions regarding 
future hatchery and fishery reform actions. 
 
The annual updates will include the most 
recent information available. 
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Finally, the data in this report stops in 2012 for 
the most part. Data should be updated through 
2014. 

 

KM.11 New Appendix – It would be helpful if the AHA 
results for all basins was included in an 
appendix. 

Inclusion of AHA tables would not reflect the 
most recent data as these will be updated as 
new information becomes available.   

 

KM.12 Eyed-eggs (RSI’s) – Appendix 3 indicates that 
there are eyed-egg programs in the Cowlitz 
River and other basins (generally RSI programs). 
If these are eggs from hatchery fish how will 
adult returns from these egg plants be 
accounted for in calculations of pHOS? How will 
they be identified at weirs and removed in mark 
selective fisheries? Unless these fish can be 
identified as hatchery fish at weirs and fisheries 
the programs should be eliminated. 

WDFW agrees that Remote Site Incubator 
(RSI) programs can be problematic for the 
reasons you listed in your comments.  WDFW 
is in the process of evaluating current RSI 
programs in the lower Columbia and 
determining if and where changes might be 
necessary.  This action is included in Chapter 7 
for populations where RSI are currently 
operating. 

 

KM.13 Update Document to 2016 State of Knowledge– 
There are multiple instances where the Plan 
states that certain things were going to occur in 
2014 or 2015. Since it is 2016 the Plan should be 
updated to show what actually happened in 
these two years. 

It is our intention to develop an annual update 
regarding implementation of this plan.  We 
expect it to include information that is 
presented in Chapter 7.   

 
  

Scott Hagen, Citizen 

 Code: Comment Addressed  
SH.1 See WA Fly Fishing Club comments 

 

     PacifiCorp  

 Code: Comment Addressed 

 

Pac.1 Pg 34: “Additionally, hydro limits access to key 
spawning and rearing habitat for …winter and 
summer steelhead in the upper North Fork 
Lewis basin.” This statement is incorrect, in 
2012, PacifiCorp completed construction of fish 
passage facilities that now provide steelhead 
access to approximately 117 miles of habitat in 
the upper North Fork Lewis Basin. A re-
introduction program is underway for winter 
steelhead into the upper basin.  Between 2013 
and 2015 this program has exceeded the target 
adult escapement goal of 500 with the passing 
of 841, 1,115 and 1,457 (adult winter 
steelhead), respectively. Per the decision of 

We agree that access to the Lewis basin 
above Swift Reservoir has been provided.  
However; there is still significant rearing 
habitat that is no longer accessible due to 
reservoirs created by the three dams.  The 
document will be modified to better reflect 
the changes you refer to in your comments. 
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parties to the Lewis River Settlement 
Agreement and approval of the National 
Marine Fisheries Service, summer steelhead 
adults are not provided access into the upper 
basin. 

 

Pac.2 Pg 45: Regarding Chum – Hatchery Threat: 
While use of hatcheries is a critical piece to 
improve fish populations, it is not the only 
piece. Habitat improvement/expansion of 
spawning areas is also needed. 

This document is intended to address only 
two of the threat categories addressed in the 
Recovery Plan – harvest and hatcheries.  

However, the broader Recovery Plan takes 
an ecosystem approach to salmon 
recovery, and addresses all categories of 
threats, including stream habitat, 
Columbia River mainstem and estuary 
habitat, dams, fisheries, hatcheries, 
ecological interactions, and 
climate/ocean.  While this document 
focuses largely on hatchery operation, 
we agree fully that expansion and 
improvement of spawning are is critically 
needed for chum recovery.  Changes in 
harvest are therefore being completed in 
coordination with ongoing habitat 
restoration and protection efforts.  
Through its aquatics program, PacifiCorp 
has been a key player in restoring habitat 
conditions within the Lewis River 
watershed.   The LCFRB supports this 
ongoing work, and has been coordinating 
closely with WDFW and other partners to 
identify and fund projects that will 
benefit chum salmon.  

 

Pac.3 Pg 51: PacifiCorp fully supports “Establish 
policies that limit transfer of hatchery fish 
between basins”. While at times supporting the 
restoration of other basin stocks is appropriate, 
transfer of hatchery fish (including eggs) for any 
reason should only be considered after the 
originating basin hatchery broodstock and 
reintroduction goals have been met. 

Transfer of fish or eggs is addressed at the 
population level and is included in the reform 
actions table in Chapter 7.  Out of basin 
transfers generally occur with hatchery 
harvest programs above Bonneville Dam that 
are unable to meet hatchery broodstock 
goals without additional eggs from other 
facilities. 

 

Pac.4 Pg 87: PacifiCorp supports the Potential 
Hatchery and Harvest Reform Actions for the 
Lewis River Fall (Tule) Chinook. 

Thank you for your comment. 

 

Pac.5 Pg 94: PacifiCorp supports the Potential 
Hatchery and Harvest Reform Actions for the 
Lewis River Late Fall (Bright) Chinook. 

Thank you for your comment. 

 

Pac.6 Pg 95: CSF Plan Actions should include that out-
migrating steelhead collected at the Swift 
Floating Surface Collector are transported and 

Agree.  The document has been modified to 
reflect this.  Similar information was also 
added for spring Chinook and coho. 
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released in the lower Lewis River (Hatchery 
Action 4). 

 

 

Pac.7 Pg 105: Please identify the source of 
information that identifies the historical 
escapement of natural origin to be 15,700 fish 
in to the North Fork Lewis River. 

The reference to 15,700 fish is from Table K-1 
of the North Fork Lewis Subbasin Chapter of 
the Recovery Plan.  This number represents 
historical abundance of spring Chinook, 
inferred from presumed habitat conditions 
using EDT Model and NMFS “back-of-
envelope” calculations.    

 

Pac.8 Pg 106: Second bullet under Hatchery and 
Harvest Factors should include adult and 
juvenile fish passage. 

We agree.  The document has been modified 
to reflect this. 
Similar information was added for coho and 
steelhead also. 

 

Pac.9 Pg 106: PacifiCorp mostly supports the 
Potential Hatchery and Harvest Reform 
Actions for the North Fork Lewis River 
Spring Chinook; however, Harvest Action #2 
– Increase the harvest of hatchery origin 
spring Chinook should only be implemented 
after adult NORs run size is sustainable in 
attaining the upper basin reintroduction 
goal. Hatchery Action #3 should clearly take 
precedence over the harvest action. 

Agreed.  Increasing harvest above current 
levels should be subordinate to achieving 
reintroduction goals.   

 

Pac.10 Pg 137: 4th bullet – Surplus hatchery coho 
adults have been transported and released 
upstream of Swift dam annually beginning 
in 2005 not since 2012.  Late coho started 
in 2015. 

Thank you for your comment.  This has been 
corrected. 

 

Pac.11 Pg 139: PacifiCorp supports the Potential 
Hatchery and Harvest Reform Actions for 
the North Fork Lewis River Coho.  

Thank you for your comment. 

 

Pac.12 Pg 140: Suggest that 4th bullet read “No 
salmon (adults, juveniles or eggs) are 
transferred from or to other watersheds”. 

See response to Pac.3. 

 

Pac.13 Pg. 177:  Hatchery release data, 4th bullet.  
Late winter program should read 2009 to 
present. 

Thank you for your comment.  This has been 
corrected. 

 

Pac.14 Pg 179: PacifiCorp supports the Potential 
Hatchery and Harvest Reform Actions for 
the North Fork Lewis River Winter and 
Summer Steelhead.  Escapement data are 
available for late winter steelhead and is 
reported annually in PacifiCorp’s Hatchery 
and Supplementation Report.  

We do recognize that this information is 
available; however, there are some concerns 
regarding this data.  The data does not meet 
standards for reporting through WDFW 
outlets for public use, such as SaSI and 
Coordinated Assessments database.  In the 
future when this data is fully reviewed by 
WDFW and meets standards then this 
information will be used in future 
management decisions.  WDFW’s data 
standards are necessary to ensure that all 
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data we provide to the public are unbiased 
and consistent with NOAA guidance. 

 

Pac.15 Pg 206: Suggest that last sentence in the 
first paragraph read “Benefits of hatchery 
and harvest reform actions will not be 
realized until juvenile collection improves 
significantly in both basins and number of 
adult and juvenile supplementation fish 
approach targets.” Both PacifiCorp and 
Tacoma Power could achieve collection 
criteria, but without adult or juvenile 
supplementation to seed the upper basins 
and increase the number of out-migrants, it 
is unlikely the programs will be successful.  

We agree that your comment is accurate in 
the near term, however; reestablishing 
populations in the upper basins should not 
depend on a long-term supplementation 
program. A successful reintroduction 
program will result in a self-sustaining 
natural origin population that does not 
require supplementation. 

 

Pac.16 Pg 227 3rd Column, last bullet: Additional 
information on “(not analyzed)” is needed. 
What is schedule to complete action? 

WDFW is currently developing a new SNPs 
genetic baseline for Lower Columbia 
steelhead populations.  The projected 
completion date is spring of 2017. 

 

Pac.17 Appendix 3 Pg 70: Text in bottom left of 
upper box is not readable. 

Thank you for your comment.   
 

 

Pac.18 Appendix 3 Pg 71: Text boxes should be 
adjusted so that spawner escapement 
values are clearly identified (see Fall 
Chinook box). Also suggest that data for 
years after 2008 also be included. 

Thank you for your comment.   
 

 

Pac.19 Appendix 3, Page 72:  Winter Steelhead 
escapement estimates.  From PacifiCorp 
Hatchery and Supplementation Report 
escapement estimates for NOR steelhead 
based on redd surveys are as follows: 

2008 = 212 2011 = 174  2014 = 
531 
2009 = 286 2012 = 556  
2010 = 402 2013 = 898  

Appendix 3 summarizes the Hatchery Action 
Implementation Plans (HAIPs) that were 
developed and finalized in 2008.  These plans 
represent a starting point for the CSF Plan 
and provide a snapshot of the programs at 
that time.  These were not intended to be 
updated because they represent our best 
knowledge and data available at the time.  
The intention is that this document, the CSF 
Plan, provides the updated information 
regarding population status, reform actions 
implemented and analyses completed.  The 
role of the HAIPs and the CSF Plan were not 
fully clarified in the review draft of the plan.  
Information has been added to Chapter 1 
and to an introductory section of Appendix 3 
to assist in clarifying the roles of the two 
documents.   

 

Pac.20 Appendix 3 Pg 75: At the Lewis River 
Hatchery, PacifiCorp has completed the 
Intake Screening Action Plan improving 
both the upstream (in 2012) and 
downstream (in 2015) intakes. PacifiCorp 

Thank you for your comment.  We have 
added Action and Processing Plans to Table 
9-1 of the document. 
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also completed the Rearing and Adult 
Processing Action Plans. Also, in 2011, a 
remotely operated inspection was used to 
fully inspect the inside of underground 
water supply pipe from the USI. 

 

Pac.21 Appendix 3 Pg 77: At the Speelyai Hatchery, 
PacifiCorp has completed the action plans 
for Intake Screening (2015), Rearing (2013), 
Adult Processing (adult spawning expansion 
in 2010 not 2012; kokanee trap in 2010 not 
2011) and Other (completed in 2015 not 
2011).  With respect to WDOE and Clean 
Water Act requirements a settling pond 
was constructed in the 1990's to achieve 
TSS standards.  Standards are met based on 
routine NPDES reporting, however, TSS 
standards may not be met if pond cleaning 
procedures do not allow adequate settling 
time.  Combining of all three effluents has 
not been completed. Text at bottom of 
boxes needs to be removed. 

Thank you for your comment.  We have 
added Action Plans to Table 9-1 of the 
document. 

 

Pac.22 Appendix 3, Pg. 78:  Broodstock 
Management: early winter steelhead are 
100% Chambers Creek stock and nearly all 
returns are of hatchery origin.  This 
program is driven by hatchery influence 
and not natural environment and therefore 
does not meet the HSRG definition of 
integrated stock.  This is also true of 
Skamania summer steelhead stock.  The 
late winter steelhead stock should be 
primary considering the reintroduction 
efforts upstream of the hydro projects. 

We agree the program description was in 
error.  As described in our response to 
Comment Pac. 19 this appendix was 
intended to function as a reference 
document that would be modified by the CSF 
Plan.  We have corrected this error in the CSF 
Plan and are not updating Appendix 3. 

 

Pac.23 Appendix 3 Pg 79: At the Merwin Hatchery, 
PacifiCorp has completed the action plans 
for Passage, Rearing, Adult Processing and 
Other. Incubation: 2014:  No generator was 
installed.  Upgrades consisted of new PLC, 
monitors, and maintenance for redundant 
ozone generator.  Rearing:  Add, in 2010, 
modification of smolt release ponds to hold 
adult summer steelhead.  Adult processing:  
two trucks were purchased not just one.  
Text at bottom of boxes needs to be 
removed. 

Thank you for your comment.  We have 
added Action Plans, maintenance actions and 
pond modification to Table 9-1 of the 
document  
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Pac.24 Appendix 3 Pg 80: Given the direct 
obligation per the FERC licenses for 
PacifiCorp’s Lewis River hydroelectric 
projects to provide fish access to and from 
the upper Lewis River basin and the 
significant cost to PacifiCorp’s customers to 
construct and operate fish passage 
facilities, PacifiCorp strongly supports 
elimination of joint programs that transfer 
fish (adults, juveniles or eggs) out of the 
Lewis River basin. Following the priorities to 
hatchery broodstock and reintroduction 
efforts, PacifiCorp can accept in-basin 
transfers that support adult returns to the 
Lewis River basin.  Please note that spring 
Chinook yearlings are no longer held at the 
Echo Bay Net Pens, rather they are held on-
site at Speelyai Hatchery.   

See responses to Comments Pac. 3.  

 

Pac.25 Appendix 3 Pg 81: Coho adult abundance: 
Mark-recapture (Jolly-Seber) monitoring 
done on mainstem every year and 
tributaries are surveyed every year as part 
of lower Columbia River DPS abundance 
monitoring using GRTS survey design. 
Winter Steelhead juvenile productivity:  
Add that rotary screw trap installed 
seasonally near golf course to estimate 
juvenile abundance for all species collected 
except fall chinook fry.  Winter steelhead 
species diversity:  genetic samples from late 
winter steelhead have been collected and 
analyzed since 2009. 

See response to Comment Pac. 19.  
Monitoring activities and strategies need to 
be included in the M&E and H&S Plans that 
are reviewed by the ACC and approved by 
the Services (NMFS and USFWS). 

 

Pac.26 Appendix 3 Pg 85: Performance Measures 
for late winter steelhead is also estimated 
through in-river tangle netting. 

See response to Comments Pac. 19. Pac. 25. 

 

Pac.27 Appendix 3 Pg 87 – 88: Implementation 
Schedule: 
Item 7: 2015 not 2010 
Item 8: 2011 not 2010 
Item 10: Delete 
Item 12: Water rights have not been 
increased yet.  No more than two pumps 
run.   
Third pump is a backup in the event of 
failure. 
Item 17: 2010 not 2011 

See response to Comment Pac. 19  
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Item 18: 2015 not 2011 
Item 19: 2010 not 2011 
Item 22: 2013 not 2012 
Item 23: Never done, delete 
Item 24: 2010 not 2012 
Item 25: Thermoregulation not verified as 
complete or started. 

 
 

Hatchery Science Review Group 

 Code: Comment Addressed 

 

HSRG.1 The Plan does an excellent job of developing a 
metric (increase in fitness) that blends the 
need to achieve the WDFW Hatchery and 
Fishery Reform Policy objectives (specifically, 
the HSRG broodstock management standards) 
with the goals in the Lower Columbia River 
Salmon Recovery Plan (LCRSRP) (a percentage 
decrease in impacts for each of the four “H’s”). Thank you for your comment. 

 

HSRG.2 Population designations (Primary, Contributing, 
and Stabilizing) for each natural population are 
provided, as well as quantifiable objectives 
(impact reduction targets) for how much 
improvement is needed in each of the H’s. Thank you for your comment. 

 

HSRG.3 The Plan states that the objective is to increase 
these salmon runs to healthy and harvestable 
levels; however, the Plan notes that with the 
exception of chum, all of the runs are currently 
subject to harvest. A clear goal for harvest 
(numbers of fish or days fishing) should be 
described. 

Numerical harvest goals are difficult to 
develop.  In most cases, fisheries are 
constrained by ESA impact rate limits and 
fisheries are managed to harvest as many 
hatchery fish as possible within those 
constraints. Season structure – number of 
days open to harvest – can be informative, 
but sufficient numbers of hatchery fish must 
be available to support sustainable 
productive fisheries.  The CSF Plan outlines 
the approach to meeting conservation 
objectives while  maintaining harvest 
opportunities and the hatchery production 
necessary to support them.  

 

HSRG.4 The Plan does not clearly state how long it will 
take to achieve the fitness benefits expected 
from Plan implementation. AHA modeling 
results generally indicate that fitness benefits 
may not be achieved for some time. This 
information needs to be presented to inform 
the public and managers that to achieve Plan 
benefits will require a long-term commitment 
of resources. The level of resources required 
could be reduced by increasing PNI and 
reducing pHOS, which in turn decreases the 

An adaptive management approach is an 
integral part of the CSF Plan.  The current 
programs rely on current knowledge and the 
results of the modeling and assumptions in 
the models.  Extensive monitoring occurs 
throughout the lower Columbia and this 
information will be used to update and 
improve our current knowledge base.  
Programs will be adjusted as we gain 
additional information from our monitoring 
efforts.  Population responses will dictate our 
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amount of time required to achieve fitness 
benefits. To ensure accountability, the Plan 
should provide an analysis of the trade-offs in 
terms of harvest and costs if the programs 
were to be operated under stricter pHOS and 
PNI criteria. 

next steps by providing us with an idea of 
how these actions are affecting the 
populations, but you are correct in your 
assessment that these actions will take time.    
Additional information has been added to the 
Fitness Improvements section of Chapter 8 to 
describe the amount of time necessary to 
achieve the fitness benefits.   
 

 

HSRG.5 Chapter 5 Hatchery and Harvest Impacts on 
Natural Populations: 
 
In general, the Plan correctly identifies the 
impacts on natural populations caused by 
Hatchery and Harvest interactions. However, 
the Plan often uses the term “genetic fitness” 
(Chapter 5, p. 42) when describing these 
impacts. This term tends to be too broad in its 
meaning. In other places the Plan uses the 
term “reproductive fitness”. This is a more 
precise term and should be used throughout 
the document.  
 
Harvest Impacts: Increased selective fisheries 
are a key component of both the HSRG’s 
Columbia River Hatchery Reform System-wide 
Review (HSRG 2009) and the WDFW Hatchery 
and Harvest Reform Policy. While the Plan 
identifies the populations for which total 
exploitation rates have been reduced, there is 
little discussion of specific mark-selective 
fisheries that have been used to accomplish 
the harvest reductions, especially commercial 
mark-selective fisheries. WDFW has done 3-4 
years of testing of several types of commercial 
mark-selective gear and established release 
mortalities at an expense of several million 
dollars. These studies should be discussed and 
the reductions in harvest related mortality to 
natural fish should be identified. In addition, 
what near-term future actions are in place to 
implement additional selective fisheries? 
Meaningful implementation of commercial 
selective fisheries and expansion of known-
stock, terminal (SAFE) fisheries in the Lower 
Columbia River need to occur if conservation 
and harvest goals are to be realized. 
 
The foregoing is important because the Plan’s 
data sets demonstrate that pHOS has increased 

The document has been changed to use the 
term reproductive fitness instead of genetic 
fitness. 
Chapter 7 does refer to increased mark-
selective fisheries in both sport and 
commercial fisheries.  Results of the mortality 
rates studies are in process and will be 
available when finalized.  We agree that 
increasing harvest of hatchery fish will aid the 
conservation objectives of the plan. As more 
information becomes available regarding the 
appropriate release mortality rates to use for 
seine gear, it is expected that these types of 
fisheries will be increased and hopefully be 
more focused on key areas/populations to 
aid in specific pHOS issues. 
We have added a new section titled “Harvest 
Management Actions” in Chapter 8 that 
presents information to address this 
comment.  
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for many tule fall Chinook populations. While 
this seems counter intuitive, it shows that the 
impacts of reducing total exploitation rates 
have not, to a large degree, been solely on the 
natural populations, but on the hatchery and 
natural populations in aggregate. Therefore, 
while fewer natural fish have been caught, 
fewer hatchery fish have been harvested as 
well, leaving more to reach the spawning 
grounds and impact the natural spawners. 

 

HSRG.6 Chapter 10 Monitoring and Adaptive 
Management: 
 
This chapter correctly identifies the factors 
(both hatchery and harvest) that should be 
monitored annually in order to assess progress 
toward achieving the reductions in impacts 
described in the Plan. However, while data 
collection is highlighted, no plan is specified as 
to when and how the data will be analyzed to 
produce the information required to inform 
management decisions in a timely manner. We 
suggest a formalized annual program review 
similar to that being used on the Cowlitz and 
Lewis Rivers to gather data, provide analysis 
and make adjustments to hatchery programs 
or harvest to ensure continued progress 
towards achieving the goals stated in the Plan. 
The Plan already provides data on how pHOS 
has varied over time for most if not all natural 
fall Chinook populations, yet no specific 
actionable items for reducing pHOS are 
identified for implementation in 2016 or 
beyond. Instead, the Plan provides a “laundry 
list” of potential actions that are being put in 
place (or have been put in place, i.e., weirs). 
Enough data is available on pHOS to 
demonstrate that the current set of actions is 
not achieving the stated goals. For example, 
the Plan states that “Additional reform actions 
will be implemented as needed for populations 
that are not achieving their productivity 
targets” (Chapter 10, p. 225). Data presented 
show that for most tule fall Chinook 
populations, this is the case, yet no additional 
actions are identified, basin by basin, to 
improve productivity. 

This comment has been addressed by adding 
a reporting and evaluation/decision making 
component to the Adaptive Management 
section of Chapter 10.  The added text 
addresses reporting on data updates, past 
and future management actions, decisions 
regarding future reform actions, and 
information dissemination. With respect to 
the lack of actions past 2016 for fall Chinook, 
it is important to remember that 
implementation of reform actions began in 
2009, which is just over 1 generation for fall 
Chinook; therefore, we just now are 
beginning to observe the results of past 
reform actions.  Additionally, funding for 
monitoring programs did not become 
available until 2010, so we are just now 
receiving the data to needed to evaluate key 
metrics (i.e pHOS and PNI) and inform 
implementation of additional hatchery 
reform actions.    
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HSRG.7 Appendix 1 Hatchery and Harvest Reform 
Strategies and Measures: 
 
The Working Hypothesis provides a logical and 
scientific framework for moving forward with 
reform strategies. However, the Plan lacks 
specific harvest goals and does not provide 
clear objectives to measure progress toward 
those goals. Instead, the goal is to “Continue to 
produce, in a manner consistent with other 
recovery strategies and measures, sufficient 
numbers of hatchery fall Chinook to sustain 
significant fishery opportunities until 
harvestable naturally-spawning populations are 
restored” (Measures-Fall Chinook, Appendix 1, 
p. 4). The Plan does not clearly state the 
specific number of fish that need to be 
harvested to achieve a “significant fishery”. 
This number of fish needs to be identified for 
each fishery for which the hatchery program 
attempts to provide fish. Specific harvest goals 
(numbers of fish in specific fisheries) are 
lacking for all species in this Appendix. 
 
In addition, the Plan lacks specific measures for 
achieving hatchery reform measures. For 
example, the Plan indicates that the goal is to 
“Reconfigure and reform hatchery programs 
for coho consistent with responsibilities 
identified in this Recovery Plan and standards 
established by the Hatchery Scientific Review 
Group.” Data are presented within the Plan on 
pHOS and PNI levels that demonstrate that the 
HSRG standards are not being achieved. 
Specific statements describing how these 
standards will be addressed should be included 
in the Plan’s “actionable items” for future 
years. 

The Washington Recovery Plan1 
developed an integrated regional 
implementation strategy that set a 
roadmap for recovery by: 

 Setting population priorities and 
recovery abundance and productivity 
goals; 

 Assessing the threats and limiting 
factors that impact salmon and 
steelhead populations in each of the 
Lower Columbia ESUs; 

 Identifying population-specific impact 
reduction targets for habitat, hatchery, 
harvest, and hydro impacts; and  

 Establishing strategies and measures 
needed to address habitat, hatchery, 
harvest, and hydro impacts and 
achieve recovery goals.   

The strategies and measures included in 
the Washington Recovery Plan provide 
initial guidance based on the current 
state of understanding of limiting factors 
and threats.  It is expected that 
refinements will occur as the strategies, 
measures and actions are implemented 
and the results are assessed.  Appendix 1 
of the CSF Plan lists the hatchery and 
harvest strategies and measures as 
outlined in the Washington Recovery 
Plan.  Additional information on recovery 
goals, population priorities, abundance 
and productivity goals, and impact 
reduction targets can be found in Volume 
1 of the Washington Recovery Plan. 

The strategies and measures include in 
the Recovery Plan provide initial guidance 
based on the current state of our 
understanding of limiting factors and 

                                                      
1 LCFRB, 2010, Volume 1, Chapter 5 
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threats.  The Recovery Plan anticipates 
that the applicable agencies will develop 
and implement detailed actions based on 
the strategies and measures.  The CSF 
plan is intended to provide the detailed 
implementation approach for the 
hatchery and harvest strategies and 
measures in the Recovery Plan. 

 

HSRG.8 Appendix 1 Hatchery and Harvest Reform 
Strategies and Measures: 
 
The Working Hypothesis provides a logical and 
scientific framework for moving forward with 
reform strategies. However, the Plan lacks 
specific harvest goals and does not provide 
clear objectives to measure progress toward 
those goals. Instead, the goal is to “Continue to 
produce, in a manner consistent with other 
recovery strategies and measures, sufficient 
numbers of hatchery fall Chinook to sustain 
significant fishery opportunities until 
harvestable naturally-spawning populations are 
restored” (Measures-Fall Chinook, Appendix 1, 
p. 4). The Plan does not clearly state the 
specific number of fish that need to be 
harvested to achieve a “significant fishery”. 
This number of fish needs to be identified for 
each fishery for which the hatchery program 
attempts to provide fish. Specific harvest goals 
(numbers of fish in specific fisheries) are 
lacking for all species in this Appendix. 
 
In addition, the Plan lacks specific measures for 
achieving hatchery reform measures. For 
example, the Plan indicates that the goal is to 
“Reconfigure and reform hatchery programs 
for coho consistent with responsibilities 
identified in this Recovery Plan and standards 
established by the Hatchery Scientific Review 
Group.” Data are presented within the Plan on 
pHOS and PNI levels that demonstrate that the 
HSRG standards are not being achieved. 

Please see the response to HSRG.7.  The 
adaptive management section of Chapter 10 
has been updated to address this comment. 
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Specific statements describing how these 
standards will be addressed should be included 
in the Plan’s “actionable items” for future 
years. 

 
WA Fly Fishing Club (Also endorsed by Scott Hagen, citizen) 

 Code: Comment Addressed 

 

WFFC.1 How did the HSRG determine that hatchery 
fish spawning in the wild are 50% as productive 
as wild fish?  The data show on page 133 and 
134 on hatchery Coho smolt releases during 
years 2008-2010 shows that an average of 
600,000 hatchery smolts were released.  The 
returning fish averaged 384, and some those 
were wild fish.  This equates to a fitness rate of 
less than 10%, a number that is backed up by 
many recent studies that have compared wild 
pair reproductive success rates to hatchery 
pairs spawning in the wild.  Hatchery/wild pairs 
don’t do much better.  If a realist number were 
used instead of 50%, it would be obvious that 
this plan will fail to recover our wild stocks. 

Fitness assumptions used as part of this plan 
by WDFW are based on the results of HSRG 
analyses and recommendations.  HSRG 
provides this information in the report titled 
“Columbia River Hatchery Reform System 
Wide Report (HSRG 2009a) 

 

WFFC.2 On pages 2 and 3 of Appendix 1, Strategies and 
measures, working hypotheses, bullets 4,5,7 
and 9 are almost certainly not true, according 
to many studies.  Hatcheries were put in place 
with the false promise that they would 
mitigate the effects of the dams on the 
Columbia and other habitat damage and allow 
the continued overharvest of salmon and 
steelhead.  They have failed to do so.  We now 
know that hatcheries do a great deal of 
damage to wild stocks through interbreeding, 
competition, and the attraction of vast 
numbers of predatory birds.  The tiny bit of 
reduction in the release of hatchery salmonids 
that is proposed will do little to stop the 
decline of wild stocks.   

Thank you for your comments.  We agree 
that hatchery programs have had an adverse 
impact on natural origin populations in the 
lower Columbia.  That is why this plan has 
been developed - to address those negative 
impacts.  While the number of hatchery fish 
released did not decrease by a great amount, 
the location of the releases did change 
significantly.  The plan focuses on improving 
the status of those populations that are high 
priority for recovery (i.e. primary and 
contributing) which is why you will see 
significant reductions in hatchery production 
in those locations, including elimination of 
entire programs and closures of hatchery.  It 
is also important to remember that number 
of hatchery fish released is not the only 
reform action being implemented.  The 
strength of this plan is implementing a variety 
of hatchery and harvest reform actions that 
in concert will improve the status of natural 
origin populations in the lower Columbia.  
With respect to Appendix 1, these strategies 
are directly out of the NMFS-adopted 
Recovery Plan.  A part of the purpose of this 
plan is to improve our ability to achieve these 
strategies.  The Recovery Plan clearly 
articulates that recovery of listed populations 
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is not solely the responsibility of hatchery 
and harvest programs.  The Recovery Plan 
clearly identifies a role for other threats to 
the sustainability of natural origin salmon and 
steelhead, including impacts from 
hydropower facilities and negative impacts to 
habitat primarily due to human alterations of 
natural landscape. 

 

WFFC.3 On page 5 of Appendix 1, Measures, using local 
wild fish for hatchery brook stock was tried on 
Snyder Creek in the Olympic Peninsula.  It did 
not improve the reproductive success rate of 
the hatchery raised fish.  The project was 
finally abandoned.  The hatchery environment 
rewards the wrong smolts and the wrong 
behaviors.  Once they are released into the 
wild, few survive. 

Thank you for your comment 

 

WFFC.4 On page 8 of Appendix 1, I see not timeline to 
force the implementation of selective harvest 
gear on commercial fishing in the Columbia 
River or the salt. 

The commercial selective gear project has not 
yet collected the data necessary to set 
specific dates for implementation of selective 
gear commercial fisheries.  Results of the 
mortality rate studies are in process of being 
analyzed and pilot fisheries testing the 
effectiveness of these gears for lower 
Columbia commercial fishing seasons have 
only recently been conducted.  It is necessary 
to know the post-release mortality rates and 
the gear effectiveness before and 
implementation strategy can be developed.  
Once these evaluations are complete 
discussion can occur regarding the 
implementation of selective gear commercial 
fisheries.  This will occur as par to the 
adaptive management phase of this plan, as 
described in Chapter 10. 
 
Currently a permit fishery occurs below 
Bonneville Dam to gain information regarding 
the effectiveness of these selective gears.  A 
timeline for implementation is not clearly 
articulated at this time.  We agree that 
increasing harvest of hatchery fish will aid the 
conservation objectives of the plan. 
 

 

WFFC.5 There are almost no hard dates for the 
Implementation Work Schedule. 

The timing of implementation actions will 
occur through the CSF Plan adaptive 
management and WDFW’s annual planning 
processes. 

 

WFFC.6 In summary I see this plan as an attempt to 
allow the tribes, commercial fishermen, sport 

The goal of this plan is to support efforts 
to return natural origin lower Columbia 
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fishermen and the hatchery workers to keep 
on doing what they have been doing for many 
years by stringing the rest of us along for many 
years.  There can be no recovery of wild stocks 
if this plan is allowed to be implemented.   

salmon and steelhead to healthy, 
harvestable levels while sustaining 
important fisheries. This includes 
providing for recreational, commercial 
and tribal harvest.  We believe that the 
plan effectively sets forth strategies, 
actions, and management practices 
WDFW will use in maintaining and 
operating its Lower Columbia hatcheries 
and in managing related fisheries, 
consistent with the stated goal.  
 

 
Wildlife Salmon Center/Clark-Skamania Flyfishers  

Code: Comment Addressed  
WSC.1 Given the vehemence with which hatcheries 

maintain that they are not exacerbating the 
problem – namely, impeding recovery efforts by 
straying too many hatchery fish onto spawning 
grounds – we were frustrated to find that, 
rather than improving, conditions for a number 
of Lower Columbia chinook populations seem to 
have deteriorated.   

We have only recently had the ability to 
differentiate between hatchery and wild 
Chinook and coho and had the funding to 
monitor these populations.  We do not have 
sufficient data to determine if there is a trend 
and the hatchery reforms that are included 
have not been, in many cases, implemented 
long enough to see results. The monitoring 
data will be used to inform the CSF Plan 
adaptive management and WDFW’s annual 
planning processes. Information will be 
included in CSF Plan update reports. 

 WSC.2 The adaptive management strategy seems to 
suggest a need for more information before the 
Department plans to change its current 
strategies. There are a number of populations 
where it is clear that hatchery fish on the 
spawning grounds is much higher than 
standards would allow, and that the actions 
taken by WDFW have proven ineffectual. The 
Department should implement a transparent 
and adaptive management program that 
focuses on addressing some of the most crucial 
threats and impediments to salmon recovery. 
We are not, however, calling for a “paper 
monitoring and management exercise”; with its 
diverse Board the LCFRB could play a vital role 
in the process. By serving as a platform for the 
WDFW, the LCFRB can issue reports on the 
actions that the Department will implement in 
order to reverse the decline of these 
populations, and can also report on what 
WDFW feels other parties must do. 

Chapter 10 has been modified to provide a 
more discrete reporting element within the 
adaptive management process.  This chapter 
calls for annual reporting on population 
status and trends, and implementation of 
harvest, hatchery, habitat and ecological 
interaction measures and actions.  This 
chapter calls for collaboration with the LCFRB 
in preparing reports, disseminating 
information, and hosting annual workshops 
where both past, ongoing and proposed 
actions will be discussed.   
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 WSC.3 The CSF Plan was formulated over a timeframe 
that coincided with some of the best ocean 
conditions that lower river populations have 
experienced in recent history. Unfortunately, all 
indicators suggest that ocean conditions have 
subsequently worsened and will continue to 
provide a challenging environment for these 
fish, as well as the communities that depend on 
them. We don’t know if the Department and 
other state and local agencies have plans in 
place that account for these changing 
conditions, and that will allow us to get these 
low populations through the next five years. 
Once again, the LCFRB is perfectly situated to 
highlight actions that may prove crucial in 
moving recovery efforts forward. 

Thank you for your response.  We agree that 
ocean and other environmental conditions 
will impact outcomes of WDFW’s hatchery 
and fishery reform efforts.  This is why 
monitoring needs have been highlighted in 
this document.  An effective juvenile and 
adult population monitoring program will be 
critical to successful implementation of this 
plan, as well as the broader Recovery Plan.  In 
evaluating hatchery reform actions, a key will 
be to track the trajectory of the population 
status in the longer term rather than focusing 
on short term results that can be heavily 
impacted by changing environmental 
conditions.  Through the adaptive 
management process we will evaluate 
population trends in the context of changing 
environmental conditions.  To support this, 
the biological monitoring must be supported 
by a comprehensive and robust habitat status 
and trends monitoring program.  

 WSC.4 Add a more robust and transparent adaptive 
management process to the CSF Plan, finalize it, 
and hasten its implementation. 

This comment has been addressed by adding 
a reporting and evaluation/decision making 
component to the Adaptive Management 
section of Chapter 10.  This additional 
information addresses reporting on data 
updates, past and future management 
actions, decisions regarding future reform 
actions, and information dissemination.   

  a. WDFW should lead in implementing this 
process; deliverables to include a report to 
stakeholders on how adaptive management 
program will meet CSF targets; 

b. Implement evaluation and adaptive 
management systems throughout the region, 
similar to those that the Department has 
designed for use in the Lewis River and 
Cowlitz River systems. 

See response to Comment WSC.4 above.  
WDFW’s role in the adaptive management 
process is identified in this new section of the 
document. 

 WSC.5 Accelerate the Department’s response to 
hatchery fish encroaching onto spawning 
grounds.   

a. While the CSF Plan states that it will meet the 
Hatchery Reform Policy of the Fish and 
Wildlife Commission, the data on individual 
populations implies that it is unlikely the 
Department will be able to meet the Policy’s 
standards anytime soon.  

b. The Department should identify any 
necessary changes to the CSF Plan, and 
outline a list of actions (along with 

The adaptive management section of Chapter 
10 has been updated to address this 
comment. 
The Plan acknowledges that it will take a 
sustained long-term effort to achieve goals. 
WDFW plans to incorporate this kind of 
information and these kinds of decisions 
through the adaptive management process. 
The timing of implementation actions will 
occur through the CSF Plan adaptive 
management and WDFW’s annual planning 
processes. 
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implementation dates) that WDFW intends to 
undertake, in order to significantly reduce the 
number of hatchery fish on spawning 
grounds. 

c. WDFW should author a report to LCFRB and 
stakeholders, either annual or biennial, 
detailing the progress that has been made on 
this implementation plan.  

See response to Comment WSC.4 above.  The 
new section provides a brief overview of 
what information will be summarized and 
provided to the public. 

 WSC.6 The Department has identified the East Fork of 
the Lewis River as both a Winter and Summer 
Steelhead gene bank; furthermore, data 
indicates that the East Fork has low stray rates 
for Coho and Fall Chinook, and is also home to a 
Chum reintroduction program. We therefore 
suggest that the East Fork of the Lewis River is 
an excellent candidate to be managed as a wild 
fish zone, along with the implementation of all 
relevant management strategies, as articulated 
by the Cascade Stratum Steelhead Workgroup 
for all species. 

With the decision to establish the East Fork 
Lewis River as a steelhead gene bank, this 
watershed became a wild fish management 
zone for all salmon and steelhead species.  
There are no releases of hatchery salmon and 
steelhead, excluding chum fry 
supplementation, in the East Fork Lewis 
basin.  The document has been edited to 
clarify this decision. 

 WSC.7 The LCFRB should continue to play a leadership 
role in assembling data and perspectives from 
partners and stakeholders, and in 
communicating information regarding salmon 
and steelhead recovery efforts in the region. 

See response to comment WSC.2 and WSC.4.  
The new section identifies LCFRB’s role in 
engaging recovery partners to provide 
updates regarding implementation of the 
Recovery Plan in a public forum. 

  a. We recommend that the LCFRB host an 
annual public workshop, reviewing progress 
on hatchery and harvest actions and 
population response. 

See response to WSC.2, WSC.4 and WSC.7 
and Chapter 10 of the Plan. 

  b. We feel that it would be valuable to have 
LCFRB organize a presentation from NOAA 
highlighting their recent 5-year status review, 
their 2012 biological opinion on harvest in 
light of changing ocean conditions, their data 
on the continued high numbers of hatchery 
fish on the spawning grounds, as well as the 
steps that NOAA recommends in order to 
ensure the fastest and most effective 
implementation of the LC recovery plan. 

We concur that it would be beneficial to have 
NOAA present information on 5-year status 
reviews, biological opinion implementation, 
and other recovery actions they are engaged 
in.  Chapter 10 calls for coordination with 
NOAA Fisheries in presenting information at 
annual workshops.  

  c. The LCFRB should develop a system for the 
publication and public discussion of the 
ongoing recovery efforts’ progress. This 
should include a set of measurable 
benchmarks referring to all of the “H’s”, as 
well as annual evaluations for discussing 
achievements and goals with stakeholders.  

See response to WSC.2, WSC.4 and WSC.7. 

 WSC.8 A corresponding Habitat Implementation Plan 
should be published by those responsible for 
the habitat aspects of the recovery plan. Each 
habitat area should be reviewed on an annual 

Chapter 10 of the Recovery Plan calls for 
recovery partners, including those 
responsible for habitat actions, to prepare 
six-year implementation work schedules that 
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basis, and dialogues with stakeholders should 
be held to outline how each area’s habitat has 
improved or declined. Effective wild fish 
escapement goals would be a key success 
criterion for this review. 

outline the general tasks, schedules and 
priorities for implementing recovery actions.  
The intent is to update work schedules as 
needed every two years based on adaptive 
management checkpoints.  As noted in the 
response to WSC.2 above, the status of 
habitat actions will be addressed at annual 
workshops.  The intent is to utilize the 
adaptive management process to shape 
ongoing habitat actions based on biological 
population status.  Also, the LCFRB maintains 
a broader habitat strategy that is intended to 
guide ongoing actions in a manner that 
supports and implements broader fish 
population recovery goals.  

 WSC.9 Failure to address the presence of hatchery fish 
on the spawning grounds will hamstring any 
future efforts to sustain recreational and 
commercial fisheries, and will have severe 
ramifications for both local and regional 
economies.   Since these efforts commenced in 
2009, CFS data has shown that in many 
instances the conditions on the spawning 
grounds have worsened; it is therefore of 
paramount importance that both the 
Department and LCFRB lend a sense of urgency 
and focus to the implementation of this plan. In 
the busy and overwhelming task of fish and 
wildlife management, it is important to 
maintain our focus on implementing these 
recovery and reform actions.   

We agree.  The development of this plan is 
intended to bring greater focus to hatchery 
and harvest and attention to needed reform 
actions.  However the plan is only a starting 
point.  Follow through in implementing 
planned actions, tracking progress, and 
evaluation and reporting of results and 
effectiveness will be critical to long-term 
success.  
WDFW has already been proactive in terms 
of implementing actions based on modeling 
results prior to having actual data that 
confirms those results.  Additionally, WDFW 
recently worked with NMFS to acquire 
funding necessary to expand population 
monitoring efforts to include estimation 
abundance and proportion of hatchery fish in 
natural spawning areas.  With the new 
population status data in hand and many 
reform actions now having been in place for a 
full life cycle for all returning age classes, it is 
appropriate to evaluate where stocks are at 
what additional reforms need to occur.  The 
adaptive management process will facilitate 
the data analysis necessary to guide future 
hatchery reform actions. 

http://www.lowercolumbiasalmonrecovery.org/mappage
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Western Watershed Projects 

 Code: Comment Addressed 

 
WWP.1 

It is important to plan for Redband Trout 
traveling through the Lower Columbia Thank you for your comment 

 
Tim Whitesel, USFWS 

 Code: Comment Addressed 

 

USFWS.1 Page 6, second paragraph: surprised to see 
that no supporting references were used to 
support the statements that hatchery and 
harvest have contributed to the decline of 
natural origin salmon and steelhead. 

A reference has been added for this 
statement. 

 

USFWS.2 Page 55, third paragraph: it was an 
interesting to read that "HSRG identified that 
sport and commercial fisheries have the 
potential to benefit natural origin production 
by increasing harvest of hatchery origin fish".  
While there may be some truth in that 
statement, it might also be worth noting that 
the primary purpose of many hatchery 
programs is for harvest, and harvest needs to 
be regulated to minimize impact on wild fish. 

We have added text to the Harvest 
Management section of Chapter 6 to address 
this comment. 

 

USFWS.3 Within Chapter 7, while we focused on 
programs within the Cowlitz basin, comments 
likely pertain to the entire Chapter. 
 
a)  The table on page 73 should be footnoted 
to spell out the VSP parameters A, P, S, D. 
 
b) It would be helpful to have an additional 
table included for each population that shows 
estimated number of hatchery and wild fish 
harvested, along with number of fish 
harvested in the Columbia River and ocean 
fisheries. Providing that information provides 
a bit of reference beyond harvest rates.  And 
gets to the point of showing how much and 
where the hatchery is contributing to harvest. 
 
c) it would be helpful to include a table of 
hatcheries operating in each watershed, 
along with stating the purpose for each 
hatchery program, be it harvest, conservation 
or both.  By identifying the purpose of each 
hatchery, objectives can be set and 
measured. 

Thank you for your comments.  We have 
added a footnote to all of the Potential 
Hatchery Reform Actions tables in Chapter 7 
that defines the VSP variables.  As we move 
into the Adaptive Management phase and 
develop an annual evaluation and reporting 
process we will incorporate harvest 
information and purpose of hatchery program 
(i.e. harvest, conservation or both).  This kind 
of information will be beneficial for our 
evaluation of the hatchery programs and 
results of reform actions implemented. 
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