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Note on Steelhead Terminology 

 
Steelhead in the White Salmon River basin were originally listed under the ESA as part 
of the Mid-Columbia steelhead evolutionarily significant unit [64 FR 14517]. 
Recently, NOAA’s National Marine Fisheries Service (NMFS) revised its species 
determinations for West Coast steelhead under the ESA, delineating steelhead-only 
Distinct Population Segments (DPSs).  The former steelhead ESU included both the 
anadromous steelhead and resident, non-anadromous, rainbow trout. The steelhead DPS 
does not include rainbow trout, which are under the jurisdiction of the U.S. Fish and 
Wildlife Service (USFWS).  NMFS listed the Mid-Columbia River steelhead DPS as 
threatened on January 5, 2006 (71 FR 834).  The Federal Register Notice contains a more 
complete explanation of this listing decision. 
 
To avoid confusion in the Plan, and with regard to literature references written before the 
DPS listing decision was posted, references to "ESU viability criteria" or "ESU-level 
plans, considerations, etc." imply the steelhead DPS as well. Also, since both salmon 
ESUs and steelhead DPSs are considered to be “species,” as defined in Section 3 of the 
Endangered Species Act (ESA), references to “species-level” plans, imply both ESUs and 
DPSs.  
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1.  Introduction 

 
The Endangered Species Act of 1973 (ESA) requires NOAA’s National Marine Fisheries 
Service (NMFS) to develop recovery plans for species listed under the Act. The purpose 
of recovery plans is to identify actions needed to restore threatened and endangered 
species to the point where they are again self-sustaining elements of their ecosystems and 
no longer need the protections of the ESA. 
 
This recovery plan focuses on the protection and restoration of steelhead, chinook, coho 
and chum salmon populations in the White Salmon River subbasin.  The White Salmon 
River drains approximately 386 square acres in southwestern Washington and joins the 
Columbia River at Underwood, Washington at RM 163. 
 

 
Figure 1-1. Location of White Salmon 
subbasin in Washington.  
[insert better map if available…] 

 
Anadromous salmon and steelhead production in the White Salmon subbasin were 
virtually extirpated from their historical range in 1913 by construction of Condit Dam at 
river mile (RM) 3.4 on the White Salmon River.  Although anadromous populations 
currently spawn and rear in accessible habitat below Condit Dam, the dam blocks access 
to much of their historical range.  The subbasin’s native salmon and steelhead 
populations are now listed for protection under the Endangered Species Act. 
 

• White Salmon fall and spring chinook are included in the lower Columbia River 
chinook salmon (Oncorhynchus tshawytscha) ESU, which was listed as 
threatened on March 24, 1999. 

 
• White Salmon coho salmon are part of the lower Columbia River coho salmon 

(Oncorhynchus kisutch) ESU, which was listed as threatened on June 28, 2005. 
 
• White Salmon steelhead were originally listed as threatened as part of the Middle 

Columba River steelhead (Oncorhynchus mykiss) ESU on March 25, 1999.  After 
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NMFS revised its species determinations for West Coast steelhead, White Salmon 
steelhead were included in the Mid-Columbia River steelhead Distinct Population 
Segment (DPS), which NMFS listed as threatened on January 5, 2006 (71 FR 
834). 

 
• White Salmon chum salmon are part of the Columbia River chum salmon 

(Oncorhynchus keta) ESU, which was listed as threatened on March 25, 1999.  
 
NMFS is the agency responsible for recovery planning for salmon and steelhead under 
the ESA. Nevertheless, the agency recognizes that recovery can only be achieved through 
combined and coordinated actions of federal and state agencies, tribes, and local 
governments with the participation of non profit organizations, the business sector and 
citizens.  Local support of recovery plans by those whose activities directly affect the 
listed species, and whose actions will be most affected by recovery requirements, is 
essential. NMFS’ approach to recovery planning has therefore been to support and 
participate in locally led collaborative efforts to develop recovery plans, involving local 
communities, state, tribal, and federal entities, and other stakeholders. 
 
Since this plan only addresses a few populations within the listed salmon ESUs and 
steelhead DPS, it will eventually be combined with other local and regional plans to 
construct overall, ESU- and DPS-level plans. NMFS expects recovery actions identified 
in the White Salmon plan to contribute to meeting the ESA section 4(f) recovery plan 
requirements as part of the ESU- and DPS-level plans  
 
1.1 Purpose of Plan 
A recovery plan provides a road map for the recovery of a threatened or endangered 
species and its habitats. It describes a process to remove the threats to the long-term 
survival and reverse the decline of a listed species. In the plan, recovery is generally 
defined as the restoration of listed species such that they become viable components of 
their ecosystem. A recovery plan is a guidance document, intended to provide 
information that NMFS has determined will lead to recovery of listed species and their 
associated habitats. The Plan provides information necessary to describe the current 
status of the listed species as well as ongoing or proposed actions designed to aid in the 
recovery of the species. 
 
While the primary purpose of a recovery plan is to identify actions that will restore 
threatened and endangered species to levels where they no longer need ESA protection, 
NMFS recognizes that considerations in addition to the ESA are also important.  Lower 
Columbia River salmon and Mid-Columbia River steelhead, and all of the other listed 
ESUs have historically been harvested, and there is a strong public interest in restoring 
them to harvestable status. Because listed fish often migrate with non-listed fish, the 
listings have become factors limiting the harvest of both.  Recovery plans are also 
intended to address harvest and other considerations.  However, since these broader 
considerations exceed ESA requirements they will not be used for any regulatory or 
enforcement decisions or actions under the ESA, including delisting decisions and actions 
under sections 7, 9, 10, and 11 of the ESA.  Delisting decisions will be made based on the 
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ESA’s listing factors.  Other regulatory and enforcement actions will also be based solely 
on ESA requirements. 
 
ESA Requirements 
Section 4(f) of the ESA requires that a recovery plan be developed and implemented for 
species listed as endangered or threatened under the statute.  These plans must, at a 
minimum, contain (1) a description of site-specific management actions 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; and (3) estimates of the time required and cost to carry out the 
measures needed to achieve the Plan’s goal and to achieve intermediate steps toward that 
goal.  Although the plans are guidance and not regulatory documents, authors of the ESA 
clearly saw recovery plans as a central organizing tool for the recovery of listed species.  
 
A recovery plan is a template for listed species recovery and describes a process to 
remove the threats to long-term survival by reversing the decline of a listed species and 
its habitat.  In the plan, recovery is generally defined as the restoration of listed species 
such that they initially become viable and eventually become harvestable components of 
their ecosystem.  A recovery plan provides the necessary information that federal 
agencies (NMFS and the U.S. Fish and Wildlife Service) have determined will lead to 
recovery of listed species and their associated habitats. The plan describes the current 
species status, the ‘gap’ that needs addressing to reach recovery, as well as ongoing or 
proposed actions designed to aid in the recovery of the species.  The plan also provides 
an estimated timeframe and costs for the overall effort. 
 
Once a species is deemed recovered and therefore removed from a ‘listed status,’ section 
4(g) of the ESA requires the monitoring of the species for a period of not less than five 
years to ensure that it retains its recovered status and does not decline to such a state that 
requires the need to again list it as either threatened or endangered under the ESA. 
 
Coordination with Other Efforts 
 

Tribal Trust/Treaty Responsibilities 
Northwest Indian tribes have legally enforceable treaty rights reserving to them a share of 
the salmon harvest. Achieving the basic purpose of the ESA (to bring the species to the 
point where they no longer need the protection of the Act) may not by itself fully meet 
these rights and expectations, although it will lead to major improvements in the current 
situation. Ensuring a sufficient abundance of salmon to sustain harvest can be an 
important element in fulfilling trust and treaty rights as well as garnering public support 
for these plans, but exceeds the requirements of the ESA. 
 
It is appropriate for recovery plans to take these considerations into account and plan for 
a recovery strategy that includes harvest. In some cases, increases in the naturally 
spawning populations may be sufficient to support harvest. In others, the recovery 
strategy may include appropriate use of hatcheries to support a portion of the harvest. So 
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long as the overall plan is likely to achieve the recovery of the listed ESU, it will be 
acceptable as a recovery plan. 
 
The White Salmon watershed is part of the Yakama Nation’s ceded area. Yakama Nation 
staff developed much of the data on the White Salmon population. The Yakama Nation is 
voluntarily participating in recovery planning and implementation in the Yakima 
subbasin and throughout its ceded area as a sovereign with treaty-reserved rights on and 
off the reservation, and as a fish and wildlife co-manager. In so doing, the Yakama 
Nation does not waive or in any way alter its treaty-reserved rights. 
 

Other Federal, State and Local Responsibilities 
To ensure consistency in goals, strategies, and actions and to eliminate needless 
duplication of effort, the process aims to provide consistency between planning for ESA 
recovery, the Northwest Power and Conservation Council (NPCC) fish and wildlife 
program, the State of Washington watershed management and salmon recovery 
programs, and local planning and regulatory efforts.   
  
Thus, the plan is the product of a collaborative process initiated by NMFS and involving 
the Yakama Nation, Washington Department of Fish and Wildlife, Klickitat County, the 
Washington State Governor’s Salmon Recovery Office, other federal agencies, state 
agencies, local governments, and the public.  The plan builds upon the White Salmon 
Subbasin Plan (NPCC 2004), which was developed for the NPCC by the Yakama Nation, 
Washington Department of Fish and Wildlife, and other federal, state, and local entities. 
The subbasin plan contains an assessment and inventory of fish and wildlife resources in 
the subbasin, as well as a management plan identifying locally-informed fish and wildlife 
protection and restoration priorities. The NPCC adopted the White Salmon Subbasin Plan 
into its Fish and Wildlife Program. Additional scientific data are drawn from other more 
recent sources, including technical products developed by technical recovery teams 
appointed by NMFS for the Interior Columbia and Willamette/Lower Columbia recovery 
domains.  
 
1.2 Context of Plan Development 
As discussed earlier, this plan identifies actions to address threats influencing the 
viability of listed salmon and steelhead populations in the White Salmon subbasin.  Thus 
it is part of a much larger effort to recover species listed throughout the region.  These 
related efforts are linked by an organization framework that involves technical experts 
and state, tribal, federal and local stakeholders in development of the plans.    
 
[insert figure here showing how these are related] 
 
Recovery Domains 
The White Salmon subbasin falls within the boundaries of two of the four recovery 
domains that NMFS has delineated throughout Washington, Oregon and Idaho to 
organize recovery planning for the17 ESUs of Pacific salmon and steelhead currently 
listed throughout the region.  The four domains are the Interior Columbia (which is 
divided into three sub-domains: the Snake River, Mid-Columbia, and Upper Columbia); 
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the Willamette/Lower Columbia; Puget Sound; and Oregon Coast.  The White Salmon 
subbasin is in an area of overlap that includes both the Willamette/Lower Columbia and 
Interior Columbia domains. 
 

Technical Recovery Teams 

For each recovery domain, NMFS appointed an independent Technical Recovery Team 
(TRT) to develop recommendations on biological viability criteria for ESUs and 
populations of salmon and steelhead, to make technical findings regarding limiting 
factors, to provide scientific support to local and regional recovery planning efforts, and 
to provide scientific evaluations of recovery plans. The TRTs for the Interior Columbia 
(ICTRT) and Willamette/Lower Columbia (W/LC TRT) are composed of scientists from 
NMFS; the states of Washington, Oregon and Idaho; other federal, tribal, and local 
agencies; academic institutions; and private consulting firms.  
 
NMFS’ intent in establishing TRTs for each domain was to seek unique geographic and 
species expertise for evaluating viability and identifying factors limiting recovery. 
Nonetheless, each TRT is working from a common scientific foundation. All the TRTs 
have used the same biological principles for developing their ESU and population 
viability criteria. Each TRT’s recommendations are assessed using the viable salmonid 
population (VSP) framework (McElhany et al. 2000) and are based on data availability, 
the unique biological characteristics of the ESUs and habitats in the domain, and the 
members’ collective experience and expertise.  
 

Planning Forum 

NMFS worked with state, tribal, local, and other federal stakeholders to develop a 
planning forum for each domain, one that builds to the extent possible on ongoing, 
locally led efforts. The role of these planning forums is to use the TRT reports and other 
technical products to agree on recovery goals and limiting factors assessments, then to 
develop locally appropriate and locally supported recovery actions needed to achieve 
recovery goals. While these forums also are working from a consistent set of assumptions 
regarding needed recovery plan elements, the process by which they develop those 
elements, and the form they take, may differ among domains.  
 

Management Units 

While an ESU recovery plan must address a full ESU, the geographic area covered by 
state and local recovery planning efforts is rarely the same size as the ESU.  To develop 
ESU-wide recovery plans that incorporate local recovery efforts, NMFS uses the concept 
of “management units.”  A management unit is a portion of a listed species (ESU) that 
might require different management due to different threats in certain geographic areas or 
management by different state, tribal, or local entities. The Mid-Columbia subdomain has 
four management units: Oregon, Yakima, Columbia Gorge (Klickitat/Rock Creek/White 
Salmon), and Southeast Washington (Walla Walla and Touchet).  The Willamette/Lower 
Columbia domain also has four management units: Washington, White Salmon, Oregon 
and Upper Willamette.  
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This plan covers the White Salmon River watershed, which is part of the Columbia 
Gorge management unit of the Mid-Columbia River steelhead DPS and part of the White 
Salmon management unit of the Willamette/Lower Columbia River chinook, coho and 
chum ESUs.  The plan identifies recovery needs for Mid-Columbia River steelhead, 
lower Columbia chinook, lower Columbia coho and Columbia River chum in the White 
Salmon subbasin.  Similar recovery plans are being developed for steelhead in the 
Klickitat and Rock Creek subbasins, which are the other watersheds in the Columbia 
Gorge management unit. 
 
The separate management unit plans will be combined into ESU/DPS-level recovery 
plans. ESU/DPS-level interdependencies, such as delisting criteria, population scenarios, 
out-of-subbasin effects, all-H life cycle analyses, and research, monitoring, and 
evaluation strategies, will be addressed in the composite plans. Individual recovery 
actions will be integrated into ESU/DPS-level recovery actions for lower Columbia River 
chinook, coho and chum salmon and Mid-Columbia River steelhead. The final 
ESU/DPS-level recovery plans will incorporate local management unit plans and endorse 
the recommendations and decisions (for example, decisions on site-specific habitat 
actions) that are most appropriately left to the local recovery planners and implementers. 
The ESU/DPS-level plans will also more completely address actions for the hatchery, 
harvest, and hydro sectors.  
 
1.3 How NMFS Expects to Use the Plan 
Recovery of anadromous fish species with complex life cycles cannot be accomplished 
by addressing a single threat or limiting factor. It requires a comprehensive approach that 
works for the people of the region. The plan provides a roadmap for recovery. The aim is 
to reverse long-term declining trends and establish a trajectory leading to recovery.  
 
NMFS recognizes, however, that significant uncertainties remain with regard to the 
incremental benefits that can be expected from each specific action, as well as the net 
effect of a prescribed suite of actions over time.  At best, existing data, models and 
theories provide only a qualified answer to the question of what it will take to recover 
these fish.  While the available information and current science is effective at identifying 
the right types of actions needed for recovery, it is less certain on exactly how much 
effort will be required in each proposed action to achieve incremental improvement.  
Because of this, recovery plans adopted by NMFS also prescribe a framework and 
timeframe for evaluating progress toward recovery and making necessary course 
adjustments.  
 
NMFS expects the plan, and other plans developed throughout the Northwest Region, to 
help NMFS and other federal agencies take a more consistent approach to future section 7 
consultations. For example, recovery plans will provide greater biological context for the 
effects that a proposed action may have on the listed ESUs/DPS. This context will be 
enhanced by adding recovery plan science to the “best available information” for ESA 
section 7 consultations. Such information includes viability criteria for each species and 
its independent populations; better understanding of and information on limiting factors 
and threats facing the species; better information on priority areas for addressing specific 
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limiting factors; and better geographic context for where the species can tolerate different 
levels of risk.  
 
The plan does not obligate any party but does establish specific responsibilities for taking 
actions that have been identified as important for fish recovery.  Obligations will come 
through the commitment of each implementing party to undertake and complete actions 
that are their responsibility in a timely, sound and thorough manner. 
 
The recovery plan should be used as a collective organized framework for federal and 
non-federal programs that are funding recovery actions.  It should also be used as a 
means to focus funding and other efforts on priority areas and issues and will improve 
cost effectiveness by identifying priorities and by implementing credible adaptive 
management frameworks. 
 
NMFS intends to work with the federal agencies to develop an agreement for cooperative 
implementation of federal funding programs, including the Bonneville Power 
Administration's Fish and Wildlife Program and NMFS' Pacific Coast Salmon Recovery 
Fund. 
 
The Pacific Coastal Salmon Recovery Fund 
The recovery plan will be used to direct funds through the Pacific Coastal Salmon 
Recovery Fund (PCSRF).  The PCSRF supports the conservation and recovery of Pacific 
salmon across the rivers, watersheds, and coastal areas they inhabit in Washington, 
Oregon, California, Alaska, and Idaho.  PCSRF was established by Congress in Public 
Law 106-113 in response to the listings of Pacific salmon and steelhead populations 
under the Endangered Species Act in the 1990s, as well as the impacts of the 1999 Pacific 
Salmon Treaty Agreement.  Since fiscal year (FY) 2000, PCSRF has been used by state, 
local, and tribal entities to restore and protect salmon habitat; conduct watershed 
assessments; develop local plans for restoration efforts and management; enhance salmon 
populations; educate constituencies; and conduct research to monitor, evaluate, and 
support salmon conservation and recovery. 
 
PCSRF supplements and complements existing federal, state, and tribal programs to 
conserve and restore Pacific salmon and steelhead.  By working in conjunction with these 
programs, PCSRF leverages the capabilities, expertise, and information of multiple 
entities, while improving the effectiveness of salmon recovery efforts overall.  NMFS 
oversees the administration of PCSRF and distributes the congressional appropriations to 
states and tribes in the Pacific Coast region. 
 
The strategic goal of PCSRF is to contribute to the conservation, restoration, and 
sustainability of Pacific salmon population and the habitats.  This goal will be 
accomplished by maintaining or increasing salmon habitat, developing plans and 
assessments on recovery and conservation needs, enhancing salmon stocks where 
appropriate, monitoring and evaluating recovery efforts, educating constituencies, and 
conducting research on salmon populations and factors affecting productivity. 
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PCSRF are distributed by the Salmon Recovery Funding Board (SRFB) in the State of 
Washington.  Projects are recommended by Lead Entities for funding to the SRFB.  A 
total of $24.6 million of PCSRF was distributed in the State of Washington in 2005.   
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2.  Recovery Goals, Criteria and Approaches 

 
Under the Endangered Species Act, a species no longer requires protection when it is no 
longer in danger of extinction or likely to become endangered within the foreseeable 
future based on evaluation of the listing factors specified in ESA Section 4(a)(1).  To 
remove the Mid-Columbia River Steelhead DPS, lower Columbia River chinook ESU, 
lower Columbia River coho ESU and Columbia basin chum ESU from protection under 
the ESA, NMFS must determine that the ESUs, as evaluated under the ESA listing 
factors, are no longer likely to become endangered. 
 
The ESA requires that recovery plans, to the maximum extent practicable, incorporate 
objective, measurable criteria which, when met, would result in a determination in 
accordance with the provisions of the ESA that the species be removed from the Federal 
List of Endangered and Threatened Wildlife and Plants (50 CFR 17.11 and 17.12).  The 
recovery criteria comprise the core standards that NMFS believes will lead to conditions 
upon which the decision to delist a species will be based.  The ESA’s listing factors, and 
not the Recovery Plan, are the legal basis upon which delisting decisions will be made.   
 
This chapter identifies the Plan’s recovery goals and the biological and threats criteria 
used to determine how and when recovery will be achieved.  It also describes the 
approaches used by the ICTRT and W/LC TRT to assess population viability.   
 
2.1  Recovery Goals 
NMFS recovery goal is to restore threatened and endangered species to levels where they 
no longer need ESA protection.  For the purposes of the Plan, the recovery goal is 
generally defined as the restoration of listed species such that they become viable and 
eventually become harvestable components of their ecosystems.  Restoring population 
viability is considered the biological goal because this is what is needed for ESU 
recovery.  Restoration to harvestable levels is a broad sense since it reaches beyond 
meeting requirements for ESU recovery.  Both biological and broad sense goals have 
been defined for White Salmon steelhead and salmon historical populations and habitats. 
 
2.1.1  Biological Goals 
Goals for White Salmon salmon and steelhead populations are designed to restore the 
populations to the point where their protection under the ESA is no longer needed.  The 
plan identifies specific numerical goals for population abundance and productivity.  
These goals are based on TRT recommendations as well as on technical work by WDFW, 
Yakama Nation, the Lower Columbia Fish Recovery Board and others.  Specific goals 
were not identified for parameters other than abundance and productivity because many 
different combinations of specific parameters can be expected to achieve the overarching 
population goals. This approach allows for flexibility in tailoring recovery strategies to 
the threats and opportunities in each area.  All VSP parameters are closely associated 
such that improvements in one parameter typically cause or are related to improvements 
in other parameters.  The plan expects that specific benchmark values for other VSP 
parameters will be refined during plan implementation based on new information that 



White Salmon Recovery Plan  Working draft 
August 10, 2006 

10 

addresses current uncertainties.  
 
White Salmon Steelhead 
The ICTRT recognizes that recovering this extirpated population to a viable level may 
not be necessary to achieve viability at the MPG and DPS levels.  The plan recommends 
that this population be maintained and proposes an abundance goal for recovery of 500 
fish (Cooney et al. 2005). 
 
White Salmon fall chinook 
The LCFRB recovery plan targeted the White Salmon fall chinook population for 
medium viability to reflect concerns with hydro impacts (Bonneville and Condit Dam), 
and higher harvest rates associated with combined Indian and non-Indian fisheries.  
Based on the TRT’s work, the plan proposed an abundance goal for recovery of 900 fish 
(LCFRB 2004). 
 
White Salmon spring chinook 
The LCFRB plan’s target for the White Salmon spring chinook population of low 
viability recognizes the long period required to restore a locally adapted natural 
population from an out-of-basin stock.  Based on the TRT’s work, the plan proposed an 
abundance goal for recovery of 400 fish (LCFRB 2004). 
 
White Salmon coho 
The LCFRB plan recognized that current potential for coho production is limited by 
access to habitats upstream of Condit Dam.  Based on work by the TRT, the plan 
proposed an abundance goal for recovery of 150 fish (LCFRB 2004). 
 
White Salmon chum 
The W/LC TRT includes the White Salmon chum population in the Upper Gorge-Above 
Bonneville Dam population.  The LCFRB plan targeted the upper Gorge chum 
population for medium viability.  The plan noted that most chum habitat is inundated by 
the Bonneville Reservoir and passage of adult chum over Bonneville Dam may be 
problematic. The plan proposed an abundance goal for the upper Gorge chum population 
for recovery of 600 fish.  This target reflects the uncertainty in resolving Bonneville Dam 
impacts (LCFRB 2004). 
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2.1.2  Broad Sense Goals 
This recovery plan is founded on a belief that citizens throughout the region value and 
enjoy the substantial ecological, cultural, social, and economic benefits that derive from 
having healthy, diverse populations of steelhead.  To achieve these benefits for current 
and future generations, the primary goal of this recovery plan is to restore White Salmon 
River salmon and steelhead populations to the point where their protection under the ESA 
is no longer needed.  However, the Plan also moves beyond the minimum steps necessary 
to delist the species. 
 

Existing Broad Sense Goals 

Various parties have adopted vision statements and goals that capture their view of how 
the White Salmon ecosystem and its fish populations should look in the future.  Key 
statements that provide this broader view are provided below.   
 

• The White Salmon Subbasin Plan (2004) prescribes a vision for the White Salmon 
subbasin that includes rebuilding anadromous populations to healthy and 
harvestable levels (NPCC 2004):   

 
“We envision healthy self-sustaining populations of fish and wildlife 
indigenous to the Columbia basin that support harvest and other purposes. 
Decisions and recommendations will be made in a community based, open 
and cooperative process that respects different points of view, and will 
adhere to all rights and statutory responsibilities. These efforts will 
contribute to a robust and sustainable economy.” 

 
• The Klickitat Lead Entity Region Salmon Recovery Strategy, developed by the 

Klickitat Lead Entity (2005) through the Washington State Salmon Recovery 
Planning process, SB2496, identifies the following vision for salmonid recovery 
in their geographic region, which includes the Klickitat subbasin: 

 
“within ten years, restore salmon, steelhead and trout populations to healthy, 
self-sustaining, and harvestable levels and improve the habitat on which fish 
rely, with strong community support and participation in the Klickitat Lead 
Entity geographic area.” 

 
• The Lower Columbia Salmon Recovery and Subbasin Plan, developed by the 

Lower Columbia Fish Recovery Board (2004) defines a vision is to recover the 
populations 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 
harvest practices.” 
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• The Columbia River Fish Management Plan ─ developed the Columbia River 
Inter-tribal Fish Commission (CRITFC 1998), which includes the Yakama Nation 
─ states that the commission’s primary goals are to:  

 
“rebuild weak runs to full productivity and fairly share the harvest of 
upper river runs between treaty Indian and non-Indian fisheries in the 
ocean and Columbia River basin.” 

 
In addition, the recovery planning process itself has goals and objectives of joint 
decision-making in an atmosphere of cooperation and respect for the customs, cultures, 
and economies of the subbasin. 
 

Broad Sense Recovery Goals for the Gorge Management Unit 

Defining broad sense goals for the White Salmon and other areas within the Gorge 
Management Unit of the Mid-Columbia River steelhead DPS will be one of the first steps 
taken by the Gorge Area Regional Board.  This Board will be created in 2007 and consist 
of representatives from Klickitat County, local landowners, state and federal agencies, 
and the Yakama Nation.  The Board will develop broad sense goals for the area that build 
upon direction already adopted by various stakeholders in the area.  These goals will then 
guide the Board as it defines and implements future recovery actions for Mid-Columbia 
River steelhead in the area.   
 
2.2  Biological Criteria 
One of the main tasks assigned to the TRTs was to recommend biologically based criteria 
for application to ESA-listed salmon and steelhead.  The TRTs based their approach on 
the Viable Salmonid Population (VSP) concept defined by McElhany et al. 2000.  Under 
this approach, viability criteria identify future conditions that, when met, describe a 
viable population. The viability guidelines provided by McElhany et al. (2000) are 
organized around four major considerations: abundance, productivity, spatial structure 
and diversity.  ESU level viability criteria consider the appropriate distribution and 
characteristics of component populations to maintain the ESU/DPS in the face of longer-
term ecological and evolutionary processes (Cooney et al. 2005).   
 
2.2.1  A Biological Hierarchy 
Central to the TRTs’ approach is the recognition that salmonid population structure is 
hierarchical.  Biological criteria for population and ESU-level viability are based on the 
existence of a biological hierarchy that spans ESUs, major groupings, populations and 
substructure within populations (Figure 2-1).  Two levels in this hierarchy, the ESU and 
the independent population, were formally identified by McElhany et al. (2000) for 
recovery planning purposes.  The TRTs identified an additional level in the hierarchy, the 
major population grouping, between the population and ESU levels.  The approach 
recognizes that historical salmonid populations within an ESU retain some genetic 
similarities because they move between different habitats during their life cycle.  This 
distribution across the landscape ─ and the diverse genetic, life history and 
morphological characteristics that evolve ─ contribute significantly to a population’s 
long-term persistence. 
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• Evolutionarily Significant Unit: Two criteria define an ESU of salmon and 

steelhead listed under the ESA: 1) it must be substantially reproductively isolated 
from other nonspecific units, and 2) it must represent an important component of 
the evolutionary legacy of the species (Waples 1991).   

 
• Major Population Grouping: A group of populations that share similar genetic, 

geographic (hydrographic), and/or habitat characteristics within an ESU/DPS 
(McClure et al. 2003).  The ICTRT termed this level in the hierarchy a major 
population group (MPG) and the W/LC TRT called it a “strata.”  The TRTs 
consider major population groups, strata, and the “geographic regions” described 
by the Puget Sound TRT to be analogous. 

 
• Independent Population: As defined by McElhany et al (2000), an independent 

population is “…a group of fish of the same species that spawns in a particular 
lake or stream (or portion thereof) at a particular season and which, to a 
substantial degree, does not interbreed with fish from any other group spawning 
in a different place or in the same place at a different season… Groups are 
considered to be independent populations if they are isolated to such an extent 
that exchanges of individuals among the populations do not substantially affect 
the population dynamics or extinction risk of the independent populations over a 
100-year time frame.” 

 
Hierarchy in Salmonid Population Structure 

 

 
 
Figure 2-1  Hierarchical levels of salmonid population structure as defined by the TRTs for ESU/DPS 
recovery planning.   
 

 
Pop Attributes 

Independent 
Populations 

Major Population Group/ 
Strata/Geographic Unit 

ESU/DPS ESU/DPS

MPG 1 MPG 2 MPG 3
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2.2.2  Overall Approach to Recovery  
The TRTs described viability based on probability of persistence over a 100-year 
timeframe and developed approaches to recovery that included overall ESU viability 
criteria, and criteria based on smaller units of strata/MPG and populations.  The W/LC 
TRT identified five essential elements to address in its approach (Lower Columbia Fish 
Recovery Board (LCFRB) 2004).  The ICTRT adapted these five elements for the Mid-
Columbia steelhead DPS (Carmichael 2005).  The five elements are: 
 

Stratified Approach: Life history and ecological complexity that historically existed 
should have a high probability of persistence. The W/LC TRT aggregated populations 
into major population group, or strata, based on each combination of life history type 
and ecological zone.  The ICTRT stratified the Mid-Columbia River steelhead DPS 
into groups based on ecoregion characteristics (Eastern cascades, Columbia plateau, 
John Day and Yakima), life history types (summer, winter and summer/winter) and 
other geographic and genetic considerations. 
 
Viable Populations: Some individual populations within a MPG should have 
persistence probabilities consistent with a high probability of MPG persistence.  The 
W/LC TRT defined high persistence probability based on the presence of at least two 
populations with a negligible risk of extinction and a strata average of a medium-low 
risk of extinction.  The ICTRT defined high persistence probability based on the 
presence of at least two on one-half of historical populations with a negligible risk of 
extinction. 
 
Representative Populations: Representative populations need to achieve criteria or 
be maintained, but not every historical population needs to meet viability criteria.  
Viable combinations of populations 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 population should be allowed to deteriorate until ESU 
recovery is assured, and all extant populations must be maintained. Current 
populations and population segments must be preserved. Recovery measures will be 
needed in most areas to arrest declining status and offset the effects of future impacts. 
 
Safety Factors: Higher levels of recovery should be attempted in more populations 
than the minimum needed to achieve ESU viability because not all attempts will be 
successful. Recovery efforts must target more than the minimum number of 
populations and more than the minimum population levels thought to ensure viability.  
Some populations should be highly viable. 

 
The TRTs’ biologically-based viability criteria provided the stepping stones for assessing 
the status of populations in ESUs/DPSs and identifying future conditions that, when met, 
would describe viable populations.  This approach is based on the Viable Salmonid 
Population concept defined by McElhany et al. (2000).  Viability guidelines and criteria 
are designed to assess risks for Abundance/Productivity and Spatial Structure/Diversity at 
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the independent population level.  Assessments are then used to evaluate viability at the 
MPG/strata and ESU/DPS levels. 
 
Viable Salmonid Population (VSP) guidelines for abundance (McElhany et al. 2000) 
recommend that a viable ESU population should be large enough to 
 

1. have a high probability of surviving variation observed in the past and expected 
future;  

2. be resilient to environmental and anthropogenic disturbances;  
3. maintain genetic diversity; and  
4. support/provide ecosystem functions.  

 
Viable populations should also demonstrate sufficient productivity to support a net 
replacement rate of 1:1 or higher at abundance levels established as long-term targets.  
Productivity rates at relatively low numbers of spawners should, on average, be 
sufficiently greater than 1.0 to allow the population to rapidly return to abundance target 
levels. 
 
2.2.3  ICTRT Criteria and Approach for Assessing Viability 
The ICTRT used guidance from McElhany et al. (2000) to develop criteria to describe 
viable populations, MPGs and the DPS and to assess viability in the Mid-Columbia River 
steelhead DPS. Their criteria and approach for assessing viability, as documented in 
Cooney et al. (2005) are summarized below.  
 
Individual Population-Level Viability Criteria and Guidelines 
To address the VSP guidelines, the ICTRT grouped specific population level criteria into 
two subsets: measures addressing abundance/productivity, and measures addressing 
spatial structure/diversity considerations.  They also provided a framework for compiling 
an aggregate risk score for a population based on results of applying the criteria. 
 
Population Abundance and Productivity 

These two population performance characteristics are linked to drive extinction risk.  
Abundance refers to the average number of spawners in a population over a generation or 
more.  Productivity, or population growth rate, refers to the performance of the 
population over time.   
 
The ICTRT identified the following objective for population abundance and productivity: 
 

Abundance should be high enough that 1) in combination with intrinsic 
productivity, declines to critically low levels would be unlikely assuming recent 
historical patterns of environmental variability; 2) compensatory processes 
provide resilience to the effects of short term perturbations; and 3) subpopulation 
structure is maintained (e.g., multiple spawning tributaries, spawning patches, 
life history patterns). 
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Populations with fewer than 500 individuals are considered at higher risk for inbreeding 
depression and a variety of other genetic concerns (McClure et al. 2003).  Thus, the 
ICTRT does not consider any population fewer than 500 individuals to be viable, 
regardless of its intrinsic productivity. 
 
The productivity of a population is a measure of its ability to sustain itself or its ability to 
rebound from low numbers. Productivity can be measured as spawner:spawner ratios 
(returns per spawner or recruits per spawner), annual population growth rate, or trends in 
abundance. 
 
The ICTRT used the Viability Curve Concept (McElhany et al. 2003) as a framework for 
defining population specific abundance and productivity criteria to meet objectives.  A 
viability curve describes those combinations of abundance and productivity yielding a 
particular risk threshold.  The two parameters are linked relative to extinction risks 
associated with short-term environmental variability.  This approach recognizes that 
relatively large populations are more resilient in the face of year-to-year variability in 
overall survival rates than smaller populations.  Populations with relatively high intrinsic 
productivity ─ the expected ratio of spawners to their parent spawners at low levels of 
abundance ─ are also more robust at a given level of abundance than populations with 
lower intrinsic productivity.  Combinations of abundance and productivity falling above 
the curve represent lower extinction risk, while points below the curve represent higher 
risk.  The ICTRT developed viability curves representing 1 percent, 5 percent, and 25 
percent extinction risk (Figure 2-2).  

 
Figure 2-2  Evaluating the abundance and productivity of a population relative to the Viability 
Curve. Individual symbols depict the geomeans, ovals illustrate uncertainty (joint probability 
intervals) associated with each estimate. Population A would be rated at Low Risk with respect to 
abundance/productivity, Population B at Very Low Risk.  
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Spatial Structure and Diversity 

Spatial structure and diversity considerations are combined in the evaluation because they 
often overlap. Spatial structure concerns a population’s geographic distribution and the 
processes that affect that distribution.  Diversity refers to the distribution of traits within 
and among populations of a DPS.  
 
Distribution influences a population’s viability as populations with restricted distribution 
and few spawning areas are at a higher risk of extinction because of catastrophic 
environmental events, such as a landslide, than are populations with more widespread and 
complex spatial structures.  A population with a complex spatial structure, including 
multiple spawning areas, experiences more natural exchange of gene flow and life history 
characteristics. 
 
Population-level diversity is similarly important for long-term persistence.  Populations 
exhibiting greater diversity are generally more resilient to short-term and long-term 
environmental changes.  Phenotypic diversity, which includes variation in morphology 
and life history traits, allows more diverse populations to use a wider array of 
environments, and protects populations against short-term temporal and spatial 
environmental changes.  Underlying genetic diversity provides the ability to survive long-
term environmental changes. 
 
The ICTRT defined two goals, or biological or ecological objectives, that spatial structure 
and diversity criteria should achieve:  
 

1. Maintaining natural rates and levels of spatially-mediated processes.  This goal 
serves to minimize the likelihood that populations will be lost due to local 
catastrophe, to maintain natural rates of recolonization within the population and 
between populations, and to maintain other population functions that depend on 
the spatial arrangement of the population.  

2. Maintaining natural patterns of variation.  This goal serves to ensure that 
populations can withstand environmental variation in the short and long terms. 

 
The ICTRT identified mechanisms, factors and metrics appropriate for assessing 
population status.  Mechanisms are biological or ecological processes that contribute to 
achieving the goals (e.g., gene flow patterns affect the distribution of genotypic and 
phenotypic variation in a population).  Factors are characteristics of a population or its 
environment that influences mechanisms (e.g., gaps in spawning distribution affect 
patterns of gene flow).  Metrics are measured and assessed at regular intervals to 
determine whether a population has achieved goals or to evaluate its current risk level.  
The spatial structure and diversity criteria are specific values of metrics that indicate 
different risk levels (Cooney et al. 2005).  Table 2-1 summarizes the associations 
between these goals, mechanisms, factors and metrics. 
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Table 2-1  Organization of goals, mechanisms, factors and metrics for spatial structure and 
diversity risk rating (Cooney et al. 2005a). 

Goal Mechanism Factor Metrics 

a. Number and 
spatial 
arrangement of 
spawning areas. 

Number of MaSAs, distribution of MaSAs, 
and quantity of habitat outside MaSAs. 

b. Spatial extent or 
range of 
population 

Proportion of historical range occupied and 
presence/absence of spawners in MaSAs 
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1. Maintain natural 

distribution of 
spawning 
aggregates. 

c. Increase or 
decrease gaps or 
continuities 
between 
spawning 
aggregates. 

Change in occupancy of MaSAs that affects 
connectivity within the population. 

a. Major life history 
strategies. 

Distribution of major life history expression 
within a population 

b. Phenotypic 
variation. 

Reduction in variability of traits, shift in 
mean value of trait, loss of traits. 

1. Maintain natural 
patterns of 
phenotypic and 
genotypic 
expression. 

c. Genetic variation. Analysis addressing within and between 
population genetic variation. 

(1) Proportion of hatchery origin natural 
spawners derived from a local (within 
population) brood stock program using 
best practices. 

(2) Proportion of hatchery origin natural 
spawners derived from a within MPG 
brood stock program, or within 
population (not best practices) program. 

(3) Proportion of natural spawners that are 
unnatural out-of MPG strays. 

2. Maintain natural 
patterns of gene 
flow. 

a. Spawner 
composition. 

(4) Proportion of natural spawners that are 
unnatural out-of DPS strays. B
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3. Maintain 
occupancy in a 
natural variety of 
available habitat 
types. 

a. Distribution of 
population across 
habitat types. 

Change in occupancy across ecoregion types 

 
The ICTRT examined several of these factors in its assessment of the White Salmon 
steelhead population:   
 
Factor A.1.a Number and distribution of spawning areas 

The ICTRT define Major Spawning Areas (MaSAs) as contiguous areas of habitat of 
sufficient quantity to support a minimum of 500 spawners (roughly minimum viable 
population size over time). Minor spawning areas (MiSAs) are where ICTRT modeling 
shows the habitat capable of supporting fewer than 500 spawners. The criteria for this 
metric depend on the current number and arrangement of occupied MaSAs and MiSAs. 
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The team recognizes that if habitat cannot support the minimum viable population of 500 
spawners, there could be a somewhat higher risk of local extinction in minor spawning 
areas. Minor spawning areas are habitat “patches” that may or may not have been 
occupied at any given time historically. Major spawning areas, however, are more likely 
to have been occupied continuously, and should be the major focus of restoration. 
Metrics: Number of MaSAs, distribution of MaSAs, quantity of habitat outside MaSA. 
numbering below is inconsistant - sh  
Factor A.1.b Spatial extent or range of population 

This factor compares the extent or proportion of spawning habitat currently used to 
potential spawning habitat. Reductions in the range of habitat used by a particular 
population can affect its vulnerability to local catastrophes.  Also, changes across 
significant habitat conditions (such as elevation) can affect life history or morphology 
diversity within a population.  Finally any change in range that increases or decreases the 
distance among populations may alter exchange of individuals between populations, 
hampering the exchange of genetic materials within a MPG and/or ESU/DPS, and 
altering the likelihood of recolonization of extirpated areas.  Metric: Occupancy of 
MaSAs across likely historical habitat conditions. 
 
Factor B.3.a Distribution of population across habitat types  

Salmonids regularly show local adaptations to habitat conditions they experience 
(Crossin et al. 2004). The ICTRT relied on evidence that unique aquatic habitat types are 
produced within the context of the terrestrial ecosystem that encompass or border stream 
segments (Frissell et al. 1986). This relationship is stronger for small streams and rivers 
and weaker for larger rivers. Metric: Changes in occupancy across ecoregion types.   
 
Factor B.4.a Change in natural processes or impacts 

Many factors may affect a specific subset of a population and result in intentional or 
unintentional selection on a population.  Factors include direct removal of individuals, 
such as through harvest or broodstock collection, and habitat modifications that cause 
selective mortality, such as flow alterations.  Metrics: Ongoing anthropogenic activities 
including selective mortality or habitat changes within or out of a population boundary.  
 
Factors eliminated from the ICTRT population viability assessment 

Several factors identified by the ICTRT as characteristics of a population or its 
environment that influence mechanisms (biological or ecological processes) were not 
evaluated by the ICTRT in its assessment of the White Salmon steelhead population.  
These factors include: increase or decrease in gaps or continuities between spawning 
aggregates, major life history strategies, phenotypic variation, genetic variation and 
spawner composition.   
 

Integrating the Four Viable Salmonid Population Parameters  

The ICTRT integrates all four VSP parameters using a simple matrix approach (Figure 2-
3).  The first abundance/productivity (A/P) risk level combines the abundance and 
productivity VSP criteria using a viability curve.  The spatial structure/diversity (SS/D) 
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risk level integrates across measures of spatial structure and diversity.  The overall 
diversity viability rating that any population is assigned is determined using two guiding 
principles.  First, the VSP concept (McElhany et al. 2001) provides a 5 percent risk 
criterion to define viable population.  Therefore, any population scored moderate or high 
in abundance or productivity criteria cannot meet viable standards.  In addition, any 
population that is high risk in SS/D cannot be considered viable.  Populations with a Very 
Low rating for A/P and at least a Low rating for SS/D are considered to be “Highly 
Viable.”  Populations with a Low rating for A/P and a Moderate rating for SS/D are 
considered “Minimally Viable.”  These individual scores are then integrated to determine 
the viability of major population groups (Cooney et al. 2005a).  The assessments of 
individual MPGs are aggregated to assess the DPS as a whole.  
 

 
Figure 2-3  Assessing Population Viability Across VSP 
Criteria (Cooney 2006).  

 
Percentages for abundance and productivity (A/P) scores represent the probability of 
extinction in a 100-year time period.  The ICTRT used the analysis approach discussed in 
this chapter to examine the viability of independent steelhead populations in the Mid-
Columbia DPS.  Chapter 4 discusses the results of this assessment for the White Salmon.  
 
Major Population Group-Level Viability Criteria 
The ICTRT recommended Major Population Group (MPG) level risk criteria that assess 
the level of risk associated with its component populations.  While individual populations 
meeting viability criteria are expected to have low risk of extinction, these additional, 
MPG-level criteria ensure robust functioning of the metapopulation and provide 
resilience to catastrophic loss of one or more populations.  In developing these criteria, 
the ICTRT assumed that catastrophes do not increase dramatically in frequency, that 
populations are not lost permanently (because of catastrophe or anthropogenic impacts) 
and that permanent reductions in productivity, including long-term, gradual reductions in 
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productivity do not occur (Cooney et al. 2005a).  Figure 2-4 shows MPG-level viability 
criteria identified by the ICTRT.   
 

Figure 2-4  Major Population Group Viability Criteria (Cooney et al. 2005).  
 
DPS-Level Viability Criteria 
Since MPGs are geographically and genetically cohesive groups of populations, they are 
critical components of DPS spatial structure and diversity.  Having all MPGs within a 
DPS at low risk provides the greatest probability of persistence of any DPS.  Figure 2-5 
shows DPS viability criteria defined by the ICTRT.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2-5  ESU/DPS-Level Viability Criteria for Interior Columbia basin (Cooney et al. 2005). 

MPG-level Viability Criteria 
 
The following six criteria must be met for an MPG to be regarded as at low risk (viable): 

 
1. One-half of the populations historically within the MPG (with a minimum of two 

populations) must meet at least minimum viability standards. 
 
2. At least one population must be categorized as being “Highly Viable.” 
 
3. Viable populations within an MPG must include some populations classified (based on 

historical intrinsic potential) as “Very Large,” or “Large,” and “Intermediate” in the same 
proportion as were present within the MPG historically. 

 
4. Populations not meeting viability standards should be maintained with sufficient 

productivity that the overall MPG productivity does not fall below replacement (i.e. these 
areas should not serve as significant population sinks). 

 
5. Where possible, given other MPG viability requirements, some populations meeting 

viability standards should be contiguous AND some populations meeting viability 
standards should be disjunct from each other.  

 
6. All major life history strategies (e.g. spring and summer run timing) that were present 

historically within the MPG must be represented in populations meeting at least the 
minimum viability requirements. 
 

DPS-level Viability Criteria 
 

1. All extant MPGs and any extirpated MPGs critical for proper functioning of the DPS must 
be at low risk. 

2. DPSs that contained only one MPG historically or that include only one MPG critical for 
proper function must meet the following criteria: 

a. The single MPG must meet all the requirements to be at low risk (see above).  In 
addition: 

b. Two-thirds or more of the populations within the MPG historically must meet 
minimum viability standards; AND 

c. At least two populations must meet the criteria to be “Highly Viable.” 
 
These extirpated areas will be evaluated to determine whether extirpated MPGs are critical for proper 
functioning of the ESU using the following considerations: 

• Likely demographic (abundance and productivity) contribution of the MPG and its component 
populations to the DPS. 

• Spatial role of the MPG in the DPS (e.g. does the extirpated MPG create a gap in the 
distribution of the DPS?) 

• Likely contribution to overall DPS diversity (e.g. does the extirpated MPG occupy habitats 
that are substantially different from other habitats currently occupied in the DPS?) 
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2.2.4  W/LC TRT Criteria and Approach for Assessing Viability  
The W/LC TRT applied the VSP approach outlined in McElhany et al. (2000) to develop 
criteria to describe viable populations, strata, and ESUs and to assess viability in 
Willamette/Lower Columbia River ESUs.  Their basic strategy was: 1) identifying 
historically independent populations, 2) developing criteria describing viable independent 
populations, and 3) determining how many and which populations needed to be at a 
particular status relative to the VSP criteria for the ESU as a whole to have an acceptably 
low extinction risk (McElhany et al. 2003).  Their criteria and approach for assessing the 
viability, as documented in McElhany et al. 2003, are summarized below. The TRT is 
currently revising its 2003 viability criteria to improve the criteria by incorporating new 
analyses by the W/LC TRT, other TRTs, state agencies and others.  The draft revised 
viability criteria area available at: http://www.nwfsc.noaa.gov/trt/viability_report_revised.cfm. 
 
Individual Population-Level Viability Criteria 
Working within the VSP framework identified by McElhany et al (2000), the W/LC TRT 
developed five general categories of indicators for viability: 1) adult productivity and 
abundance, 2) juvenile out-migrant (JOM) productivity, 3) population diversity, 4) 
habitat, and 5) spatial structure.  They also developed the following set of guidelines for 
examining viability for each indicator.  These viability criteria describe a set of 
conditions, which, when met, would indicate that a population or ESU has a high 
probability of persistence (McElhany et al 2003).  The viability criteria are shown in 
Figure 2-6. 
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Figure 2-6  Population Viability Criteria for Willamette/Lower Columbia River ESUs (McElhany et 
al. 2003). 

 
Population Viability Criteria (McElhany et al. 2003; LCFRB 2004) 

 
Adult Population Productivity and Abundance 

1. In general, viable populations should demonstrate a combination of population growth rate, productivity, and 
abundance that produces an acceptable probability of population persistence. Various approaches for evaluating 
population productivity and abundance combinations may be acceptable, but must meet reasonable standards of 
statistical rigor. 

2. A population with a non-negative growth rate and an average abundance approximately equivalent to estimated 
historical average abundance should be considered to be in the highest persistence category. The estimate of 
historical abundance should be credible, the estimate of current abundance should be averaged over several 
generations, and the growth rate should be estimated with adequate statistical confidence. This criterion takes 
precedence over criteria 1. 

 
Juvenile Outmigrant Production  

1. The abundance of naturally produced juvenile migrants should be stable or increasing as measured by observing a 
median annual growth rate or trend with an acceptable level of confidence. 

 
Within-Population Spatial Structure 

1. The spatial structure of a population must support the population at the desired productivity, abundance, and 
diversity levels through short-term environmental perturbations, longer-term environmental oscillations, and natural 
patterns of disturbance regimes. The metrics and benchmarks for evaluating the adequacy of a population’s spatial 
structure should specifically address: 
a. Quantity: Spatial structure should be large enough to support growth and abundance, and diversity criteria.  
b. Quality: Underlying habitat spatial structure should be within specified habitat quality limits for life-history 

activities (spawning, rearing, migration, or a combination) taking place within the patches.   
c. Connectivity: Spatial structure should have permanent or appropriate seasonal connectivity to allow adequate 

migration between spawning, rearing, and migration patches.  
d. Dynamics: The spatial structure should not deteriorate in its ability to support the population. The processes 

creating spatial structure are dynamic, so structure will be created and destroyed, but the rate of flux should 
not exceed the rate of creation over time.  

e. Catastrophic Risk: The spatial structure should be geographically distributed in such a way as to minimize the 
probability of a significant portion of the structure being lost because of a single catastrophic event, either 
anthropogenic or natural. 

 
Within-Population Diversity 

1. Sufficient life-history diversity must exist to sustain a population through short-term environmental perturbations and 
to provide for long-term evolutionary processes. The metrics and benchmarks for evaluating the diversity of a 
population should be evaluated over multiple generations and should include:  
a)  Substantial proportion of the diversity of a life-history trait(s) that existed historically,  
b)   Gene flow and genetic diversity should be similar to historical (natural) levels and origins,  
c)   Successful utilization of habitats throughout the range, and  
d)   Resilience and adaptation to environmental fluctuations. 

 
General Habitat 

1. The spatial distribution and productive capacity of freshwater, estuarine, and marine habitats should be sufficient to 
maintain viable populations identified for recovery. 

2. The diversity of habitats for recovered populations should resemble historical conditions given expected natural 
disturbance regimes (e.g., wildfire, flood, volcanic eruptions, etc.). Historical conditions represent a reasonable 
template for a viable population; the closer the habitat resembles the historical diversity, the greater the confidence 
in its ability to support viable populations.  

3. At a large scale, habitats should be protected and restored, with a trend toward an appropriate range of attributes 
for salmonid viability. Freshwater, estuarine, and marine habitat attributes should be maintained in a 
nondeteriorating state.
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The W/LC TRT’s system for integrating population attributes to assess population 
extinction risk used a 0–4 qualitative scale, with zero indicating a population with a low 
probability of persistence, and four indicating a population with high probability of 
persistence (Table 2-2).  More information on these viability criteria and guidelines can 
be found in the Interim Report on Viability Criteria for Willamette and Lower Columbia 
Basin Pacific Salmonids by the Willamette/Lower Columbia Technical Recovery Team 
(McElhany et al. 2003) or the Lower Columbia Salmon Recovery and Subbasin Plan 
(LCFRB 2004). 
 
Table 2-2  Population persistence/viability categories (McElhany et al. 2004). 
Scale Viability Description Persistence 

probability* 
0 Very Low (VL) Either extinct or very high risk of extinction 0-40% 

1 Low (L) Relatively high risk of extinction 40-74% 

2 Medium (M) Medium high risk of extinction 75-94% 

3 High (H) Low (negligible) risk of extinction (represents a “viable” level)  95-99% 

4 Very High (VH) Very low risk of extinction >99% 
* 100-year persistence probabilities. 
 
Strata-Level and ESU-Level Viability Criteria 
The criteria developed by the WLC-TRT state that for an ESU as whole to be viable, all 
of the historical strata need to have a high probability of persistence (McElhany et al. 
2003).  The W/LC TRT used ratings of individual population’s extinction risk to 
determine viability at the strata and ESU levels.  Figure 2-7 shows criteria guidelines 
identified by the W/LC TRT to complete these evaluations. 
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Figure 2-7  Criteria guidelines for determining strata and ESU viability (McElhany et al., 
2003). 

 
2.3  Threats Criteria 
To delist the ESUs and DPS, the biological criteria above must be met and the listing 
factors must be addressed. Listing factors are those features that were evaluated under 
section 4(a)(1) when the initial determination was made to list the species for protection 
under the ESA. These may or may not still be limiting recovery in the future when NMFS 
reevaluates the status of the species to determine whether the protections of the ESA are 
no longer warranted and the species could be “delisted.” 
 
At the time of a delisting decision, NMFS will examine whether the section 4(a)(1) 
listing factors have been addressed. To assist in this examination, NMFS will use the 
listing factors (or threats) criteria described below in addition to evaluation of biological 
recovery criteria and other relevant data and policy considerations. 
  
To determine that an affected ESU or DPS is recovered to the point that it no longer 
requires the protection of the ESA, NMFS will review the status of the listing factors 
according to the specific criteria identified for each of them (see below). The threats need 
to have been addressed to the point that delisting is not likely to result in their re-
emergence. It is possible that current perceived threats will become insignificant in the 
future due to changes in the natural environment or changes in the way threats affect the 
entire life cycle of salmon. Consequently, NMFS expects that the ranking of threats will 
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change over time and that new threats may be identified. During the status reviews, 
NMFS will evaluate and review the listing factor criteria under conditions at the time. 
 
The specific criteria listed below for each of the relevant listing/delisting factors helps to 
ensure that underlying causes of decline have been addressed and mitigated before 
considering a species for delisting. NMFS expects that if the proposed actions described 
in the Plan are implemented, they will make substantial progress toward meeting the 
following listing factor (threats) criteria.  

Factor A: The present or threatened destruction, modification, or curtailment of 
its habitat or range 
To determine that the ESU or DPS is recovered, threats to habitat should be addressed to 
a degree sufficient to support a viable ESU or DPS as outlined below: 

1. Passage obstructions (e.g., dams and culverts) are removed or modified to improve 
survival and restore access to historically accessible habitat where necessary to 
support recovery goals. 

2. Flow conditions that support adequate rearing, spawning, and migration are achieved 
through management of White Salmon mainstem and tributary irrigation and 
hydropower operations, and through the improvement of other water user efficiencies 
and conservation, including for municipal supply and other consumptive purposes. 

3. Forest management practices that protect watershed and stream functions are 
implemented on federal, state, tribal, and private lands. 

4. Agricultural practices, including grazing, are implemented to protect and restore 
riparian areas, floodplains, and stream channels, and to protect water quality from 
sediment, pesticide, herbicide, and fertilizer runoff. 

5. Urban and rural development, including land use conversion from agriculture and 
forestland to residential uses, does not reduce water quality or impair natural stream 
conditions. 

6. The effects of toxic contaminants on salmonid fitness and survival in White Salmon 
and tributaries are sufficiently limited so as not to affect recovery. 

7. Channel function, including vegetated riparian areas, canopy cover, stream-bank 
stability, off-channel and side-channel habitats, natural substrate and sediment 
processes, and channel complexity is restored to provide adequate rearing and 
spawning habitat. 

8. Floodplain function and the availability of floodplain habitats for salmon are restored 
to a degree sufficient to support a viable ESU or DPS. This restoration should include 
connectedness between river and floodplain and the restoration of impaired sediment 
delivery processes. 

9. Water operations management in White Salmon and tributaries maximize survival of 
juvenile rearing, emigrating smolts, and immigrating and spawning adults. 
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Factor B: Over-utilization for commercial, recreational, scientific or educational 
purposes 
To determine that the ESU or DPS is recovered, any utilization for commercial, 
recreational, scientific, or educational purposes should be managed as outlined below: 

1. Fishery management plans for steelhead are in place that (a) accurately account for 
total fishery mortality (i.e., both landed catch and non-landed mortalities) and 
constrain mortality rates to levels that are consistent with achieving population 
viability (i.e., provide for adequate spawning escapement given their productivity); 
and (b) are implemented in such a way as to avoid deleterious genetic effects on 
populations or negatively affect the distribution of populations. 

2. Federal and state rules and regulations are effectively enforced. 

3. Technical tools accurately assess the effects of the harvest regimes so that harvest 
objectives are met but not exceeded. 

4. Handling of fish is minimized to reduce indirect mortalities associated with education 
or scientific programs, while recognizing that monitoring, research, and education are 
key actions for conservation of the species. 

5. Routine construction and maintenance practices are changed to reduce or eliminate 
mortality of listed species. 

Factor C: Disease or predation 
To determine that the ESU or DPS is recovered, any disease or predation that threatens its 
continued existence should be addressed as outlined below:  

1. Hatchery operations do not subject targeted populations to deleterious diseases and 
parasites and do not result in increased predation rates of wild fish; 

2. Predation by avian predators is managed in a way that promotes recovery of salmon 
and steelhead populations; 

3. The northern pikeminnow are managed to reduce predation on the targeted 
populations as appropriate to meet recovery goals; 

4. Populations of introduced smallmouth bass and catfish are managed such that 
competition or predation does not impede recovery. 

5. Predation of runs below Bonneville Dam by marine mammals is managed to protect 
upstream migration of salmon and steelhead.. 

6. Physiological stress and physical injury that may cause disease or increase 
susceptibility to pathogens during rearing or migration should be reduced during 
critical low flow periods (e.g. low water years) or poor passage conditions (e.g. at 
diversion dams or bypasses). 
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Factor D: The inadequacy of existing regulatory mechanisms 
To determine that the ESU or DPS is recovered, any inadequacy of existing regulatory 
mechanisms that threatens its continued existence should be addressed as outlined below: 

1. Adequate resources, priorities, regulatory frameworks, and coordination mechanisms 
are established and/or maintained for effective enforcement of land and water use 
regulations that protect and restore habitats and for the effective management of 
fisheries. 

2. Habitat conditions and watershed functions are protected through land-use planning 
that guides human population growth and development. 

3. Habitat conditions and watershed function are protected through regulations that 
govern resource extraction such as timber harvest and gravel mining. 

4. Habitat conditions and watershed functions are protected through land protection 
agreements as appropriate, where existing policy or regulations do not provide 
adequate protection. 

5. Regulatory, control, and education measures to prevent additional exotic plant and 
animal species invasions are in place. 

Factor E: Other natural or manmade factors affecting its continued existence 
To determine that the ESU or DPS is recovered, other natural and man-made threats to its 
continued existence should be addressed as outlined below: 

1. Hatchery programs are being operated in a manner that is consistent with individual 
watershed and region-wide recovery approaches; appropriate criteria must be used for 
the integration of hatchery steelhead populations and extant natural populations 
inhabiting watersheds where the hatchery fish return. 

2. Hatcheries operate using appropriate ecological, genetic, and demographic 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) withdrawal of water for hatchery use, (5) discharge of hatchery 
effluent, and (6) maintenance of fish health during their propagation in the hatchery.  

3. Mechanisms are in place to reduce the incidence of, and impacts from, introduced, 
invasive, or exotic plant and animal species. 

4. Nutrient enrichment programs must be evaluated to determine where additional 
nutrient inputs can provide significant benefits. 
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3.  Population Status 

 
This chapter describes the White Salmon subbasin and its five historically independent 
salmon and steelhead populations.  It also describes influences on these populations from 
freshwater habitat changes, hydroelectric operations, hatchery production, and harvest.  
Chapter 7 discusses other out-of-subbasin factors that limit viability of the populations.  
 
3.1  Physical Setting 
The White Salmon watershed drains approximately 386 square miles in south central 
Washington.  The river begins along the south slope of Mt. Adams and flows south 45 
miles to enter the Columbia River at Underwood, Washington at RM 168.3.  Elevation in 
the subbasin ranges from 12,307 feet on Mt. Adams to 72 feet at the river’s mouth. 
 
Half of the subbasin lies within the Gifford Pinchot National Forest and supports timber 
production and recreational uses.  The subbasin contains lands ceded to the United States 
by the Yakama Nation in the Treaty of June 9, 1855. Within this area the tribe reserves 
the right “to hunt and fish at all usual and accustomed places.” An in-lieu fishing site is 
located at the mouth of the White Salmon River, allowing tribal fishers to launch boats in 
an enclosed area and move out into the Columbia River to their usual and accustomed 
fishing sites. The upper White Salmon watershed contains historical huckleberry fields 
traditionally used by the Yakama Nation.  
 
Several reaches of the White Salmon River have received special designations because of 
their scenic value.  The nine-mile reach from the confluence of Gilmer Creek near BZ 
Corner to Buck Creek is a federal Wild and Scenic River.  A twenty-mile stretch of the 
upper White Salmon and Cascade Creek received Senate approval for Wild and Scenic 
designation and awaiting presidential approval.   The reach from Condit Dam (RM 3.3) to 
the mouth is within the boundaries of the Columbia River Gorge National Scenic Area. 
 
The White Salmon subbasin is part of Washington State’s Mid-Columbia River Salmon 
Recovery Region, which encompasses salmon-bearing streams in Benton, Kittitas, 
Yakima, and parts of Chelan and Klickitat counties. These counties have a combined 
human population of 395,000.  In addition, the subbasin falls within the state’s Water 
Resource Inventory Area (WRIA) 29. 
 
Ecosystem Characteristics 
The watershed lies in a transitional environment where western areas receive moderate to 
heavy precipitation compared to more arid eastern areas.  Vegetation reflects this 
location, with a mixture of east and west Cascade forests covering about 95 percent of the 
watershed and grasslands and shrub-steppe dominating remaining areas (Haring 2003).  
Trout Lake Valley, the major subbasin valley, is surrounded by hills to the west and 
rolling plateaus to the east.   
 
The White Salmon River and tributaries carve a watershed that is often rugged and steep, 
reflecting its past volcanic activity (Figure 3-1). From its headwaters, the White Salmon 
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cuts sharply through mountains with precipitous cliffs and deeply incised canyons, 
dropping more than 5,000 feet in elevation before it reaches Trout Lake near RM 26, with 
a gradient change of 200 feet per mile (4 percent ) between RM 35 and RM 30.  The 
White Salmon loses another 1,800 feet in elevation from Trout Lake to the Columbia 
River.  Gradient drops an average of 100 feet per mile (2 percent ) from RM 17 to RM 12 
as the river flows through a steep gorge with several falls ─ including a series of falls at 
RM 16.3, the largest being 29 feet high, and a 15-foot fall at RM 12.4.  The elevation 
drops sharply again at RM 7.6, where a 6-foot to 12-foot high falls (Husum Falls) creates 
a partial barrier to anadromous salmonids migration.  All tributaries between RM 7.6 and 
16.3 are inaccessible to fish due to high falls at their mouths (NPCC 2004, pg. 28; WDW 
1990). 
 
The White Salmon River displays a relatively constant natural flow pattern due to glacial 
melt, large water recharge potential, and storage capacity. Today, this constant flow 
regime continues throughout much of the mainstem above Condit Dam. Recharged water 
is released mostly in the middle portion of the mainstem canyon between the Trout Lake 
Valley and Husum. Peak flows in the mainstem reflect snowmelt runoff, increasing from 
an average daily flow of 644 cfs during fall months to flows of 1,538 cfs in the spring 
(Haring 2003). 
 
Operations at Condit Dam alter flows in the White Salmon River below the dam, causing 
flows to drop to as low as 30 cfs compared to natural flows of about 700 cfs.  The dam 
also affects the river system through power peaking, which causes diel flow variations, 
and by impairing watershed processes, such as the transportation of spawning gravels and 
large wood debris to areas below the project (NPCC 2004). 
 
Tributary reaches of the White Salmon generally display more volatile streamflows than 
the mainstem. Tributary streamflows drop to low levels in the summer and peak in the 
winter. Some tributaries only flow during high flow events and are dry the remainder of 
the year (NPCC 2004, pg. 108). 
 
In comparison to other subbasins in the Columbia basin, the White Salmon watershed is 
lightly to moderately developed. However, historical logging practices and associated 
road building, unscreened irrigation diversions, and inappropriate riparian grazing that 
impaired natural ecosystem functions have resulted in extreme flow fluctuations, 
increased sedimentation, reduced riparian vegetation, loss of large woody debris, and 
increased summer temperature in some areas (NPCC 2004). Until the mid-1980s, timber 
harvest typically extended to the edge of the stream/river. Extensive grazing occurred 
since the late 1800s in the Rattlesnake Creek watershed and Trout Lake Valley, reducing 
native vegetation. Large historical marsh areas in the upper Rattlesnake Creek watershed 
were actively drained in the early 1900s to improve grazing conditions. Today, timber 
practices have improved, grazing is better managed, and wetland draining has stopped. 
Nevertheless, many impacts of past land use actions remain in the watershed (Haring 
2003). 
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Figure 3-1  White Salmon subbasin, topography, vegetation and hydrology 
(NPCC 2004). 

 
3.2  Current Status of Independent Populations 
This section describes the White Salmon’s five independent salmon and steelhead 
populations.  Abundance of three of these populations dropped significantly after 1913 
when construction of Condit Dam at RM 3.4 on the mainstem blocked all anadromous 
fish migration to historical spawning and rearing grounds in the upper watershed.  Today, 
the TRTs consider the historical steelhead and spring chinook populations extirpated, and 
the historical fall chinook and coho populations at very high risk of extinction (Cooney et 
al. 2006; McElhany et al. 2004).  These populations may begin to recolonize and rebound 
in the near future as recent decisions regarding the re-licensing of Condit Dam suggest 
that anadromous fish will regain access to upriver habitats within this decade (NPCC 
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2004).  The populations pass one mainstem Columbia River Dam, Bonneville Dam, 
during their migration to and from the Pacific Ocean.    
 
The following discussions for each population briefly summarize the population’s current 
status and describe the population’s characteristics in terms of each of the four Viable 
Salmonid Population (VSP) parameters: abundance, productivity, spatial structure and 
diversity.  Chapter 5 defines the results of the TRT’s viability assessments.  The section 
also identifies major and minor spawning areas, and summarizes key habitat needs during 
different life stages, hatchery production and releases and harvest at the population level.  
 
3.2.1  White Salmon Steelhead 
This section describes the White Salmon steelhead population. 
 
Current Status within the DPS 
White Salmon steelhead (Oncorhynchus mykiss) were originally listed as threatened as 
part of the Middle Columba River steelhead ESU on March 25, 1999.  After NMFS 
revised its species determinations for West Coast steelhead, White Salmon steelhead 
were included in the Mid-Columbia River steelhead Distinct Population Segment (DPS), 
which NMFS listed as threatened on January 5, 2006 (71 FR 834).  The Mid-Columbia 
River steelhead DPS includes steelhead populations in Oregon and Washington drainages 
upstream of the Hood and Wind river systems, up to and including the Yakima River. 
The Snake River is not included in this DPS (Good et al. 2005).  Stream systems in the 
DPS include Rock Creek and the White Salmon, Klickitat, and Yakima rivers on the 
northern side of the Columbia, and Fifteenmile Creek and the Deschutes, John Day, 
Umatilla and Walla Walla rivers on the southern side (Figure 3-2). 
 
The White Salmon steelhead population is one of twenty (seventeen extant and three 
extirpated) historical independent populations in the Mid-Columbia River steelhead DPS 
(McClure et al. 2005).  Within the DPS, White Salmon River steelhead are part of the 
Cascade Eastern Slope Tributaries MPG, one of four major population groups in the Mid-
Columbia River DPS.  This MPG contains seven populations: five extant populations 
(Klickitat River, Fifteenmile Creek, Rock Creek, Deschutes River Eastside tributaries, 
and Deschutes River Westside tributaries) and two extirpated populations (White Salmon 
and Deschutes Crooked River) (Figure 2-2) (McClure et al. 2005). The MPG supports 
both winter and summer steelhead.   
 
The ICTRT considers the historical White Salmon River steelhead run an extirpated 
population within the Mid-Columbia River Steelhead DPS because of Condit Dam, 
which has stopped all anadromous fish migration since 1913 (McClure et al. 2003).  The 
ICTRT regards the population as "functionally extinct", which is a term reserved for 
populations that have some combination of very low returns, artificial propagation, and 
lack of suitable habitat that would maintain 500 spawners.  By contrast, a fully extirpated 
population is one in which all areas have been made inaccessible to the anadromous 
lifecycle (Don Matheson, personal communications). 
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Figure 3-2  The White Salmon population is one of twenty historical independent 
steelhead populations in the Mid-Columbia River steelhead ESU (McClure et al. 2003). 
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Abundance and Productivity 
Summer and winter steelhead are native to the White Salmon River (WDF et al. 1993).  
Abundance of these populations before 1913, when Condit Dam blocked passage to 
upriver spawning and rearing grounds, is unknown.  However, the ICTRT projects that 
historical steelhead spawning habitat in the subbasin could have potentially supported 
approximately 1,000 steelhead (Cooney et al. 2005).  
 
Today, some natural steelhead production occurs in the reach below Condit Dam.  This 
natural production has not been extensively monitored, but is believed to be very low. 
EDT models indicate that the reach is capable of supporting a steelhead run-size under 
average ocean conditions of 20 to 50 adults (NPCC 2004, pg. 105). 
 
Table 3-1 shows steelhead performance in the subbasin based on recent EDT modeling 
results.  These results indicate that steelhead productivity in the subbasin dropped from 
20.4 under historical conditions to 4.1 with current conditions.  EDT results for the White 
Salmon population reflect steelhead performance in a nearby river system, the Wind 
River and its major tributary Trout Creek.  Planners used information from the Wind 
River, where good information is available, to supplement limited data supplies for White 
Salmon steelhead.  They felt the EDT-based projections of White Salmon steelhead 
performance were reasonable, as the rationale developed for using derived information 
and expanding empirical data for the Wind River was incorporated into the development 
of White Salmon River EDT dataset (NPCC 2004, pg 102). 
 

Table 3-1  Changes in the potential steelhead performance in the White Salmon subbasin from 
historical to current conditions, based on EDT results (NPCC 2004). 

Population Scenario Diversity Index Productivity Capacity Abundance 

White Salmon Current without harvest 4% 4.1 26 20 

River Steelhead Historical Potential 95% 20.4 1,196 1,137 

 
Spatial Structure and Diversity 
Biologists generally believe that White Salmon steelhead historically ranged from the 
mouth to RM 16.3 in the mainstem and into Buck, Spring, Indian and Rattlesnake Creeks 
(Figure 3-3) (NPCC 2004).  Some anecdotal historical records (WDF 1951), suggest that 
anadromous fish may have once ascended the White Salmon River as far as Trout Lake 
(RM 28.2).  Most biologists, however, consider a series of falls on the White Salmon 
leading up to the largest at RM 16.3, being 29 feet high, the upper limit of historical 
steelhead migration (NPCC 2004).  This historical range provided approximately 36 to 40 
miles of steelhead spawning and rearing habitat (NPCC 2004; Bambrick et al. 2004).   
 
Steelhead continue to spawn in the 3.1-mile reach from below Condit Dam to the 
Bonneville Pool (Bambrick et al. 2004).  Historically, this reach supported only 10 
percent of steelhead spawning in the White Salmon subbasin, while areas above Condit 
Dam provided 90 percent of steelhead habitat (NPCC 2004, pg. 108).  
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Figure 3-3  Historical spawning distribution of steelhead in the 
White Salmon River.  Current spawning distribution is limited to the 
area below Condit Dam (Cooney et al. 2005b). 

 
The subbasin also supports rainbow trout, which are not included in the Mid-Columbia 
River steelhead DPS. Genetic analysis shows that White Salmon steelhead and rainbow 
trout are an inland race of O. mykiss (Phelps et al. 1990 and Phelps et al. 1994).  
Subpopulation structure of the population is unknown (NPCC 2004).  Some biologists 
believe that residual steelhead populations in the form of resident trout may contribute to 
anadromy in the subbasin.  Phelps et al. (1990) found that introgression from hatchery 
rainbow plants was not evident in wild rainbow trout samples and high levels of genetic 
diversity still exist in this population. Sieler and Neuhuaser (1985) caught more steelhead 
smolts than were predicted by the modeling. One hypothesis is that the steelhead smolts 
were produced from resident rainbow trout above Condit Dam, and the genetic diversity 
and fitness of anadromous O. mykiss has been maintained (NPCC 2004, p.105). 
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Major and Minor Spawning Areas 
The ICTRT has identified the watershed below Big Brother Falls at RM 16.3 as a major 
spawning area (MaSA) for Mid-Columbia River steelhead in the White Salmon subbasin.  
They define a MaSA as a system of one or more branches that contains sufficient habitat 
to support 500 spawners.  The ICTRT identified the area using model results that 
estimated the historical amount of potentially accessible spawning and rearing habitat 
available to a specific population based on stream width, gradient, and valley width from 
GIS-based analysis of tributary habitat associated with each population (Cooney et al. 
2005a).  They did not identify any minor spawning areas, contiguous production areas 
capable of supporting between 50 and 500 spawners, in the subbasin.  Figure 3-4 shows 
potential intrinsic spawning aggregates for steelhead in the White Salmon subbasin. 
 

 
Figure 3-4  Potential spawning aggregations/‘habitat’ area (MaSA) for Mid-Columbia 
steelhead in the White Salmon subbasin (Cooney et al. 2005b).   
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Key Habitat during Different Life Stages  
Steelhead generally return to the White Salmon River between April and October, 
although some hold over in the Columbia River throughout the year and enter the river as 
they approach spawning.  Wild steelhead spawn from February through June, with peak 
spawning in April.  Hatchery-reared summer steelhead in the White Salmon subbasin 
typically spawn earlier, from December through February, with peak activity in January.  
Steelhead spawning and rearing occurs in both mainstem and tributary habitats, where 
they dig redds in gravel 0.5 to 4.5 inches in diameter, in pool tailouts, riffles, and glides.  
 
Steelhead eggs incubate in their gravel beds for four to seven weeks, depending on water 
temperature, before hatching.  After emergence, the small fry seek shallow, slow velocity 
areas within the stream channel, often associated with stream margins.  As young 
steelhead grow they move into water with increasing depth and velocities. Steelhead 
typically spend two or three years as juveniles in freshwater before outmigrating to the 
ocean. They typically move to interstitial spaces between cobble and boulders for cover 
during the fall, and remain in this habitat until March. In April, they return to a more 
active rearing life stage and seek out suitable habitat types. Outmigration occurs in spring 
and typically peaks in early May.  Table 3-2 shows key habitat for steelhead during 
different life stages. 
 

Table 3-2  Key habitat by life stage and time period for steelhead (NPCC 2004). 

Life Stage Relevant Months Key Habitat Descriptions 

Spawning Mar-Jun 
Riffles, tailouts and glides containing a mixture of 
gravel and cobble sizes with flow of sufficient depth 
for spawning activity 

Incubation Mar-Jun Riffles, tailouts, and glides as describes for spawning 
with sufficient flow for egg and alevin development.  

Fry Colonization May-Jul Shallow, slow velocity areas within the stream 
channel, often associated with stream margins.  

Active Rearing 
0-age May-Jul;  
1-age, Mar-Oct; 
2+-age, Mar-Oct  

Gravel and cobble substrates with sufficient depth 
and velocity, and boulder/large cobble/wood 
obstruction to reduce flow and concentrate food.   

Inactive Rearing 0,1-age Oct-Mar Stable cobble/boulder substrates with intersticial 
spaces.  

Migrant 
1-age, Mar-Jun 
2+-age, Mar-Jun 

All habitat types having sufficient flow for free 
movement of juvenile migrants. 

Prespawning Migrant 
Winter, Nov-Apr 
Summer, All 

All habitat types having sufficient flow for free 
movement of sexually mature adult migrants. 

Prespawning Holding 
Winter, Dec-May 
Summer, All 

Relatively slow, deep water habitat types typically 
associated with (or immediately adjacent to) the main 
channel. 

 



White Salmon Recovery Plan  Working draft 
August 10, 2006 

38 

Hatchery Production and Releases 
No hatchery programs in the White Salmon River subbasin are considered part of the 
Mid-Columbia River steelhead DPS.  Hatchery winter steelhead from the Skamania 
Hatchery on the Washougal River are released into the subbasin to support recreational 
and tribal fisheries.  A description of this program follows. 
 
Non-DPS Skamania Summer and Winter Steelhead Programs (White Salmon River):  
Smolts from these programs are from broodstock collected at the Skamania Hatchery on 
the West Fork of the Washougal River.  The summer steelhead broodstock was derived 
from summer steelhead from the Washougal and Klickitat Rivers.  The winter steelhead 
broodstock was derived from returns to the Washougal River.  These are isolated 
programs, and the hatchery steelhead are segregated from the natural-origin summer and 
winter steelhead. 
 
The program goal is to provide fisheries for summer and winter steelhead in the  
White Salmon River as mitigation for hydro-system development and habitat loss, and to 
meet obligations under U.S. v. Oregon.  The program production goal is an annual release 
of a 24,000 summer and 20,000 winter steelhead smolts, actual releases vary from year to 
year.  Production is adipose fin-clipped to allow for selective fisheries and to facilitate 
assessment of the ratio of hatchery adults to wild adults.  The smolts are trucked from 
Skamania Hatchery and direct stream released into the White Salmon River at RM 1.5.  
A more suitable broodstock would have to be developed or identified if hatchery fish are 
used to expedite the re-colonization of habitats upstream of Condit Dam. 
 
Stray rates for these programs have not been estimated.  Natural production in the White 
Salmon River is limited to the river below Condit Dam.  This natural production has not 
been estimated.  
 
Harvest 
This section briefly describes fisheries and harvest levels influencing steelhead in the 
White Salmon subbasin.  A more detailed discussion is included in Appendix A.  
 
Harvest of steelhead, while locally important, was likely less important historically than 
salmon harvest due to lower abundances and spawning times that coincided with higher 
flows (NPCC 2004, p. 105).  In the White Salmon subbasin, the Yakama Nation reports 
having fished for steelhead historically as high as Husum Falls and Rattlesnake Falls (YN 
Cultural Resources Dept., personal communication).  On the Columbia River, Chapman 
(1986) estimated that historical harvest rates of Columbia River steelhead exceeded 80 
percent in the late 1800s during the development of the Columbia River fishery. 
Commercial harvests of steelhead were prohibited in Washington in 1913 and in Oregon 
in 1974. Since 1986, sport fisheries in the Columbia River and Washington tributaries 
have been regulated under wild steelhead release. All fisheries have been substantially 
reduced since the listing of steelhead for protection under the ESA in 1998.  Today, wild 
steelhead are intercepted primarily in mainstem Columbia River tribal, commercial, and 
sport fisheries along with tributary sport fisheries. 
 

Comment [bt2]: Name of individual? 
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Since steelhead and salmon in the White Salmon River basin are listed for protection 
under the ESA, tributary fisheries must be approved by NMFS.  WDFW developed a 
Fisheries Monitoring and Evaluation Plan (FMEP) for steelhead and salmon fisheries in 
the Mid-Columbia River ESU/DPS in 2001 and is in final consolation with NMFS for a 
section 4(d) permit for these activities. Wild summer steelhead impacts were substantially 
reduced in 1986 after wild steelhead release regulation were enacted. Current impacts 
from tributary sport fisheries are estimated to be 4 percent for summer steelhead and 4 
percent for winter steelhead (NPCC 2004). 
 
Mainstem Columbia River sport and commercial impacts are not estimated directly for 
White Salmon River steelhead, but are estimated for the Mid-Columbia River steelhead 
DPS. Mid-Columbia River impacts are less than 2 percent and these impacts occur 
mainly in the spring chinook tangle net fishery and the summer steelhead sport fishery 
(NPCC 2004).  WDFW receives authorization for these fisheries through a section 7/10 
consultation and biological opinion from NMFS. 
 
Tribal fisheries affect both summer and winter steelhead. These fisheries are authorized 
through a section 7/10 consultation and biological opinion from NMFS. Tribal fisheries 
target salmon stocks; steelhead may be incidentally taken when salmon fishing.  Summer 
steelhead are caught primarily in the fall fishery, with fewer fish caught in other fisheries. 
They are also intercepted in ceremonial and subsistence fisheries. In 2003, the projected 
impacts to wild Mid-Columbia River steelhead from tribal fisheries was 4 percent and the 
maximum impact was 9 percent.  The annual cumulative impact from all fisheries is 
likely to range from 11 percent to a maximum of 16 percent of run-size (NPCC 2004).  

 

 
Figure 3-5  Estimated harvest rate by fisheries for White 
Salmon subbasin wild steelhead (NPCC 2004). 

 
3.2.2  White Salmon Chinook Salmon 
This section describes fall and spring chinook populations in the White Salmon subbasin. 
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Current Status within the ESU 
White Salmon chinook salmon (Oncorhynchus tshawytscha) are part of the lower 
Columbia River chinook salmon ESU, which includes all naturally spawned populations 
of chinook salmon in the Columbia River and its tributaries from its mouth at the Pacific 
Ocean upstream to a transitional point east of Hood River in Oregon and the White 
Salmon River in Washington.  The historical site of Celilo Falls on the Columbia River is 
considered the transitional point for this ESU, since it may have been a migration barrier 
to chinook at certain times of year (Meyer et al. 1998).  Figures 3-6 and 3-7 show the 
historical independent populations within this ESU as identified by the W/LC TRT 
(Myers et al. 2005).  The ESU exhibits three major life history types: fall-run (tules), late 
fall-run (brights), and spring-run.  The White Salmon River supports two of these life 
history strategies: fall-run and spring-run. 
 

Chinook in the White Salmon are included in two of six strata within the lower Columbia 
River chinook salmon ESU.  The Gorge fall-run stratum contains the White Salmon 
River fall-run, as well as the lower and upper Gorge fall-run populations.  The Gorge 
spring-run stratum contains the White Salmon River spring-run and the Hood River 
spring-run. 
 

The lower Columbia River chinook salmon ESU was listed as threatened on March 24, 
1999.  The W/LC TRT considers the White Salmon River fall-run chinook population to 
be at very high risk of extinction and the White Salmon River spring-run chinook 
population to be extirpated because of Condit Dam (McElhany et al. 2004). 

 
Figure 3-6  White Salmon fall chinook are one of the historical independent 
lower Columbia River ESU early and late-fall-run chinook salmon populations 
(Myers et al. 2002).  
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Figure 3-7.  White Salmon spring chinook are a historical lower Columbia 
ESU spring-run chinook salmon population (Myers et al. 2002).  

 
Abundance and Productivity  
The W/LC TRT recognizes two historical independent chinook salmon populations in the 
subbasin: White Salmon fall-run chinook salmon and White Salmon spring-run chinook 
salmon (Meyers et al. 2003).  These populations are described below. 
 

White Salmon fall chinook 
Tule fall chinook are considered native to the system, although the historical size of the 
fall-run to the White Salmon River is unknown.  Past hatchery records indicate that fall-
run chinook salmon in the Little White Salmon and White Salmon rivers began spawning 
in early September, with peak egg takes in the later part of the month (21 September 
1901); 12,840,700 eggs were collected in 1901 (Meyers et al. 2003; Bowers, 1902). 
 
The current stock origin for the natural spawning tule fall chinook is considered mixed 
(Klickitat Lead Entity 2005).  Hatchery tule fall chinook were last released in the White 
Salmon River in the 1980s, but strays are commonly recovered in the river (WDFW 
2003).  The Spring Creek National Fish Hatchery is located on the Columbia River 
approximately three miles west of the mouth of the White Salmon River. 
 
The level of wild tule production in the White Salmon River remains unknown, however, 
surveys conducted by the Pacific States Marine Fisheries Commission (PSMFC) provide 
some indication of White Salmon fall chinook run-size.  PSMFC’s estimates wild fall-run 
chinook escapement by subtracting the hatchery component ─ calculated by expanding 
the number of coded wire tags recovered during carcass surveys by the Spring Creek 
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Hatchery brood year tag rate ─ from the total tule escapement.  PSMFC’s estimates of 
wild spawner escapement from 1992 to 2003 averaged 319 spawners and ranged from 32 
to 1,696 (NPCC 2004, pg.75).  Figure 3-8 shows estimated level of wild fall-run chinook 
escapement in the White Salmon River from 1992 to 2003. 

 
Figure 3-8  Wild and total tule fall chinook escapement for the 
White Salmon River from 1992 to 2003 

 
White Salmon spring chinook 

Biologists generally believe the White Salmon spring chinook population was historically 
significant, but declined to low numbers after construction of Condit Dam (LCFRB 
2004).  The W/LC TRT considers the population to be extirpated, or nearly so (McElhany 
et al. 2004).  Recent hatchery releases return to spawn below Condit Dam, however, their 
reproductive success is unknown (NPCC 2004).   
 
Spatial Structure and Diversity 
Historically, chinook salmon ranged up the White Salmon River to above Husum Falls 
(RM 12) and possibly to Big Brothers Falls at RM 16.3. They also migrated into 
Rattlesnake Creek (NPCC 2004).  It is unknown whether chinook salmon observed at 
Husum Falls were spring or fall chinook salmon because the White Salmon River gorge 
is inundated by Condit Dam, and it is not known if barrier waterfalls existed to maintain a 
separation between spring and fall chinook salmon.  Important habitat for fall chinook 
exists below Condit Dam and important habitat for spring chinook above the dam, with a 
probably a transition zone between the areas where the habitat is important for both races 
(NPCC 2004, pg. 71). 
 
Since 1913, Condit Dam has limited distribution for both chinook races to the 3.4-mile 
area below the dam.  This development affected the fall-run less than the spring-run since 
most historical fall chinook habitat remained accessible.  The dam significantly affected 
spring chinook production in the subbasin as the run’s historical spawning habitat exists 
above the dam and became inaccessible (NPCC 2004). 
 
Today, chinook salmon spawn and rear in the lower White Salmon River below Condit 
Dam.  Most of these fish are fall chinook, however the run is heavily influenced by 
hatchery strays.  Some W/LC TRT members consider the Spring Creek NFH broodstock 
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as a potential source for reestablishing a native run, as it may have been established using 
White Salmon River fall-run fish before construction of Condit Dam (McElhany et al. 
2004, pg 70).  W/LC TRT members generally believe that the construction of Condit 
Dam extirpated spring chinook in the White Salmon River and eliminated the genetic 
resources of the population (McElhany et al. 2004, pg 71). 
 
Key Habitat during Different Life Stages 
White Salmon River fall-run chinook are considered an ocean type because they migrate 
to the ocean as subyearlings. Tule chinook begin entering the Columbia River in early 
August, with the greatest abundance in the estuary between late August and early 
September. Tule counts at Bonneville Dam generally peak between September 4 and 
September 9.  Most tules mature at age three, with very few five year olds. Fall chinook 
spawning in the White Salmon River peaks in late September through early October. The 
adults tend to spawn in mainstem rivers and large tributaries.  
 
Since native spring-run chinook are extirpated in the White Salmon, little is known about 
them and their life history information is assumed consistent with lower Columbia River 
ESU spring chinook.  These spring chinook are considered a spring type because they 
primarily smolt as yearlings. Fecundity varies within and among chinook salmon 
populations.  Spring chinook spawning occurs slightly earlier than fall chinook, primarily 
in September (NPCC 2004).  
 
Both fall and spring chinook salmon generally spawn in streams reaches at least 10 feet 
wide. They construct redds in gravel and small cobble substrate in pool tailouts, riffles, 
and glides. Eggs remain in the gravel until emergence, which occurs from February to 
April depending on water temperatures. Emerging fry seek out shallow, low velocity 
areas in the stream channel; preferring backwater and dammed pools, along with glides. 
Shortly after fry colonization, however, tule fall chinook juveniles begin their 
outmigration, while the spring chinook juvenile can continue rearing until October. 
During the inactive or overwintering life stage, spring chinook juvenile prefer non-
turbulent deeper water habitat types (primary pools) in the main channel, but also use 
slower portions of large cobble riffles.  Yearling spring chinook outmigrate during the 
following spring.  Table 3-3 shows key habitat for fall and spring chinook during 
different life stages. 
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Table 3-3  Key habitat by life stage and time period for fall/spring chinook (NPCC 2004). 

Life Stage Relevant Months Key Habitat Descriptions 

Spawning 
Tule Sep-Nov  
Spring Aug-Sep 

Riffles, tailouts and the swifter areas in glides 
containing a mixture of gravel and cobble sizes with 
flow of sufficient depth for spawning activity 

Incubation Aug-May 
Riffles, tailouts, and the swifter areas of glides as 
describes for spawning with sufficient flow for egg 
and alevin development.  

Fry Colonization Feb-May 

Shallow, slow velocity areas within the stream 
channel, including backwater areas, often associated 
with stream margins and back eddies and usually in 
relatively low gradient reaches. 

Active Rearing 
Tule Fub-June 
Spring Mar-Oct  

Relatively slow water habitat types, often near 
velocity shears, often associated with relatively low 
gradient stream channel reaches, including primary 
pools, backwaters, tailouts, glides, and beaver ponds. 

Inactive Rearing Oct-Mar 
Non-turbulent habitat types, particularly deeper water 
types within the main channel, but also including 
slower portions of large cobble riffles. 

Migrant 
Tule, Age 0 Feb-Jun 
Spring, Age1 Mar-May 

All habitat types having sufficient flow for free 
movement of juvenile migrants. 

Prespawning Migrant 
Tule Aug-Oct 
Spring Feb-Sep 

All habitat types having sufficient flow for free 
movement of sexually mature adult migrants. 

Prespawning Holding 
Tule Aug-Nov 
Spring Aug-Sep 

Relatively slow, deep water habitat types typically 
associated with (or immediately adjacent to) the main 
channel. 

 
Hatchery Production and Releases 

Fall-run chinook salmon 
No hatchery fall chinook are released directly in the White Salmon subbasin, however, 
hatchery tule fall chinook from Spring Creek NFH do stray into the subbasin, supporting 
natural production.  Spring Creek NFH tule fall chinook salmon are considered part of 
the lower Columbia River chinook salmon ESU.  Upriver bright (URB) fall chinook 
salmon released from the Little White Salmon NFH have been straying into the White 
Salmon River.  This URB fall chinook salmon program is not part of the lower Columbia 
River chinook salmon ESU.  These programs are described below: 
 

• Spring Creek National Fish Hatchery (NFH) tule fall chinook salmon 
Fall chinook salmon from the White Salmon River were used to establish the 
Spring Creek NFH fall chinook salmon program and are part of the lower 
Columbia River chinook salmon ESU.  The program uses only returns to the 
hatchery for broodstock, but has incorporated other tule stocks in the past.  Non-
Spring Creek NFH tule fall chinook salmon were last released from the hatchery 
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in 1991 (Bonneville tule fall chinook salmon). The Spring Creek NFH tule fall 
chinook salmon is the most representative of the native chinook salmon 
population that was historically present in the White Salmon River. 
 
The program mitigates for lost and degraded habitat due to the construction and 
operation of the Columbia River hydrosystem by producing locally adapted 
broodstock for sport, commercial, tribal, and international harvest.  This isolated 
program uses returning hatchery-origin adults for broodstock. The production 
goal for the current program is for a total release of 15,100,000 subyearlings 
annually. This production requires a minimum of 7,000 adults (4,000 females). 
This large broodstock will maintain the diversity of the population, and the 
program practices BMPs.  When Condit Dam is removed, fall chinook salmon 
from the program will be used to re-introduce fall chinook salmon into the basin. 
Genetic analysis of naturally spawning fall chinook salmon in the White Salmon 
and other Bonneville Pool tributaries is being conducted to determine if Spring 
Creek NFH fall chinook salmon are representative of the naturally spawning 
populations of fall chinook salmon. 
 
The stray rate into local tributaries of Spring Creek NFH tule fall chinook salmon 
is unknown, but program fish are supporting naturally spawning tule fall chinook 
salmon in upper gorge tributaries ─ including the White Salmon River.  The exact 
proportion of program fish on the spawning grounds in unknown because only a 
small number of program fish are marked.  Habitat is very limited within the 
reference populations, and with the large returns of program fall chinook salmon, 
a majority of the spawners are probably program fish. These program fish also 
contribute to natural spawning populations in the White Salmon River and the 
Hood River. The number of tule fall chinook salmon spawners has increased in 
recent years with 561 being observed in the Wind River, 8645 in the White River, 
and 262 in the Klickitat River (preliminary estimates for 2003, WDFW 
11/15/2005 email). Smolt-to-adult survival rates averaged 0.136 percent for the 
1991-95 brood years (Spring Creek NFH HGMP 2002). The total exploitation rate 
for the hatchery program was as high as 75.3 percent for the 1982-89 brood years. 
A more recent estimate has the total exploitation rate at 67 percent, with nearly 
half of the impacts occurring in-river, primarily in the Zone 6 area above 
Bonneville Dam (Spring Creek NFH HMGP 2002). The Spring Creek NFH is 
funded through the Mitchell Act and by the Army Corps of Engineers.  Future 
funding of this program is uncertain. The program is currently under-funded, and 
it has a large backlog of maintenance and monitoring needs. 

 
• Non-ESU Little White Salmon NFH upriver bright fall chinook salmon 

The original source of this stock of upriver bright fall chinook salmon was 
collected at the Bonneville State Fish Hatchery.  The current source of URB fall 
chinook salmon is returns to the Little White Salmon NFH. The URB fall chinook 
salmon stock is not native to the Little White Salmon and is not considered part of 
the lower Columbia River chinook salmon ESU. 
 

Comment [bt3]: Anything more 
recent? 
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The purpose of the program is to successfully rear and release URB fall chinook 
salmon into the Little White Salmon River to provide mitigation for lost and 
degraded habitat due to the construction and operation of the Columbia River 
hydrosystem, to meet U.S. v. Oregon court agreements, and to provide 1.7 million 
fry for release in the Yakima River basin.  The program production goal is to 
release 2.0 million subyearlings at the hatchery.  The program is managed as an 
isolated program.  
 
The program has been successful in meeting the broodstock needs for 1,860 
adults, except in 1998 when URB stock from other programs was used to fill 
production shortfalls due to equipment failure. Stray rates to other tributaries in 
the upper gorge area have not been determined, but naturally spawning URB fish 
have been observed in Bonneville Pool tributaries (e.g., White Salmon River) and 
below Bonneville Dam. These strays adversely affect tule fall chinook salmon 
populations as a result of redd super-imposition and competition for resources, 
although additional monitoring is needed to evaluate the extent of these impacts. 
Harvest rate estimates for the 1990, 1991, and 1992 brood years were 46.7 
percent, 52.2 percent, and 37.3 percent, respectively (LWS NFH URB HGMP 
2002).  The 1990-94 average brood year juvenile-to-adult survival was 0.32 
percent.  The on-station release portion of this program is funded through the 
Mitchell Act and the Corps of Engineers (COE).  Future funding of the program is 
uncertain.  Yakima basin releases are partially funded by BPA and the COE. 

 
 Spring-run chinook salmon 
Presently there are no hatchery programs associated with this population.  Spring chinook 
salmon are not observed spawning in the White Salmon River, which lacks adult holding 
and rearing habitat. 
 
Harvest  
This section briefly describes fisheries and harvest levels influencing chinook salmon 
populations in the White Salmon subbasin.  A more detailed discussion is included in 
Appendix A.  
 
While heavy harvest of Columbia River chinook salmon occurred in the late 1800s and 
early 1900s, all fisheries have been substantially reduced since the listing of chinook 
salmon for protection under the ESA in 1998.  Today, wild chinook salmon are 
intercepted primarily in ocean, mainstem Columbia River, commercial, tribal, and sport 
fisheries along with tributary sport fisheries. 
 
The tule fall-run lower Columbia chinook are heavily impacted by ocean fisheries.  The 
exploitation rate on lower Columbia River tule fall chinook is expected to be 35 percent 
during the 2002 ocean fisheries (NPCC 2004; NMFS 2000).  Mainstem Columbia River 
non-tribal recreational and commercial fisheries in 2002 account for an exploitation rate 
of 10 percent of tule fall chinook (NPCC 2004; NMFS 2002).  Tribal fisheries are not 
expected to have a significant impact on the entire tule fall chinook run, but have a higher 
impact on the BON pool tule populations including the White Salmon River (NPCC 
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2004; NMFS 2000). Tule fall chinook are minimally impacted by tributary fisheries.  
Exploitation of lower Columbia River tule fall chinook during ocean and Columbia River 
mainstem fisheries averaged 69.2 percent from 1980 through 1994 and 35.3 percent since 
1995 (NPCC 2004; NMFS 2002).  These fisheries are estimated to exploit 45 percent of 
the 2002 lower Columbia River tule fall chinook run (NPCC 2004; NMFS 2002).  The 
White Salmon River tributary fishery accounts for less than 1 percent of the total run-size 
of lower Columbia River fall chinook, and less than 4 percent of the White Salmon River 
tule fall chinook.  The NMFS has developed criteria for establishing harvest rates that are 
consistent with salmon recovery termed Rebuilding Exploitation Rates (RER) (NMFS 
2000).  The RER for naturally produced lower Columbia River tule fall chinook is 49 
percent (NMFS 2000). This includes the impact from all fisheries: ocean, Columbia 
River, tribal, and recreational tributary (NPCC 2004). 
 
Estimates of the total recreational chinook catch in the White Salmon River are based on 
catch record cards.  Data recording errors and fish misidentification may be represented 
in these data, along with dip-in fish destined for upriver systems.  The exploitation rate of 
White Salmon River tule fall chinook during WDFW-regulated fisheries in the White 
Salmon River is less than 5 percent of the terminal run.  The terminal run-size is 
estimated based on the annual catch rate and spawning escapement estimate data 
collected since 1995 (NPCC 2004, p. 83).  The annual catch of wild tule fall chinook is 
approximately 30 fish and the annual escapement estimate is 461, therefore the annual 
terminal run of White Salmon River tule fall chinook is approximately 491 fish.  Total 
run-size of the White Salmon River tule fall chinook and total fisheries impact can be 
extrapolated from these data. Using the estimated annual terminal run-size and estimated 
annual exploitation from ocean and Columbia River mainstem fisheries, the estimated 
average total run-size of White Salmon River tule fall chinook is 784 fish (K. Harlan, 
PSMFC, pers. comm.; NMFS 2002b).  Figure 3-9 shows the distribution of the estimated 
annual White Salmon tule fall chinook run (n = 784) based on data collected since 1995. 
The WDFW fisheries in the White Salmon River will harvest approximately 4 percent of 
the total run of the White Salmon River tule fall chinook (30/784 = 0.04) (NPCC 2004). 
 

 
Figure 3-9.  Distribution of the estimated annual White Salmon tule fall chinook run (n = 784) based 
on data collected since 1995 (K. Harlan, WDFW; NMFS 2002). 
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3.2.3  White Salmon Coho 
This section describes the White Salmon coho population. 
 
Current Status within the ESU 
The W/LC TRT identified coho salmon (Oncorhynchus kisutch) in the White Salmon 
River as an independent population in the lower Columbia coho salmon ESU (McElhany 
et al. 2003).  The ESU includes all naturally spawned coho populations in the Columbia 
River and its tributaries from the mouth of the Columbia River to a transitional point east 
of the Hood River in Oregon and the White Salmon River in Washington (Figure 3-10).  
The population is part of the Gorge stratum, one of three major population groupings in 
the lower Columbia River coho ESU.  
 
The lower Columbia River coho salmon ESU was listed as threatened on June 28, 2005.  
The W/LC TRT considers the White Salmon coho population to be at very high risk of 
extinction (McElhany et al. 2004). 
  

 
Figure 3-10.  Tentative historical populations of the lower Columbia River 
coho salmon ESU (Myers et al. 2002). 

 
Abundance and Productivity 
Coho salmon are native to the White Salmon River (WDF et al. 1993).  Currently, the 
size of this population is unknown.  In a 2004 population status evaluation, W/LC TRT 
members found that there was not enough data to determine the productivity and 
abundance of the White Salmon River coho population (McElhany et al. 2004, pg. 86). 
Some members noted that the population was probably extirpated following construction 
of Condit Dam, as most historical spawning habitat for the population lies above the dam.   
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Spatial Structure and Diversity 
Historical coho distribution extended from the mouth up to RM 14 in the mainstem and 
into Buck, Spring, Indian, and Rattlesnake creeks (Figure 3-11) (NPCC 2004). This range 
provided approximately 21 miles of spawning and rearing habitat for coho salmon, with 
most spawning habitat above Condit Dam. The current distribution is limited to the area 
below Condit Dam (NPCC 2004, pg. 118). 
 

 
Figure 3-11.  Historical spawning distribution of coho salmon in 
the White Salmon River (McElhany et al. 2004). 

 
Key Habitat during Different Life Stages 
Coho adults return to the White Salmon from September through November, and 
typically spawn from October through January, with peak activity in November. Redds 
are constructed in gravel and small cobble substrate in pool tailouts, riffles, and glides, 
with sufficient flow depth for spawning activity.  The eggs incubate in the gravel from 
October to May and generally emerge from February to April, depending on water 
temperatures. Emerging fry migrate to shallow, low velocity areas associated with stream 
margins and back eddies. 
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After fry colonization, juvenile coho seek out slow water habitat types near velocity 
shears, which are often associated with relatively low gradient stream reaches where they 
continue rearing until October.  Preferred areas are primary, backwater, and dammed 
pools.  As winter approaches, juveniles become inactive and prefer off channel pool 
habitat over primary pool habitat for overwintering.  Coho yearling migration occurs the 
following spring, peaking in May.  Key habitat descriptions by life stage are found in 
Table 3-4. 
 

Table 3-4.  Key habitat by life stage and time period for White Salmon River coho salmon (NPCC 2004). 

Life Stage Relevant 
Months Key Habitat Descriptions 

Spawning Oct-Jan 
Riffles, tailouts and the swifter areas in glides containing a 
mixture of gravel and cobble sizes with flow of sufficient 
depth for spawning activity 

Incubation Oct-May 
Riffles, tailouts, and the swifter areas of glides as describes 
for spawning with sufficient flow for egg and alevin 
development.  

Fry Colonization Mar-May 

Shallow, slow velocity areas within the stream channel, 
including backwater areas, often associated with stream 
margins and back eddies and usually in relatively low 
gradient reaches. 

Active Rearing 
0-age Mar-Oct 
1-age Mar-May 

Relatively slow water habitat types, often near velocity 
shears, often associated with relatively low gradient stream 
channel reaches, including primary pools, backwaters, 
tailouts, glides, and beaver ponds. 

Inactive Rearing Oct-Mar 
Non-turbulent habitat types, particularly deeper water types 
within the main channel, but also including slower portions 
of large cobble riffles. 

Migrant Mar-May All habitat types having sufficient flow for free movement 
of juvenile migrants. 

Prespawning Migrant Sep-Nov All habitat types having sufficient flow for free movement 
of sexually mature adult migrants. 

Prespawning Holding Oct-Dec Relatively slow, deep water habitat types typically 
associated with (or immediately adjacent to) the main 
channel. 

 
Hatchery Production and Releases 
There are no hatchery programs that directly release hatchery coho salmon into the White 
Salmon River. The coho salmon program at the Little White Salmon NFH released coho 
salmon that contributed to strays into the White Salmon River, but stray rates have not 
been estimated.  This program was discontinued after releases in 2004 due to funding 
shortfalls.  The program was funded through the Mitchell Act.   
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Harvest 
This section briefly describes fisheries and harvest levels impacting coho salmon in the 
White Salmon subbasin.  A more detailed discussion is included in Appendix A.  
 
Harvest rates for coho salmon were high in the late 1800s and early 1900s, declined after 
this period, and increased again when Mitchell Act hatchery production became 
available. From 1970 to 1983, harvest rates for Columbia River coho salmon ranged from 
70 percent to 90 percent (NPCC 2004, p. 123).  Recently, commercial and recreational 
harvests of coho salmon have been reduced to protect wild coho salmon from the Sandy 
and Clackamas rivers and the Oregon Coast.  Harvest rates of ESA listed coho salmon 
were less than 15 percent between 1999 and 2002 (NPCC 2004).  Current coho salmon 
harvest in the ocean, Columbia River, and tributaries is managed to meet hatchery 
escapement objectives and meet rebuilding objectives for the Clackamas River 
population.  Harvest rates of White Salmon River coho salmon are unknown (NPCC 
2004). 
 
3.2.4  White Salmon Chum 
This section describes the White Salmon chum population. 
 
Current Status within the ESU 
White Salmon chum (Oncorhynchus Keta) are considered part of the Columbia River 
chum salmon ESU (Myers et al. 2003).  NMFS defined the Columbia River chum salmon 
ESU as including all naturally spawning populations in the Columbia River and its 
tributaries in Washington and Oregon (Fed. Reg., V64, N57, March 25, 1999, p. 14508) 
(Figure 3-11). 
 
The Columbia River chum ESU was listed as threatened in 1999.  At that time, NMFS 
Biological Review Team (BRT) was concerned about the dramatic declines in abundance 
and contraction in distribution from historical levels (Good et al. 2205).  More recently, 
the WLC-TRT has estimated that close to 90 percent of this ESU’s historical populations 
are extinct or nearly so, resulting in loss of much diversity and connectivity between 
populations. Only two of sixteen populations are presently considered extant.  These 
remaining populations are small, and overall abundance for the ESU is low.  This ESU 
has shown low productivity for many decades, even though the remaining populations are 
at low abundance and density-dependent compensation might be expected (Good et al. 
2005).  
 
The Columbia River chum ESU includes three strata:  Coastal, Cascade and Columbia 
Gorge.  White Salmon chum are considered part of the upper Gorge tributaries historical 
population.  The population is included in the Gorge stratum, one of three major 
population groupings in the ESU. 
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Figure 3-12  Historical demographically independent chum salmon populations in the lower 
Columbia River ESU (Myers et al. 2002). 

 
Abundance and Productivity 
The historical chum run-size in the Columbia River has been estimated at nearly 1.4 
million fish per year.  Annual escapements to Washington waters of the lower Columbia 
mainstem and tributaries declined to an average of 3,000 after 1955 (WDFW 2001).  The 
chum returns remained relatively stable at low levels from 1956-2000, but there were 
significant increases in returns to Washington waters during 2001-2002 as indicated in 
index area peak counts in Grays River, Hardy Creek, and Hamilton Creek area.  Very few 
chum salmon return to areas above Bonneville Dam.  In 1998 and 1999, about 195 and 
135 chum salmon, respectively, were observed ascending the fish ladder at the dam 
(Keller 2001, NMFS 2000).  Recent chum surveys by WDFW have identified less than 5 
chum morts annually; no morts were observed in 2005 (Jenkins, personal communication 
2006).  Today, chum salmon are limited almost exclusively to habitats downstream of 
Bonneville Dam, with the majority of spawning occurring on the Washington side of the 
Columbia River. 
 
Little is known about the chum salmon production potential of subbasins in the lower 
Columbia River.  Chum salmon fecundity data are variable.  In North America, literature-
reported individual fecundity ranged from 2,018 to 3,977 eggs per female.  No fecundity 
data are available for wild chum salmon in the lower Columbia River, or specifically for 
the White Salmon River. 
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In the upper Gorge population, dam-related reduction in abundance was assumed to be 96 
percent.  The impacts were assumed to be 20 percent passage mortality for juveniles and 
an additional 50 percent for adults (LCFRB 2004, Appendix A). 
 
Spatial Structure and Diversity 
While many streams in the lower Columbia River support small populations of chum 
salmon, large enough numbers to conduct a meaningful allozyme analysis have only been 
found in two regions, Grays River and just downstream of Bonneville Dam (Hamilton 
and Hardy creeks).  No information regarding diversity for the chum in White Salmon is 
available. 
 
Chum are presumed to access the same area available to them historically.  However, the 
pool behind Bonneville Dam has inundated approximately 80 percent of the historical 
habitat (NPPC 2004). 
 
Key Habitat during Different Life Stages 
Chum seldom show persistence in surmounting river blockages and falls.  They usually 
spawn in lower river reaches.  They dig their redds in the mainstem, tributaries or in side 
channels of rivers from just above tidal influence to nearly 60 miles (100 km) from the 
sea.  They spawn in shallower, slower-running streams and side channels more frequently 
than do other salmonids.  Water velocity in spawning areas varies widely for chum 
salmon.  In Washington, Johnson et al. (1971) measured water velocities near 1,000 
chum salmon redds and found that velocities where fish spawned varied from 0.0 to 5.5 
ft/sec (0.0 to 167.6 cm/sec), and that over 80 percent of the fish spawned in velocities 
between 0.7 and 2.7 ft/sec (21.3 and 83.8 cm/sec).  This range is similar to that found in 
other species of salmon. 
 
One of the earliest detectable differences between chum salmon populations in different 
areas is the time it takes for eggs to incubate, hatch, and emerge as alevins from the 
gravel.  Differences between populations are caused by physical factors such as stream 
flow, water temperature, dissolved oxygen, and gravel composition, and by such biotic 
factors as genetics, spawning time, and spawning density, all of which can affect survival 
(reviewed in Bakkala 1970, Salo 1991). 
 
Water temperature is believed to have the most influence on the rate of embryonic 
development in chum salmon (reviewed in Bakkala 1970, Koski 1975, Salo 1991).  The 
amount of heat, measured in TUs, required by fertilized chum salmon eggs to develop 
and hatch is about 400-600 TUs, and the heat required to complete yolk absorption is 
about 700-1,000 TUs.  Lower water temperatures can prolong the time required from 
fertilization to hatching by 1.5–4.5 months. 
 
Chum salmon do not typically have substantial freshwater rearing time. Most chum 
juveniles begin seaward migration with minimal time spent in natal streams.  
Consequently, the period of estuarine residence appears to be the most critical phase in 
the life history of chum salmon and may play a major role in determining the size of the 
subsequent adult run back to fresh water.  Chum salmon juveniles, like other anadromous 
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salmonids, use estuaries to feed before beginning long-distance oceanic migrations. 
However, chum and ocean-type chinook salmon usually have longer residence times in 
estuaries than do other anadromous salmonids (Dorcey et al. 1978, Healey 1982). 
 
Little is known about the seaward migration of juvenile chum salmon from the Columbia 
River. Generally, however, migration of chum salmon juveniles out of estuaries appears 
to be closely correlated with prey availability (LCFRB 2004, Appendix A). 
 
Hatchery Production and Releases 
Historical and current hatchery influences on chum are minimal.  Hatchery chum salmon 
have been released into only 4 of 10 Washington populations.  Hatchery fish do not 
comprise a substantial fraction of any naturally spawning chum population and all 
originate from local wild populations (category 1 brood types).  Current chum hatchery 
programs are focused on reintroduction (Chinook River) and conservation (Duncan 
Creek) (LCFRB 2004, Appendix A). 
 
Harvest 
Chum salmon once were very abundant in the Columbia River basin with commercial 
landings ranging from 1 to 8 million pounds (80,000 to 650,000 fish) in most years 
before the early 1940s.  Chum salmon were harvested in significant numbers in mainstem 
Columbia River commercial fisheries until their decline in the early 1950s.  Chum were 
harvested in late fall with most caught in November.  Corresponding with the decline in 
salmon returns, late fall commercial fisheries were reduced.  December has been closed 
to commercial salmon fishing since 1949 and November commercial fisheries have been 
closed or minimized since 1959.  Commercial chum landings gradually diminished 
during the 1940s and 1950s to less than 50,000 pounds annually by 1959 (LCFRB 2004, 
Appendix A).  Harvest in the lower Columbia River mainstem has been below 100 chum 
per year since 1992 (LCFRB 2004).  Retention of chum in tributary recreational fisheries 
is prohibited.  Recreational harvest impacts on chum salmon in the lower Columbia River 
are minimal. 
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4.  TRT Viability Assessment Results 

 
Chapter 4 describes viability assessments result for Mid-Columbia steelhead and lower 
Columbia chinook, coho and chum populations in the White Salmon watershed.  The 
ICTRT conducted the viability assessment for White Salmon Mid-Columbia steelhead 
and the W/LC TRT performed the assessment for White Salmon chinook, coho and 
chum. 
 

4.1  White Salmon River Summer/Winter Steelhead Population 
 
The White Salmon steelhead population (Figure 4-1) is part of the Mid-Columbia 
Steelhead DPS which has four major population groupings, including:  Cascade Eastern 
Slope Tributaries, John Day River, Umatilla and Walla Walla Rivers, and the Yakima 
River group.  The DPS contains both summer and winter-run steelhead.  The White 
Salmon population is an historic population, and had both summer and winter life history 
patterns.  This population resides in the Cascade Eastern Slope Tributaries MPG. 
 
The ICTRT classified the White Salmon River population as a “basic” population (Table 
4-1) based on historical habitat potential (ICTRT 2005).  A steelhead population 
classified as basic has a mean minimum abundance threshold criteria of 500 naturally 
produced spawners with a sufficient intrinsic productivity to achieve a 5 percent or less 
risk of extinction over a 100-year timeframe. 

 
Figure 4-1.  White Salmon River steelead major and minor spawning 
aggregations (Cooney et al 2006). 

 

Comment [bt4]: The maps in this 
chapter for the White Salmon include the 
Little White Salmon in the population.  
This is confusing since we don’t discuss 
the Little White Salmon here. 
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Table 4-1.  White Salmon summer/winter steelhead basin statistics (Cooney et al. 2006). 
Drainage Area (km2) 1,368 
Stream lengths km* (total) 162 
Stream lengths km* (below natural barriers) 130 
Branched stream area weighted by intrinsic potential (km2) 0.266 
Branched stream area km2 (weighted and temp. limited) 0.266 
Total stream area weighted by intrinsic potential (km2) 0.554 
Total stream area weighted by intrinsic potential (km2) temp limited 0.554 
Size and Complexity category Basic 
Number of MaSAs 1 
Number of MiSAs 0 

* All stream segments greater than or equal to 3.8m bankfull width were included 
**Temperature limited areas were assessed by subtracting area where the mean weekly modeled water temperature was greater than 22oC. 
 
Current Abundance and Productivity 

Currently there is no production in 
the White Salmon River population.  
This is an extirpated population. 
 
 
 
 
 
 
 
 
 
 
 
 
Spatial Structure and Diversity 

The ICTRT has identified one major spawning area (MaSA) and no minor spawning areas 
(MiSAs) within the White Salmon River steelhead population.  There is no current spawning in 
this population, as this is an extirpated population. 
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Factors and Metrics 
 
A.1.a  Number and spatial arrangement of spawning areas. 
The White Salmon steelhead population includes one MaSA and no MiSAs. 
 
A.l.b.  Spatial extent or range of population. 
This is an extirpated population.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4-2.  White Salmon River population distribution. 
(Cooney et al. 2006) 
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B.3.a.  Distribution of population across habitat types. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4-3.  White Salmon River population distribution across 
various ecoregions.  (Cooney et al. 2006). 

 
 

Ecoregion 
% of historical spawning 
area in this ecoregion (non-
temperature limited) 

% of currently occupied 
spawning area in this 
ecoregion (non-temperature 
limited) 

Oak/Conifer Foothills 100.0 100.0 

Table 4-2.  White Salmon Summer/Winter steelhead– proportion of spawning area across 
ecoregion ( (Cooney et al. 2006). 
 
B.4.a.  Selective change in natural processes or selective impacts. 
 
Hydropower system:  n/a 
 
Harvest:  n/a 
 
Hatcheries:  n/a 
 
Habitat:  n/a 
 

 



White Salmon Recovery Plan  Working draft 
August 10, 2006 

59 

4.2  Cascades Eastern Slope Tributaries Major Population Group  
The ICTRT used assessment results for the independent populations to identify viability 
options for the Cascades Eastern Slope Tributaries MPG.  This MPG contains seven 
populations: five extant populations (Klickitat River, Deschutes River (westside), 
Deschutes River (eastside), Rock Creek and Fifteenmile Creek) and two extinct 
populations (White Salmon and Deschutes Crooked River).  They applied the MPG-level 
viability criteria to identify potential viability options for the MPG. The criteria 
recommend: 
 

1. One-half of the historical populations in the MPG must meet at least minimum 
viability standards. This equals to four for this MPG. 

 
2. Viable populations within the MPG must include proportional representation of 

the Large and Intermediate sizes. Thus, two large populations and two 
intermediate populations must be included. 

 
3. All major life history strategies present historically must be represented.  So at 

least one summer run, one winter-run and one winter/summer combination must 
be included. 

 
4. One population must be highly viable. 

 
5. All populations that do not meet viable status have to be maintained. 

 
Given the above criteria, the ICTRT determined that three populations must be included 
in a viability scenario for this MPG: 
 

• Fifteenmile Creek—represents a winter-run and intermediate size 
requirement. 

 
• Deschutes River Westside—represents a summer-run and large size 

requirement. 
 

• Klickitat River—represents a winter/summer-run and a large size 
requirement. 

 
The ICTRT identified two populations as optional for viability: 
 

• Deschutes River Eastside—represents a summer-run and intermediate size 
requirement. 

 
• Rock Creek—represents a summer-run and basic size requirement. 
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4.3  White Salmon River Chinook, Coho and Chum Populations  
 
Results from the population extinction risk evaluation and recovery scenario building for 
White Salmon chinook, coho and chum populations are discussed in the Status 
Evaluation of Salmon and Steelhead Populations in the Willamette/Lower Columbia 
River Basins (McElhany et al. 2004) and Lower Columbia Salmon Recovery and Fish 
and Wildlife Subbasin Plan (LCFRB 2004).  These discussions are summarized below. 
 
4.3.1  Population Extinction Risk Analysis 
In 2004, the W/LC TRT completed a population extinction risk evaluation of salmon and 
steelhead populations in the Willamette and lower Columbia River basins, including 
White Salmon River populations (McElhany et al. 2004).  During the evaluation, 
biologists ranked each population for absolute extinction risk on a scale of 0 to 4, with 0 
= extirpation or nearly so, and 4 = very low extinction risk (McElhany et al. 2003).  
Chapter 4 discusses the methods and criteria for this evaluation.  The results of this 
evaluation are discussed below. 
 
White Salmon fall-run chinook 
White Salmon River fall-run chinook received a weighted average score of 0.86, 
suggesting that the population is at a very high risk of extinction (McElhany et al. 2004, 
pg. 70, Table 5-4).  In their review, W/LC TRT members recognized the population’s low 
total abundance, except during the last year or two.  Some team members commented that 
the population is extirpated from its historical range, except for 2 to 2.5-mile reach below 
Condit Dam, and that the overwhelming majority of fish observed in the river are 
hatchery strays from nearby hatcheries.  Other members considered the observed adults 
as de facto population members (McElhany et al. 2004, pg.70).  Overall, most W/LC 
TRT members considered the in-river fall-run chinook population to be heavily 
influenced by hatchery strays ─ though some members included the Spring Creek NFH 
in their diversity evaluation as a potential source for reestablishing a native run.    
 
Table 4-4.  Evaluation Scores for White Salmon fall-run chinook salmon (McElhany et al. 2004).  
Attribute*  0.00 1.00 2.00 3.00 4.00 Average Data quality 

Productivity 3.17 4.67 2.17 0.00 0.00 0.90 1.83 

Juvenile outmigrants NR 

Diversity 2.00 3.33 3.83 0.83 0.00 1.35 2.00 

Habitat  3.50 5.00 1.50 0.00 0.00 0.80 1.50 

Spatial Structure 7.17 2.83 0.00 0.00 0.00 0.28 3.00 
* W/LC TRT scores rated on a 0-4 scale: 0 = extirpated or nearly so, 1 = relatively high extinction risk, 3 = low extinction risk, and 4 = 
very low extinction risk.  
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White Salmon spring chinook 
White Salmon spring-run chinook received a weighted average extinction risk score of 
0.07, indication the population is likely extirpated (Table 4-5).  The team concluded that 
the population is extirpated from construction of Condit Dam.  Some members included 
observed spring-run timed spawners at the base of Condit Dam, while others considered 
these fish as strays spawning in unsuitable habitat for spring-run chinook (McElhany et 
al. 2004, pg.71). 
 

Table 4-5.  Evaluation Scores for White Salmon spring-run chinook salmon (McElhany 
et al. 2004).  

Attribute* 0.00 1.00 2.00 3.00 4.00 Average Data quality 

Productivity 9.33 0.67 0.00 0.00 0.00 0.07 1.33 

Juvenile outmigrants 10.00 NR NR NR NR NR 4.00 

Diversity 8.33 1.33 0.33 0.00 0.00 0.20 1.50 

Habitat 10.00 0.00 0.00 0.00 0.00 0.00 1.50 

Habitat (w/o dams) 3.75 3.50 2.75 0.00 0.00 0.90 1.50 

Spatial structure 9.67 0.33 0.00 0.00 0.00 0.03 3.17 

* W/LC TRT scores rated on a 0-4 scale: 0 = extirpated or nearly so, 1 = relatively high extinction risk, 3 = 
low extinction risk, and 4 = very low extinction risk.  

 
White Salmon coho 
White Salmon coho received a weighted average extinction risk score of 0.39, indicating 
that the population is likely very near extinction (McElhany et al. 2004, pg. 86).  
However, the TRT members used a default score for no data, which assumes that fish 
may exist but are not monitored, and some members noted that the White Salmon coho 
population was probably extirpated following construction of Condit Dam so the default 
score might not be appropriate (McElhany et al. 2004).  The TRT determined that 
hatchery introductions, the near absence of accessible spawning habitat, and the low 
probability of any successful natural reproduction suggest that most of the genetic 
diversity native to the White Salmon River is extirpated and was replaced by hatchery 
introductions.  In evaluating the habitat criterion, many TRT members included historical 
spawning habitat above the dam in their considerations (Table 5-6). 
 

Table 4-6.  Evaluation Scores for White Salmon coho salmon (McElhany et al. 2004). 
Attribute* 0.00 1.00 2.00 3.00 4.00 Average Data quality 

Productivity 5.00 5.00 0.00 0.00 0.00 0.50 0.17 

Juvenile outmigrants 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Diversity 7.83 2.17 0.00 0.00 0.00 0.22 1.50 

Habitat 5.33 3.67 1.00 0.00 0.00 0.57 2.00 

Spatial structure 9.17 0.83 0.00 0.00 0.00 0.08 1.83 

* W/LC TRT scores rated on a 0-4 scale: 0 = extirpated or nearly so, 1 = relatively high extinction risk, 3 = 
low extinction risk, and 4 = very low extinction risk.  
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4.3.1 Recovery Scenario Target Levels 
The W/LC TRT and Lower Columbia Fish Recovery Board (LCFRB) used the results of 
this evaluation to build a recovery scenario that describes the target status for each 
population.  Individual populations are classified as either primary (targeted for 
restoration to high or high+ probability of persistence), contributing (targeted for 
restoration to low or medium probability of persistence), or stabilizing (populations that 
are to be maintained at current levels and likely to have low probabilities of persistence).  
They identified the following target levels for White Salmon chinook, coho and chum 
populations (LCFRB 2004).  
 
White Salmon fall chinook (Contributing, Medium)  
The historical tule fall chinook population was large in the White Salmon.  Currently, the 
population is impacted by Condit Dam, although fall chinook habitat is available 
downstream of the dam, and upstream from Bonneville Reservoir inundation.  The Spring 
Creek Hatchery program, which originated from White Salmon fall chinook stock, is 
located immediately downstream of the river mouth and straying of returning hatchery 
adults to the White Salmon River is consistent.  A treaty Indian fishery targets Spring 
Creek Hatchery fish near the river mouth.  The White Salmon population is targeted for 
medium viability to reflect concerns with hydro impacts (Bonneville and Condit Dam), 
and higher harvest rates associated with combined Indian and non-Indian fisheries.  
Based on the TRT’s findings, the plan proposed an abundance goal for recovery of 900 
fish (LCFRB 2004). 
 
White Salmon spring chinook (Contributing, Low) 
This population was historically significant but is currently extinct.  Reintroduction 
would include use of an outside stock and would require passage upstream of Condit 
Dam.  The best source stock may be from the Klickitat, which is outside the lower 
Columbia ESU.  The W/LC TRT would need to provide criteria for evaluating 
appropriate source stocks for reintroduction.  The White Salmon target of low recognizes 
the long period required to restore a locally adapted natural population from an out-of-
basin stock.  Based on the TRT’s findings, the plan proposed an abundance goal for 
recovery of 400 fish (LCFRB 2004). 
 
White Salmon coho (Contributing, Low) 
Current potential for coho production is limited by access to habitats upstream of Condit 
Dam. There may be some coho production occurring in the lower one-mile of stream 
below Condit Dam.  Based on the TRT’s findings, the plan proposed an abundance goal 
for recovery of 150 fish (LCFRB 2004). 
 
Upper Gorge chum, including White Salmon (Contributing, Medium) 
The LCFRB identified the entire population of upper Gorge Chum to have a very low 
viability (LCFRB 2004).  Bonneville Reservoir inundates most of historical habitat for 
this population and passage of adult chum over Bonneville Dam may be problematic.  
The LCFRB proposed an abundance goal for recovery of 600 fish. 
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5.  Gap Analysis 

 
An important step in the recovery planning process is to determine the “gap” between the 
current condition and the condition that is required to meet TRT viability criteria.  The 
TRTs have defined biological viability criteria or recommended biological goals that 
describe the biological characteristics of ESUs and their constituent populations that are 
likely to yield long-term persistence. 
 
TRT viability recommendations have been used and applied by local recovery planners 
for White Salmon populations and others in their respective ESUs or DPS. The TRT 
viability criteria incorporate the four VSP parameters: abundance, productivity, spatial 
structure and diversity. All four parameters are critical for population and ESU viability.  
These four VSP parameters: abundance, productivity, spatial structure and diversity all 
contribute to overall population and ESU viability.   
 
The change from the current condition that is required to meet TRT viability criteria for 
abundance and productivity can be estimated quantitatively. This change has been 
referred to informally as the “gap”, and addresses the VSP parameters abundance and 
productivity.  
 
The ICTRT conducted gap analyses for extant independent populations in the Mid-
Columbia River steelhead DPS’s major population groups.  These gaps reflect the level 
of improvement in survival across the life cycle needed to return a particular population 
to a level of abundance and productivity the ICTRT associates with abundance and 
productivity goals for viability given the corresponding assumption regarding future 
climate conditions. Under the ESU level viability criteria developed by the ICTRT 
approximately one-half of the populations within each major population grouping must, 
at a minimum, exhibit less than a 5 percent extinction risk. Therefore not all population 
survival gaps need to be completely filled in order for an ESU to be considered to have 
reached recovery. 
 
The ICTRT did not conduct a gap analysis for the White Salmon steelhead population 
because the population is considered “functionally extirpated.” 
 

Comment [bt5]: The discussion here 
is info from the ICTRT.  What is 
available from the W/LC TRT? 



White Salmon Recovery Plan  Working draft 
August 10, 2006 

64 

 
6.  Limiting Factors and Threats Analysis 

 
Chapter 6 describes factors that limit Mid-Columbia River steelhead, lower Columbia 
River chinook and coho and Columbia River chum production in the White Salmon 
subbasin.  Limiting factors are described qualitatively in relation to the biological needs 
of the species, and threats are described as those activities (e.g., human or naturally 
induced actions) that lead to the limiting factors.  Section 6.1 identifies freshwater life 
cycle limiting factors.  Section 6.2 identifies out-of-subbasin limiting factors and threats.  
Section 6.3 identifies the primary limiting factors and examines how various threats 
affect viability. 
 
Limiting factors generally express themselves across all populations.  Although impact to 
a species or life stage affected may differ in magnitude due to the utilization of differing 
habitat niches and timing of incidence in the subbasin, each species is impacted by all the 
limiting factors and addressing one or more of the limiting factors generally will improve 
conditions for all species.  Exceptions exist, such as removing or improving partial 
barriers in areas only likely to be reached by steelhead.  But factors such as 
sedimentation, altered flow regimes, and water temperature are likely to affect multiple 
species. 
 
6.1  Freshwater Limiting Factors and Threats 
Historically, steelhead, spring chinook and coho likely ranged up the White Salmon River 
to a 20-foot falls at RM 16 and into Buck, Spring, Indian and Rattlesnake creeks (NPCC 
2004).  A falls at Husum (RM 7.6) may have blocked further chinook migration and 
created a partial barrier for steelhead and coho (NPCC 2004). 
 
Today, many of the habitat factors in the White Salmon River and tributaries remain 
healthy, with adequate food and oxygen throughout the system, essentially no detrimental 
chemicals or competition, few unscreened water diversions, and little concern for 
pathogens.  EDT modeling results show that mainstem habitat is in better shape than 
tributary habitat; with maximum temperatures, minimum temperatures, and dissolved 
oxygen remaining at optimum levels (USGS 2005).  Modeling results indicate, however, 
that there is potential for increasing the population performance of the diagnostic species 
in both the mainstem White Salmon and tributaries (USGS 2005).  
 
Key factors leading to the decline and extirpation of White Salmon River salmon and 
steelhead are discussed below.  The discussions reflect the results of recent Ecosystem 
Diagnostic and Treatment (EDT) modeling for the White Salmon subbasin by the USGS 
under contract to the Yakama Nation and in cooperation with EDT modeling performed 
by WDFW for the NPCC subbasin planning effort in 2005.  Results from the USGS 
modeling effort are available in ‘Assessment of the White Salmon Watershed Using the 
Ecosystem Diagnostic and Treatment Model’ (USGS 2005).  [Need web site]   
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Blocked migration and impaired passage 

The single greatest contributing limiting factor for salmon and steelhead populations in 
the White Salmon subbasin is the construction and operation of Condit Dam. Salmon and 
steelhead currently access only a small percentage of their historic spawning and rearing 
areas.  Table 6-1 presents the current and historic distribution within the White Salmon 
subbasin.  Chum is the only species that still accesses all of its historic range.  
 

Table 6-1.  River miles of salmon and steelhead habitat above and below Condit Dam (NPCC 2004). 

Species Historic 
Distribution 

Current 
Distribution 

% of 
Historic 
Access 

Comments 

Chum 1.2 miles 1.2 100% 80% of spawning area flooded by Bonneville 
Dam 

Fall chinook 3.6 miles 3.4 94% 6% of spawning area above Condit Dam  

Sp. chinook 12.8 0 0% All spawning area above Condit Dam 

Coho 21.1 3.4 16% Majority of spawning area above Condit Dam 

Steelhead 32.9 3.4 10% Majority of spawning area above Condit Dam 

 
Lack of access by salmon and steelhead to areas above Condit Dam has also halted the 
marine-derived nutrients cycle, crippling benefits such as those that benefit fish, 
mammals, birds, insects, and vegetation. 
 

Altered flow regimes  

Operations at Condit Dam have reduced the rearing potential in the bypass reach below 
the dam because minimum flows are 30 cfs compared to natural low flows of 
approximately 700 cfs. Power peaking associated with dam operation causes further diel 
flow variation, which has led to dewatering, stranding, and an increase in bioenergetics’ 
losses due to movements associated with daily flow changes.  Dam operations have also 
impaired vital watershed processes below the dam.  Examples include sediment and 
LWD transportation, which in turn have reduced spawning gravel recruitment and LWD 
recruitment to areas below the dam. 
 
Hydrologic characteristics (peak flows and intra-annual flow) have also been altered 
through anthropogenic changes in the watershed.  Tributary reaches of the White Salmon 
generally display more volatile streamflows than the mainstem. Road building, removal 
of trees from riparian areas, clearing of forests and agricultural lands, loss of wetlands, 
and other impacts on ecosystem function have increased the intensity of flows in some 
tributary reaches. 
 

Degraded stream corridor structure and function  

Anthropogenic changes have also contributed to a loss of stream corridor structure and 
function, primarily in the tributaries.  Today, some stream reaches suffer from lack of 
floodplain connectivity, loss off deep pools, reduced conifer densities and size in the 
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riparian zone, lack of large woody debris and increased sediment load (the percentage of 
fines in spawning gravel, embeddedness and turbidity).     
 

Impaired water quality 

Water quality in the mainstem White Salmon River remains very good.  Maximum 
temperatures and dissolved oxygen levels remain near optimum levels for salmonids.  
Maximum temperatures in some tributaries, however, have increased due to water 
withdrawals and lack of mature conifers in the riparian zone. Nutrient enhancement has 
increased slightly compared to historic levels in both the mainstem and tributaries, as 
measured by fecal coliform counts, likely due to agriculture and failed septic systems 
(NPPC 2005). 
 

Increased predation, competition and disease 

Biological impacts (predation, competition, and disease) have increased above 
background levels but remain low due to limited hatchery releases in the Northwestern 
Reservoir and below Condit Dam.  Below Condit Dam here has been an increase in 
abundance of predatory native and exotic fishes due to reservoir habitat created by 
Bonneville Dam. 
 
Tables 6-2 through 6-6 present the factors limiting salmonid and steelhead production by 
species within the subbasin.  They also provide potential impacts to VSP parameters, 
sites where these impacts may be observed, the threat, life stage affected, significance, 
and actions that would address the limiting factor. 
 
Tables 6-2 through 6-6 present the factors limiting salmonid and steelhead production by 
species within the subbasin.  They also provide potential impacts to VSP parameters, 
sites where these impacts may be observed, the threat, life stage affected, significance, 
and actions that would address the limiting factor. 
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Table 6-2. Limiting factors for Mid-Columbia River steelhead in White Salmon MaSA. 

Limiting Factor 
VSP 

Parameter 
Impacted 

Sites Affected Threats Life Stages 
Affected 

Significance 
(Scope/Severity) 

Actions 

Blocked migration Abundance, 
productivity, 
spatial 
structure and 
diversity 

RM 3.3 of 
mainstem 
White Salmon 
River 

Condit Dam  All stages Passage blocked to 26 
miles of historical 
spawning and rearing 
habitat. 

Provide passage above 
Condit Dam 

Impaired passage 
conditions 

Abundance, 
productivity, 
spatial structure 
and diversity 

Upstream of 
Condit Dam, 
manmade 
barriers occur 
at RM 3.8 on 
Buck Cr. And 
RM 0.7 on 
Spring Cr. 

unscreened 
diversions, 
culverts, lost 
connectivity from 
habitat degradation 

Spawning, rearing 
migration 

Potential entrainment of 
fish at diversions 

Screen diversions on 
Buck Creek, elsewhere.  
Provide passage over 
manmade irrigation 
dams and other 
manmade obstacles. 

Altered flow regimes Primarily 
abundance and 
productivity 

1.1-mile 
bypass reach 
mainstem; 
Buck & 
Rattlesnake 
Crs.  

Increased run-off 
from roads, forests, 
ag. Lands; flows 
too low in 1.1-mile 
bypass reach; lack 
of connectivity 
with floodplain; 
loss of wetlands.  

Fry colonization, 
inactive age-0 and 1, 
adult holding and 
spawning, rearing, 
migration 

Currently an estimated 
10% increase in peak 
flow at the Underwood 
Gauge (RM2). Ag. 
diversion withdraws 70% 
of flow from Buck Creek, 
unused flow returns to 
White Salmon via gully 
(Klickitat Lead Entity 
2005). 

Provide passage above 
Condit Dam. Improve 
flow regime. Restore 
wetlands, floodplain 
connectivity and other 
water holding capacity. 

Lack of LWD Primarily 
abundance and 
productivity 

Mainstem: 1.1- 
mile of bypass 
reach, Buck 
Creek to 
Husum;  
Buck Creek 

Reduced habitat 
diversity, 
riparian/floodplain 
function, reduced 
pools for rearing 

Fry colonization, 
juvenile rearing, 
overwintering 
Prespawners, 
spawners 

Wood is needed to form 
pools, improve sediment 
sorting, and provide 
greater habitat 
complexity. 

Place LWD as 
appropriate and 
feasible.  Address 
removal of wood by 
boaters. 

Channel stability, Bed Primarily RM 3.3 to Road densities, Egg incubation, Loss of wetland and Restore floodplain 
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Limiting Factor 
VSP 

Parameter 
Impacted 

Sites Affected Threats Life Stages 
Affected 

Significance 
(Scope/Severity) 

Actions 

scour abundance and 
productivity 

mouth; 
Rattlesnake Cr. 

logging and land 
conversion to 
agriculture and 
residential 

Fry colonization, 
inactive age-0 and 1 

floodplain connectivity 
reduces capacity for flood 
flows and increases bed 
scour and runoff. 

connectivity. 
Place LWD as 
appropriate. 
Add structure to form 
pools. 

Elevated stream 
temperatures 

Abundance, 
productivity, 
spatial 
structure 

RM 3.3 to 5.0 
mainstem; 
Buck, 
Rattlesnake,  
Indian Creeks 

Loss of riparian 
function, altered 
flow regimes, 
water diversions  

Juvenile rearing, 
active age-0, 
spawning, migration 

Conifers needed in 
riparian areas to provide 
shade and reduce 
temperatures.   

Riparian conversion 
project needed to 
establish conifers. 
improve base flow 

Fine sediments Primarily 
abundance and 
productivity 

Mouth to 
Condit Dam; 
Rattlesnake 
Creek 

Road densities, 
bank instability, 
dam removal  

Spawning, egg 
incubation, fry 
colonization, 
inactive age-0 & 1, 
rearing, migration 

Dam removal may cause 
short-term high sediment 
volume. Loss of 
floodplain connectivity 
increased erosion, bed 
scour. 

Restore LWD and 
floodplain connectivity.  
Review road 
management activities 
for opportunity to 
improve sediment 
capture 

Harassment, Predation 
and competition 

Abundance, 
productivity, 
diversity 

Northwestern 
Reservoir; 
Bonneville 
Pool 

Inundation by 
Bonneville Pool, 
loss of riparian 
function, hatchery 
releases 

Adult migrants, 
prespawners, 
holding, juveniles 

Increase in exotic species 
and recreational activity 
in lower river. Incidental 
take during fisheries 
targeting hatchery 
steelhead is low. 

Provide passage at 
Condit Dam.  
Improve programs that 
target exotic 
pisciverous fish in the 
mainstem Columbia 
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Table 6-3. Limiting factors and threats for White Salmon River fall chinook population. 

Limiting Factor VSP Parameter 
Impacted Sites Affected Threats Life Stages 

Affected 
Significance 

(Scope/Severity) 
Actions 

Blocked migration Abundance, 
productivity, 
spatial structure 
and diversity 

RM 3.3  on 
White Salmon 
river mainstem 

Condit Dam  All stages Condit Dam blocks 
access to historical 
rearing habitat and 
reduces 
recruitment of 
spawning gravel to 
lower mainstem. 

Provide passage at 
Condit Dam 

Altered flow regime Primarily 
abundance, 
productivity 

1.1-mile of 
bypass reach on 
mainstem 

Power peaking, 
increased high and 
low flows 

Fry 
colonization, 
active rearing, 
inactive age-0 
and 1 

Currently as 
estimated 10% 
increase in peak 
flow at the 
Underwood Gauge 
(RM2).  Juveniles 
displaced to less 
suitable habitat. 
Restoration will 
slow runoff and 
improve 
groundwater 
recharge. 

Provide passage at 
Condit Dam.  Improve 
flow regime.  
Restore wetlands, 
floodplain connectivity 
and other water holding 
capacity. 

Lack of LWD Primarily 
abundance, 
productivity 

1.1 mile of 
bypass reach on 
mainstem 

Reduced habitat 
diversity, 
riparian/floodplain 
function, removal 
for recreation 

Fry 
colonization,  
Prespawners, 
spawners 

Lack of wood 
needed to create 
pools, improve 
sediment sorting, 
and provide greater 
habitat complexity. 

Place LWD as 
appropriate and 
feasible.   
Address removal of 
wood by boaters. 

Channel stability, Bed scour Primarily 
abundance, 
productivity 

Mouth to Condit 
Dam 

Reduced habitat 
quality and 
riparian/floodplain 
function from road 
densities, logging 

Egg 
incubation, 
Fry 
colonization, 
inactive age-0 

Loss of wetland 
and floodplain 
connectivity 
reduces capacity 
for flood flows, 

Restore floodplain 
connectivity.  
Place LWD as 
appropriate.  
Add structure to form 
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Limiting Factor VSP Parameter 
Impacted Sites Affected Threats Life Stages 

Affected 
Significance 

(Scope/Severity) 
Actions 

and land conversion 
to agriculture and 
residential 

and 1 increases bed scour 
and runoff. 

pools. 

Fine sediments Primarily 
abundance, 
productivity 

Mouth to Condit 
Dam 

Road densities, bank 
instability 

Egg 
incubation, fry 
colonization 

If dam is removed, 
exposed banks 
could become 
unstable, increase 
sediment and 
impact egg 
survival and 
overall 
productivity 

Review road 
management activities 
for opportunity to 
improve sediment 
capture  
If dam is removed 
assess restoration 
needs. 
Restore LWD and 
floodplain connectivity 

Harassment, Predation and 
competition 

Primarily 
abundance, 
productivity 

Lower river near 
mouth, 
Northwestern 
Reservoir, 
Bonneville Pool  

Inundation by 
Bonneville Pool, 
loss of wood, 
riparian function 

Adult 
migrants, 
prespawners, 
holding, 
spawners, fry 
colonization 

Competition with 
predatory native 
and exotic fishes, 
and hatchery 
strays.  
 

Programs that target 
exotic pisciverous fish 
in the mainstem 
Columbia 
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Table 6-4. Limiting factors and threats for White Salmon River spring chinook population. 

Limiting Factor VSP Impacted 
Parameter 

Sites Affected Threats Life Stages 
Affected 

Significance 
(Scope/Severity) 

Actions 

Blocked migration Abundance, 
productivity, 
spatial structure 
and diversity 

RM 3.3 on 
mainstem White 
Salmon River 

Condit Dam  All stages Passage blocked to 
100% of historical 
spawning habitat. 

Remove Condit Dam 

Impaired passage conditions Abundance, 
productivity, 
spatial structure 
and diversity  

Upstream of 
Condit Dam, 
manmade 
barriers exist at 
RM 3.8 on Buck 
Cr. And RM 0.7 
on Spring Cr. 

unscreened diversions, 
culverts, lost 
connectivity from 
habitat degradation 

Spawning, 
rearing, 
migration 

Potential 
entrainment of fish 
at diversions. 

Screen diversions on 
Buck Cr., elsewhere. 
Provide passage at 
irrigation dams and 
other human made 
obstacles 

Altered flow regimes Primarily 
abundance and 
productivity 

1.1-mile bypass 
reach mainstem; 
Buck and 
Rattlesnake Crs 

Increased run-off from 
roads, forests, ag. 
Lands 

Fry 
colonization, 
inactive age-0 
and 1, juvenile 
rearing, 
migration 

Currently increased 
peak flows in 
tributaries. 
Diversion 
withdraws 70% of 
flow from Buck 
Cr., unused portion 
returns to White 
Salmon via gully 
(Klickitat Lead 
Entity 2005).  

Provide passage at 
Condit Dam and 
associated bypass. 
Improve flow regime. 
Restore wetlands, 
floodplain connectivity 
and other water holding 
capacity 

Lack of LWD Primarily 
abundance and 
productivity 

1.1-mile of 
bypass reach on 
mainstem 

Reduced habitat 
diversity, 
riparian/floodplain 
function, removal for 
recreation 

Fry 
colonization, 
juvenile 
rearing, 
overwintering 
Prespawners, 
spawners 

Lack of LWD has 
reduce pool habitat, 
sediment sorting 
and habitat 
complexity 

Place LWD as 
appropriate and 
feasible.  
Address wood removal 
by boaters 

Channel stability, Bed scour Primarily RM 3.3 to mouth Reduced habitat quality Egg Loss of wetland Restore floodplain 
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Limiting Factor VSP Impacted 
Parameter 

Sites Affected Threats Life Stages 
Affected 

Significance 
(Scope/Severity) 

Actions 

abundance, 
productivity 

and riparian/floodplain 
function from road 
densities, logging and 
land conversion to 
agriculture and 
residential 

incubation, 
Fry 
colonization, 
inactive age-0 
and 1 

and floodplain 
connectivity has 
reduced flood flow 
storage and 
increased bed scour 
and runoff   

connectivity.  
Place LWD as 
appropriate.  
Add structure to form 
pools. 

Elevated stream 
temperatures 

Abundance, 
productivity, 
spatial structure 
and diversity 

Mainstem RM 
3.3 to 5.0; Buck, 
Indian, and  
Rattlesnake Crs.  

Loss of riparian 
function, altered flow 
regimes, water 
diversions  

Juvenile 
rearing, 
active age-0, 
spawning, 
migration 

Primarily problem 
in Rattlesnake and 
Indian creeks. 
Conifers in riparian 
areas will provide 
shade, reduce 
temps 

Riparian conversion 
projects needed to 
establish conifers. 

Fine sediments Primarily 
abundance, 
productivity 

Mouth to Condit 
Dam; 
Rattlesnake Cr. 

Road densities, bank 
instability, dam 
removal 

Egg 
incubation, fry 
colonization, 
inactive age-0 
and 1, rearing, 
migration 

Dam removal will 
cause short-term 
high sediment 
volume.  Sediment 
input affects 
spawning gravels 

Review road 
management activities 
for opportunity to 
improve sediment 
capture Restore 
floodplain connectivity 
and LWD. Assess and 
restore unstable areas 
when dam is removed. 
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Table 6-5. Limiting factors and threats for White Salmon River coho salmon population.  

Limiting Factor VSP Impacted 
Parameter Sites Affected Threats Life Stages 

Affected 
Significance 

(Scope/Severity) 
Actions 

Blocked migration Abundance, 
productivity, 
spatial structure 
and diversity 

RM 3.3 to mouth Condit Dam  All stages Passage now 
blocked to most 
historical spawning 
habitat. 

Remove Condit Dam 

Impaired passage conditions Abundance, 
productivity, 
spatial structure 
and diversity 

Manmade barriers 
on Buck Cr. (RM 
3.8) and Spring 
Cr. (RM 0.7) 

unscreened diversions, 
culverts, lost 
connectivity from 
habitat degradation 

Spawning, 
rearing, 
migration 

Potential 
entrainment of fish 
at diversions. 

Screen diversions on 
Buck Cr, elsewhere.  
Provide passage at 
irrigation dams and 
other human made 
obstacles 

Altered flow regimes Primarily 
abundance, 
productivity 

1.1 mile of bypass 
reach on 
mainstem 

Increased run-off from 
roads, forests, ag. lands 

Fry 
colonization, 
inactive age-0 
and 1, juvenile 
rearing 

Peak flows have 
increased in 
tributaries and 
mainstem; 
combined with 
reduced wood 
levels, decrease 
channel stability. 
Flows displace 
juveniles to less 
favorable habitat.   

Provide passage at 
Condit Dam. Improve 
flow regime. Restore 
wetlands, floodplain 
connectivity and other 
water holding capacity 

Lack of LWD Primarily 
abundance, 
productivity 

1.1 mile of bypass 
reach on 
mainstem 

Reduced habitat 
diversity, 
riparian/floodplain 
function, removal for 
recreation 

Fry 
colonization, 
juvenile 
rearing, 
overwintering 
Prespawners, 
spawners 

Loss of LWD 
reduced pool 
habitat, sediment 
sorting and habitat 
complexity 

Place LWD as 
appropriate and 
feasible.  
Address wood removal 
by boaters 

Channel stability, Bed scour Primarily 
abundance, 

Throughout lower 
watershed 

Reduced habitat 
quality and 

Egg 
incubation, 

Dam removal will 
cause short-term 

Restore floodplain 
connectivity.  
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Limiting Factor VSP Impacted 
Parameter Sites Affected Threats Life Stages 

Affected 
Significance 

(Scope/Severity) 
Actions 

productivity riparian/floodplain 
function from road 
densities, logging and 
land conversion to 
agriculture and 
residential 

Fry 
colonization, 
inactive age-0 
and 1 

high sediment 
volume.  Sediment 
input affects 
spawning gravels. 

Place LWD as 
appropriate.  
Add structure to form 
pools. 

Elevated stream 
temperatures 

Primarily 
abundance, 
productivity 

RM 3.3 to 5.0 on 
mainstem 
(Northwestern 
Reservoir) 

Loss of riparian 
function, altered flow 
regimes  

Juvenile 
rearing, 
active age-0 

Primarily problem 
in Rattlesnake and 
Indian creeks. 
Conifers in riparian 
areas will provide 
shade, reduce 
temps. 

Riparian conversion 
projects needed to 
establish conifers. 

Fine sediments Primarily 
abundance, 
productivity 

Throughout lower 
watershed 

Road densities, bank 
instability 

Egg 
incubation, fry 
colonization, 
inactive age-0 
and 1 

Dam removal will 
cause short-term 
high sediment 
volume.  Sediment 
input affects 
spawning gravels. 

Review road 
management activities 
for opportunity to 
improve sediment 
capture Upon Dam 
removal, assess 
restoration needs.  
Restore LWD and 
floodplain connectivity 

Harassment, Predation and 
competition 

Primarily 
abundance, 
productivity 

Northwestern 
Reservoir; 
Bonneville Pool 

Inundation by 
Bonneville Pool, loss 
of riparian function 

Adult 
migrants, 
prespawners, 
holding 

Increase in exotic 
species and 
recreational activity 
in lower river. 

Provide passage at 
Condit Dam and 
eliminate Northwestern 
Reservoir; Programs 
that target exotic 
pisciverous fish in the 
mainstem Columbia 
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Table 6-6. Limiting factors and threats for White Salmon River chum salmon population. 

Limiting Factor VSP Impacted 
Parameter Sites Affected Threats Life Stages 

Affected 
Significance 

(Scope/Severity) 
Actions 

Blocked migration Abundance, 
productivity, 
spatial structure 
and diversity 

Mouth Bonneville Dam and 
Pool 

All stages Passage decimated 
population.  Pool 
inundates *0% of 
habitat.  

Remove Bonneville 
Dam 

Fine sediments Primarily 
abundance, 
productivity 

Throughout lower 
watershed 

Road densities, bank 
instability 

Egg 
incubation, fry 
colonization, 
inactive age-0 
and 1 

Dam removal will 
cause short-term 
high sediment 
volume.  Sediment 
input affects 
spawning gravels. 

Review road 
management activities 
for opportunity to 
improve sediment 
capture Upon Dam 
removal, assess 
restoration needs.  
Restore LWD and 
floodplain connectivity 
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6.2  Out-of-Subbasin Limiting Factors and Threats 
Activities outside the White Salmon subbasin can significantly influence salmon and 
steelhead production within the subbasin.  The primary factors and threats outside the 
White Salmon that limit salmon and steelhead viability are discussed below.    
 
Harvest 
Harvest does not limit the abundance or change the diversity of White Salmon River 
populations. Spring chinook, coho, and steelhead populations are not self-sustaining 
because of limited habitat, and production is supported by stray hatchery coho and 
steelhead. In the White Salmon River, coho, and steelhead fisheries are selective for 
marked hatchery fish, requiring the release of unmarked salmon and steelhead. Tule fall 
chinook harvest is managed to meet escapement goals for the Spring Creek National Fish 
Hatchery.  Production tends to support natural production because the hatchery tule fall 
chinook stray into the White Salmon River.  Retention of chinook salmon is prohibited in 
the White Salmon River from October 1 to the December 31.  
 
Hatcheries 
Hatchery produced spring chinook and coho salmon are not released into the White 
Salmon River basin, however, coho from the Little White Salmon NFH have been found 
to stray into the basin.  These strays and others from upstream releases are considered the 
source of naturally spawning coho salmon in the White Salmon where natural spawning 
is limited by the lack of spawning and rearing habitat.  Tule fall chinook salmon from 
Spring Creek NFH support natural production of fall chinook in the White Salmon River.  
Most of the fish spawning naturally in the White Salmon River have been hatchery origin 
tule fall chinook salmon, except in 2003 when the majority was estimated to be of natural 
origin, however these are believed to be progeny of Spring Creek NFH fish.  Spring 
Creek NFH tule fall chinook salmon were originally derived from White Salmon tule fall 
chinook and are expected to be used for reintroduction efforts if Condit Dam is removed. 
 
Hatchery summer and winter steelhead are released into the White Salmon River to 
support tribal and recreational fisheries.  All production is marked to allow for selective 
fisheries. The release of Skamania stock winter steelhead (not considered part of the 
lower Columbia River or Mid-Columbia River steelhead DPSs) may limit the diversity of 
any naturally produced winter steelhead in the basin.  Summer and winter steelhead are 
not considered self-sustaining in the White Salmon River because of limited spawning 
and rearing habitat.  Skamania stock steelhead are not considered reproductively 
successful when spawning naturally and thus this may limit the adverse effects of these 
fish spawning naturally.  The continued release of these steelhead will need be reviewed 
before the removal of Condit Dam. 
 
Productivity of the tule fall chinook salmon in the White Salmon River may be adversely 
affected by stray upriver bright (URB) fall chinook salmon.  These URB fall chinook 
salmon are strays from releases at the Little White Salmon National Fish Hatchery and 
other releases in the Bonneville Pool.  URB fall chinook salmon peak spawning time is in 
late October and into November after tule fall chinook spawning has been completed.  
URB fall chinook salmon can adversely affect tule fall chinook salmon through redd 
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superimposition.  Since habitat is very limited in the White Salmon River, URB fall 
chinook spawn on top of tule fall chinook redds, decreasing the productivity of the White 
Salmon River population.  Measures are being taken at the Little White Salmon National 
Fish Hatchery to decrease the number of stray URB fall chinook salmon.  If these 
measures are unsuccessful in reducing the number of stray URB fall chinook, other 
actions will be implemented.  This may become more of a limiting factor if Condit Dam 
is removed and reintroduction efforts are implemented. 
 
Columbia River Hydro Operations 
Hydrosystem construction and operation (flow regulation) in the Columbia River basin 
has been a major contributor to changes that have occurred in the Columbia River and 
estuary from historic conditions.  The affects of Columbia River hydro operations are 
summarized below and discussed in more detail in the Columbia River Hydropower 
Project Module in Appendix I. 
 
In the mainstem Columbia River, changes in river flow, circulation, water quality, 
contaminants, channel alterations, and predation may all be having impacts on adults and 
juveniles.  Hydro operations have changed flow conditions in the Columbia River and 
through the estuary.  Before the development of the hydrosystem, Columbia River flows 
were characterized by high spring-runoff from snowmelt and regular winter and spring 
floods.  Dam construction and operation have altered Columbia River flow patterns 
substantially throughout the basin.  Historic flow records at The Dalles, Bonneville Dam, 
and Beaver, Oregon, demonstrate that spring freshet flows have been reduced by about 
50 percent, as water is stored for power generation and irrigation. Winter flows have 
increased about 30 percent (Figure 6-1). 
 

 
Figure 6-1.  Historical changes in average daily flow patterns and flood frequency 
in the Columbia River at The Dalles (LCFRB 2004). 
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Flow regulation and reservoir construction have also increased average water temperature 
in the Columbia River mainstem, as illustrated in Figure 6-2.  Summer water 
temperatures now regularly exceed optimums for salmon (LCFRB 2004). Water 
temperatures in fish ladders can be higher than ambient river temperatures, which 
compounds this problem. 
 

 
Figure 6-2.  Historical changes in summer water temperatures at Bonneville Dam 
(LCFRB 2004). 

 
Consequently, the hydrosystem ─ along with other anthropogenic factors such as channel 
confinement (primarily diking), channel manipulation (primarily dredging), and 
floodplain development and water withdrawals ─ has influenced estuary and lower 
mainstem habitat conditions.  Together, they have altered hydrologic conditions, 
sediment transport mechanisms, and/or salinity and nutrient circulation processes. Often, 
there are no simple connections between a single factor and a single response, as many of 
the factors and responses are interrelated. 
 
The effects have significantly influenced salmonid productivity in the Columbia River 
estuary.  Because estuaries provide juvenile salmonids an opportunity to achieve the 
critical growth necessary to survive in the ocean, proximity of high-energy areas with 
ample food availability and sufficient refuge habitat is a key habitat structure necessary 
for salmonid growth and survival.  Loss of connections among these habitats can 
determine whether juvenile salmonids are able to access the full spectrum of habitats they 
require. 
 
Reduction of maximum flow levels, dredged material deposition, and diking have all but 
eliminated overbank flows in the Columbia River resulting in reduced large woody debris 
recruitment and riverine sediment transport to the estuary.  Water level fluctuations 
associated with hydropower peak operations may reduce habitat availability and strand 
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juveniles during the downstream migration.  Limiting factors for salmon and steelhead 
from altered flows include: 
 

• Lack of sediments delivered to estuary,  
• Disruption of natural flow patterns (that affect migration and predation), 
• Altered estuarine salinity patterns and estuary turbidity maximum function, 
• Loss of water-driven access to river edge and off-channel habitat, 
• Decreased recruitment of macrodetritus (decreased food web productivity), 
• Altered juvenile migrations and stranding, and 
• Disrupted turbidity patterns (decreased predator avoidance). 

 
Ocean Conditions  
The effects of ocean conditions on abundance of Pacific salmon and steelhead vary 
among species and populations within species. Migration patterns in the ocean may differ 
dramatically and expose different stocks to different conditions in different parts of the 
ocean. Some species have broad, offshore migration patterns that may extend as far as the 
Gulf of Alaska (steelhead, chum, some chinook). Others have migration patterns along 
the Washington, British Columbia, Oregon and California coasts (chinook, coho, and 
cutthroat). Thus, ocean conditions do not have coincident effects on survival across 
species or populations. 
 
Ocean survival of steelhead has been dramatically affected by widespread changes in 
ocean conditions. Cooper and Johnson (1992) showed that variation in steelhead run-
sizes and smolt-to-adult survival was highly correlated between runs up and down the 
West Coast. Smolt-to-adult survival rates generally varied 10-fold between good and bad 
years. Ocean survival rates for three West Coast steelhead populations where good 
annual index data were available showed high variability and a generally declining trend 
since the late 1970s. 
 
Resident Predators 
Primary predators of juvenile salmonids in the Columbia River include northern 
pikeminnow, smallmouth bass, and walleye. Northern pikeminnow are a native cyprinid 
that is widely distributed throughout the Columbia River basin.  They are the subject of 
an extensive predator control effort. Smallmouth bass and walleye support popular 
recreational fisheries and walleye are also harvested in commercial fisheries. 
 
Beamesderfer and Rieman (1991) estimated abundance in John Day Reservoir to be 
approximately 85,000 northern pikeminnow and 15,000 walleye longer than 250 mm fork 
length, and 35,000 smallmouth bass longer than 200 mm fork length. Ward et al. (1995) 
estimated abundance of northern pikeminnow relative to that in John Day Reservoir to be 
approximately 138 percent in The Dalles Reservoir and 68 percent in McNary Reservoir 
(excluding the Hanford Reach).  Zimmerman and Parker (1995) estimated abundance of 
smallmouth bass relative to that in John Day Reservoir to be approximately 10 percent in 
The Dalles Reservoir and 45 percent in McNary Reservoir.  Petersen (1994) estimated the 
annual loss of juvenile salmonids to predation by northern pikeminnow in John Day 
Reservoir to be 1.4 million, approximately 7.3 percent of all juvenile salmonids entering 
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the reservoir.  Rieman et al. (1991) determined that northern pikeminnow accounted for 
78 percent of the loss of juvenile salmonids to fish predators.  Ward et al. (1995) 
estimated predation on juvenile salmonids by northern pikeminnow relative to that in 
John Day Reservoir to be approximately 190 percent in The Dalles Reservoir and 50 
percent in McNary Reservoir. 
 
Predation on juvenile salmonids by northern pikeminnow has decreased since 
implementation of the Northern Pikeminnow Management Program in 1990 
(Beamesderfer et al. 1996; Friesen and Ward 1999).  From 1992 through 1999, annual 
exploitation rate of northern pikeminnow longer than 250 mm fork length has averaged 
approximately 11.4 percent in The Dalles Reservoir, 5.2 percent in John Day Reservoir, 
and 15.3 percent in McNary Reservoir and the Hanford Reach combined.  Annual 
exploitation rate throughout the lower Columbia River basin has averaged about 12 
percent, resulting in an estimated 25 percent reduction in predation on juvenile salmonids 
(Friesen and Ward 1999). 
 
Smallmouth bass are introduced and are also widely distributed throughout the Columbia 
River basin.  Crayfish and fish each constitute nearly 50 percent of the diet (by weight) of 
smallmouth bass in lower Columbia River reservoirs (Zimmerman 1999).  Sculpins are 
the primary fish prey, with salmonids comprising about 10-25 percent of the fish 
consumed by weight, and about 14 percent by number.  Individually, smallmouth bass 
consume fewer juvenile salmonids than northern pikeminnow. But in areas where 
smallmouth bass are more abundant than northern pikeminnow, they likely consume 
more salmonids. Density of smallmouth bass is generally higher in upstream reservoirs 
and abundance of smallmouth bass is especially high in John Day Reservoir (Zimmerman 
and Parker 1995). 
 
Introduced walleye are generally less abundant in lower Columbia reservoirs than either 
northern pikeminnow or smallmouth bass, although fluctuations in walleye abundance 
are common (Tinus and Beamesderfer 1994; Friesen and Ward 2000).  Walleye year-
class strengths are highly variable, with occasional dominant years (Rieman and 
Beamesderfer 1990; Friesen and Ward 2000).  Walleye may consume as many salmonids 
per individual as northern pikeminnow (Vigg et al. 1991), but low predator numbers 
usually preclude extensive losses of juvenile salmonids.  Fish comprise almost 100 
percent of the diet in lower Columbia River reservoirs, with salmonids constituting about 
14 percent of the fish by number (Zimmerman 1999).  Predation may be much higher in 
spring, when salmonids constitute almost 60 percent of the fish by weight. 
 
6.3  Primary Limiting Factors 
Results from EDT modeling for the White Salmon by the USGS in 2005 form the basis 
of discussion of primary limiting factors for White Salmon River salmon and steelhead 
populations. Chum was the only species of interest that was not modeled.  For this 
discussion, limiting factors from the LCFRB Focal Species Analysis were used. 
 
Overall, modeling results showed that the environmental attributes most significant 
impacting population performance included: habitat diversity, key habitat quantity, 



White Salmon Recovery Plan  Working draft 
August 10, 2006 

78 

sedimentation, channel stability, flow, and harassment/poaching.  Differences between 
the mainstem and tributary habitat conditions were an increase in maximum water 
temperatures, decrease in summer low flow, and more severely degraded riparian 
conditions in the tributaries.  In both the mainstem and the tributaries there was a lack of 
large woody debris and altered riparian conditions (USGS 2005).  
 
White Salmon River steelhead 
Currently, Condit Dam stands as the most significant factor limiting Mid-Columbia River 
steelhead production in the White Salmon subbasin.  Available habitat in the lower river, 
while not extensively monitored, is believed to support 20 to 50 natural steelhead 
spawners (NPCC 2004; WDFW 2003).  Options to provide fish passage, including dam 
removal, are presently being considered through the FERC hydro relicensing process. 
 
EDT modeling results indicate that the most important factors limiting steelhead 
production ─ and potential production if passage is restored ─ are loss of key habitat 
quantity, decreased channel stability, increased sediment load, and increased peak flow, 
which decreases potential productivity in nearly all reaches (UCGS 2005).   
 
Harassment/poaching due to rafters and anglers was shown to be a limiting factor in the 
mainstem.  Competition with hatchery fish, pathogens, and predation wer found to be 
habitat factors affecting productivity in the lowermost reaches. The model suggests that 
reduced summer low flows, increased temperatures, and susceptibility to pathogens due 
to increased temperatures are concerns for potential steelhead production in Rattlesnake 
Creek (USGS 2005).  The population is affected during all life stages, but particularly 
during spawning, egg incubation, fry colonization and juvenile rearing. 
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White Salmon River fall chinook 
The historical tule fall chinook population was large in the White Salmon River.  
Currently, the population is impacted by Condit Dam, although fall chinook habitat 
remains available downstream of the dam and upstream of Bonneville Reservoir 
inundation.  Because fall chinook salmon leave the White Salmon River shortly after 
emergence, incubation is considered the most critical stage to their production.  This 
explains why EDT results found the most detrimental habitat factor to be the increased 
sediment load.  Reduced key habitat quantity, reduced channel stability, and increased 
peak flow were also shown to be limiting factors for the productivity of fall chinook 
salmon. 
 
In the lowermost reaches, increased harassment/poaching by anglers was found to limit 
productivity. The model output suggested that pathogens from fish stocking and straying, 
and predation from introduced species were also a factor in the downstream reaches 
(USGS 2005).  The Spring Creek Hatchery program, which originated from White 
Salmon fall chinook stock, is located immediately downstream of the river mouth and 
straying of returning hatchery adults to the White Salmon River is consistent. A treaty 
xxxxxxfishery targets Spring Creek Hatchery fish near the river mouth.  an and non-
Indian fisheries (LCFRB 2004).  The population is particularly impacted during egg 
incubation, fry colonization, and spawning. 
 
White Salmon River spring chinook 
EDT model output suggests that greatest potential limiting factors for spring chinook 
salmon productivity are a loss of habitat diversity throughout the river, and increased 
sediment load in their spawning reaches (USGS 2005).  Decreased channel stability, 
increased peak flow, and reduced key habitat quantity were found to be limiting factors in 
many reaches. Higher than historic temperatures in the tributaries was also found to be a 
factor reducing productivity (USGS 2005). 
 
Reintroduction would include use of an outside stock and would require passage 
upstream of Condit Dam.  The best source of broodstock may be from the Klickitat, 
which is outside the lower Columbia ESU.  The W/LC TRT would need to provide 
criteria for evaluation appropriate source stocks for reintroduction. 
 
White Salmon River coho 
EDT results showed that habitat diversity to be the highest-ranked priority for restoration 
of coho salmon (USGS 2005).  This was true for nearly every reach in the mainstem and 
tributaries.  Other habitat factors that were shown to have affected potential productivity 
of coho salmon include reduced channel stability, increased sediment load, and flow.  
The model output suggested that an increase in harassment and poaching was a limiting 
factor in some of the reaches.  Increased temperature was found to be a limiting habitat 
factor in the tributaries (USGS 2005). 
 
EDT analysis conducted by WDFW indicates that coho would be the biggest beneficiary 
of dam removal in the White Salmon subbasin (Dugger 2005).  Current potential coho 
production is limited by lack of access to habitats upstream of Condit Dam.  There is 
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likely some coho production in the lower one-mile of stream below the dam where 
juvenile coho have been observed (LCFRB 2004). 
 
White Salmon River chum 
The single greatest limiting factor for chum in the White Salmon is currently Bonneville 
Dam on the Columbia River, since very few chum make it over the dam.  The W/LC 
TRT identified hydro access and operation as the single greatest limiting factor, presented 
in Figure 6-3 below.  The dam has diminished populations above the dam by 96 percent 
(LCFRB 2004, Appendix A).  Furthermore, the Bonneville pool inundates 80 percent of 
the historical chum habitat (NPPC 2005). 
 
Chum salmon rely on the lower and middle mainstem stream reaches of large streams and 
rivers, and channel instability, low habitat diversity, and sedimentation in these reaches 
may limit habitat suitability.  These factors may impede chum recovery if the fish were 
able to pass Bonneville effectively. 

 

 
Figure 6-3.  Net effect and relative contribution of potentially manageable impact factors on chum 
salmon in Washington lower Columbia River subbasins. Net effect is the approximate reduction 
from historical fish numbers as a result of manageable factors included in this analysis (W/LCTRT 
2004, Appendix A 
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7.  Actions Addressing Limiting Factors and Threats 
 
This chapter identifies actions needed to address the primary factors limiting Mid-
Columbia steelhead, lower Columbia chinook and coho salmon, and Columbia River 
chum salmon viability in the White Salmon subbasin.  These actions address factors and 
threats within and outside the subbasin.  The chapter also identifies several geographical 
areas determined to have the greatest restoration value for improving viability of the four 
independent populations.  It identifies efforts currently underway in the areas to address 
these limiting factors and threats, and the success of these actions.  Building from these 
current efforts, the chapter identifies additional measures and actions needed to address 
the limiting factors and threats that stand in the way of recovery for the populations.  
Finally, it describes approaches that will be used to prioritize and rank future recovery 
actions and projects. 
 
It is important to recognize that significant uncertainties remain with regard to the 
incremental benefits that can be expected from each specific action, as well as the net 
effect of a prescribed suite of actions over time.  Existing data, models and theories 
provide only a qualified answer to the question of what it will take to recover these fish.  
Nevertheless, a decision to delay actions for recovery while waiting for more data, better 
models, or more certainty may have irreversible consequences for populations that are 
already at risk of extinction. While current knowledge may not be adequate to 
categorically guarantee that recovery goals will be met with the prescribed set of actions, 
existing information and analyses are adequate to identify the right things to do to set a 
recovery trajectory and a scale of effort that can reasonably be expected to achieve them.  
To address uncertainties, the recovery plan includes direction for evaluating progress 
toward recovery and making necessary course adjustments.  During plan implementation, 
efforts will be refined based on new information that addresses current uncertainties. 
 
7.1  Current Efforts Addressing Limiting Factors and Threats 
A number of factors limit salmon and steelhead production in the White Salmon 
drainage. These factors need to be addressed to improve population abundance, 
productivity, spatial structure and diversity.  Key factors identified in the White Salmon 
Subbasin Plan (NPCC 2004) and the recently conducted EDT analysis (USGS 2005) 
include: 
 

• the presence of obstructions, particularly Condit Dam; 
• lack of habitat diversity; 
• reduced key habitat quantity; 
• increased sedimentation and percent of fines in spawning gravel; 
• increased peak and diel flow variations, and related increases in water 

temperatures; 
• reduced channel stability; 
• harassment/poaching; and 
• lack of riparian vegetation.  
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Presently, efforts are underway to provide passage at Condit Dam, by far the most 
significant factor limiting steelhead, spring chinook and coho viability in the White 
Salmon River system.  Restored passage at the dam site will allow salmon and steelhead 
to return to historical upriver spawning and rearing habitat above RM 3.4.  Removal of 
the dam, one of the primary options being explored, will also improve flows in the lower 
river and allow transportation of sediments, spawning gravels and large wood through the 
mainstem.  Dam removal will also restore the marine and derived nutrients cycle that 
benefits fish, wildlife and vegetation (NPCC 2004). 
 
Providing salmon and steelhead passage to historical spawning and rearing habitats, 
however, is only part of the solution.  As discussed in Chapter 6, Limiting Factors 
Analysis, many of these ecosystems now display degraded habitat conditions.  Above 
Condit Dam, the hydrological characteristics (peak flows and intra-annual flow) and 
sediment load (percentage of fines in spawning gravel, embeddedness and turbidity) have 
increased because of roads, clearing of forestlands, and removal of trees from stream 
banks (NPCC 2004).  While water quality in the mainstem remains very good, with 
maximum temperatures and dissolved oxygen near optimum levels for salmonids, 
maximum temperatures in tributaries have increased, primarily from water withdrawals 
and lack of mature conifers in riparian areas.  Riparian condition also remains good along 
much of the mainstem White Salmon River, but is more degraded in the tributaries.  
Degraded riparian condition and wood removal from streams has decreased critical 
habitat for juvenile rearing (NPCC 2004).  Nutrient enhancement has also increased 
slightly from historical levels in both the mainstem and tributaries because of agricultural 
practices and failing septic systems. While landowners and managers are currently 
addressing many of these problems, more improvements are needed to increase 
abundance, productivity, spatial structure and diversity of White Salmon River steelhead, 
chinook, coho and chum populations.  
 
7.1.1  Regulatory Protection 
Various state, tribal and county regulatory mechanisms are in place to protect riparian 
areas from current and future threats posed to listed species through habitat loss and 
degradation caused by human land uses and development.  These mechanisms include 
Washington State forest and fish regulations, state and county shoreline development 
regulations and the Yakama Nation Forest Management Plan.  In addition, some areas 
receive special protection through designation, such as Wild and Scenic River reaches, 
primitive areas, and wildlife refuges. 
 
Forest & Fish Regulations (Washington State) 
The Washington Forests & Fish Law (ESHB 2091) was signed into law in 1999 as part of 
The Washington State Forest Practices Act (Title 76.09 RCW), passed in 1974. The 
Forests & Fish Law, based on the Forests & Fish Report, mandated changes to forest 
practices rules to protect riparian and aquatic resources on more than eight million acres 
of private forestland. The consensus from the Forests and Fish report recommended: 
 

• Establishment of a scientifically based adaptive management and monitoring 
process for evaluating the impact of forest practices on aquatic resources;  
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• Establishment of a process for amending the forest practices rules to incorporate 
new information as it becomes available; 

• Protection of aquatic resources to the maximum extent practicable, consistent 
with maintaining commercial forest management as an economically viable use of 
lands; and 

• A regulatory climate more likely to keep landowners from converting forestland 
to other uses that would be less desirable for salmon recovery. 
http://www.forestsandfish.com/Law/washington.php?cPage=Law#Anchor-
Washington-35882 

 
Timber, Fish and Wildlife (Washington State) 
In 1975, the Washington Department of Natural Resources (WDNR) developed the 
process of classifying streams into one of five types, depending on their physical, 
biological, and human-use characteristics as part of the Forest Practices Rule (WAC 222-
16-031). The Forest Practices Rules give directions on how to implement the Forest 
Practices Act (Title 76.09 RCW) to regulate forest practices that impact Washington’s 
surface waters. As of spring 2005, WDNR has changed the Types 1-5 designations to S-
F-N water types on the West side of the state; the change will take effect in water typing 
maps as of March 2006 on the East side. 
 

Western Washington Eastern Washington 

Type "S" – Shorelines Type 1 Water 

Type "F" – Fish Type 2 and 3 Water 

Type "Np" – Non-Fish Perennial Type 4 Water 

Type "Ns" – Non-Fish Seasonal Type 5 Water 

Letter “U” – Unknown Number 9 

 
Accurate water typing is essential to protecting fish and their habitats because the type 
and proximity of human activities allowable in areas adjacent to streams and other 
surface waters is dictated by water type.  For example, riparian buffer zones required on 
fish-bearing streams are greater than those required on non-fish bearing perennial 
streams. 
 
The Forest Practices Rules prescribe how forest practices such as logging, road building, 
and chemical applications are conducted to protect public resources. When operators or 
landowners do not follow the rules, the WDNR issues enforcement orders and may also 
issue a civil (monetary) penalty.  A civil penalty is most often issued when the violation 
caused significant environmental damage, when an operator or landowner does not 
comply with the department's enforcement orders, or when the operator or landowner has 
a history of repeated violations.  All civil penalties become final orders of the department 
unless appealed. 
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Klickitat County Shorelines Master Plan 
The Klickitat County’s Shorelines Master Plan (SMP) regulates “development” within 
the “shorelines” of the White Salmon watershed and other watersheds in Klickitat 
County’s jurisdiction.  “Development” is broadly defined as: construction or exterior 
alteration of existing structures; dredging; drilling; dumping; filling; removal of any sand, 
gravel or minerals; bulkheading; driving of piling; placing of obstructions; or any project 
of a permanent or temporary nature which interferes with the normal public use of the 
surface of the waters overlying lands subject to the SMP regulations at any state of water 
level.  “Shorelines” are those lands extending landward for 200 feet in all directions as 
measured from the ordinary high water mark, floodways and contiguous floodplain areas 
landward 200 feet from such floodways;, and all wetlands and river deltas associated with 
the streams and lakes. 
 
The SMP designates various reaches of White Salmon River and its tributaries as 
“environments”, which determine the level of protection that is warranted.  Much of the 
White Salmon River is designated either “Conservancy Environment” or “Rural 
Environment.  Both Environments allow a limited scope of development, subject to 
conditions (i.e. shoreline conditional use permit). 
 
Each development proposal is subject to review pursuant to the shoreline environment 
within which it is to be located.  One or more shoreline permits must be secured before 
implementation: Substantial Development Permits (SDPs) are required for any 
development for which the total cost or fair market value exceeds $5,000, or any 
development which materially interferes with the normal public use of the water or 
shorelines; Shoreline Conditional Use Permits (CUPs) are required for development types 
that warrant conditions to ensure consistency with the SMP; and Variances (VARs) are 
issued to grant relief from specific bulk, dimensional, or performance standards of the 
SMP in order to avoid unnecessary hardship, provided that extraordinary circumstances 
are shown to exist and the public interest shall suffer no substantial detrimental effect.  
Some types of development, such as a single-family residence, normal maintenance and 
repair, or construction of a normal protective bulkhead for a single family residence, are 
exempt from the requirement of a substantial development permit, but are still subject to 
all other provisions of the SMP. 
 
Klickitat County’s SMP was first adopted in the mid-1970s pursuant to the Washington 
State Shoreline Management Act of 1971, and has been updated periodically since then.  
Existing structures and developments that were established before adoption of the SMP 
are considered legally established “nonconforming” uses.  Since adoption of the SMP, all 
developments within shorelines, including modifications to nonconforming uses, have 
been reviewed by the County and Washington Department of Ecology (Ecology) to 
ensure compliance with the goals and requirements of the SMP. 
 
The Department of Ecology reviews permit decisions of the County and has final 
authority to approve or deny conditional use permits and variances.  Persons may appeal 
the final decision to the Shorelines Hearings Board. 
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Klickitat County Critical Areas Ordinance 
Klickitat County adopted a Critical Areas Ordinance (CAO) in 2001 and, with the 
concurrence of Washington Departments of Fish and Wildlife, Community Trade and 
Economic Development, and Ecology, amended it in 2004.  The CAO extends beyond 
the geographical scope of the County’s SMP to protect wetlands, critical fish/wildlife 
habitat, geologically hazardous areas, aquifer recharge areas, and frequently flooded 
areas.  The CAO provisions apply to all activities, unless exempted, in unincorporated 
areas of Klickitat County; they are, in effect, an overlay on existing land use regulations.  
The CAO requires setbacks of 300’ from Category I wetlands; 200’ from Category II; 
and 75’ from Category III and IV.  The CAO requires buffers of 200’ from Type 1 & 2 
waters; 150’ from Type 3 waters; 50’ from Type 4 waters; and 25’ from Type 5 waters.  
A wildlife habitat management plan is required for new development that will likely 
impair habitat functions and values.  As with the SMP, developments and uses that 
existed prior to the adoption of the CAO are considered legally established 
“nonconforming” uses. 
 
Klickitat County Floodplain Management Ordinance 
The Klickitat County Floodplain Management Ordinance (FPO) regulates all 
development and activities that may increase flood elevations/velocities.  Development 
within floodways is prohibited; development within floodplains is subject to review of a 
flood analysis conducted by a professional engineer.  Development that will increase 
flood potential or endanger public health or safety will be denied. 
 
Klickitat County Zoning Ordinance 
The Klickitat County Zoning Ordinance (CZO) was adopted in 1979 and has been 
amended over time.  Much of the White Salmon River watershed is zoned by the CZO 
“extensive agriculture” and “forest resource.”  Both zones require a 20-acre minimum lot 
size for the purpose of dividing properties, and new development/uses are restricted to 
resource management uses/activities and other compatible uses.  One residential dwelling 
is allowed per lot.  Some areas of the watershed are zoned for residential development.  
The allowable minimum lot size for new lots vary; and one residential dwelling is 
allowed per lot.  Other than residential development, most new development/uses in these 
zones is either prohibited or allowed per a zoning conditional use permit. 
 
Klickitat County Environmental Ordinance (CEO) 
The Klickitat County Environmental Ordinance (CEO) was adopted pursuant to the State 
Environmental Policy Act (SEPA).  The CEO and SEPA require an analysis of probable 
significant adverse environmental impacts that may be the result of a proposed 
development.  The CEO and SEPA require a threshold determination for each proposed 
development that is not exempt.  The threshold determination is a determination that a 
project will or will not have probable significant adverse environmental impact.  Any 
proposed development/use that is not specifically exempt in SEPA (Chapter 197-11 
WAC) is required to comply with SEPA.  Klickitat County provides applicable state 
agencies and tribes, as well as the public, the opportunity to review threshold 
determinations. 
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Yakama Reservation Forest Management Plan 
The Yakama Nation has a variety of protective land use regulations in effect on 
reservation lands. One of these is the Forest Management Plan (FMP).  Under the 1993-
2002 FMP, the Yakama Administrative Forest was divided into 11 Land Use 
Management Areas (LUMAs).  Each LUMA was managed for multiple uses with 
emphasis on dominant resource features and objectives.  The draft FMP soon to be 
ratified changes the designation of LUMAs to Management Emphasis Areas (MEA), 
which will be managed within the forest habitat types (USDI Bureau of Indian Affairs 
(BIA) and Yakama Indian Nation 2004).  The forestry program is using historic species 
composition and stand densities as references for the desired future stand conditions. Just 
as with the health of aquatic systems, forest health describes the ability of a forest 
ecosystem to remain productive, to maintain a diversity of plants and animals, aesthetic 
appeal, and resource sustainability, and to withstand disturbances over time. In addition, a 
healthy forest is resilient to periodic disturbances such as drought, insects, diseases, fires, 
climatic change, and management practices. 
 
The Forest Management Plan prescribes the number of miles and density of roads 
allowed to be built for the purpose of harvesting timber from the Administrative Forest, 
and forest treatments such as thinning and prescribed burns are being put into place to 
move the forest vegetation more toward the historic condition of seral stands rather than 
dense, late successional forest cover. Streams are classified according to their flow, use 
for domestic purposes and use by fish for spawning, rearing and migration, and buffers 
and harvest restrictions are set accordingly. The objectives are the preservation of stream 
bank and riparian cover, water quality and flow maintenance and soil stabilization (USDI 
Bureau of Indian Affairs (BIA) and Yakama Indian Nation 1993). 
 
Fisheries Management 
Recent policy changes will also reduce potential harvest impacts. WDFW has submitted 
to NMFS a Fisheries Management and Evaluation Plan (FMEP) for Mid-Columbia River 
steelhead that includes management for recreational fisheries in the White Salmon River.  
The FMEP minimizes harvest impacts to listed steelhead through the use of selective 
fisheries that target marked hatchery steelhead and requires the release of all unmarked 
steelhead.  The FMEP also includes management actions that limit impacts to juvenile 
steelhead through fishing seasons, area closures, and gear restrictions.  NMFS is currently 
reviewing the FMEP to determine if it can be approved under 4(d) limit for Mid-
Columbia River steelhead. 
 
Hatchery and Genetic Management 
WDFW has submitted Hatchery and Genetic Management Plans (HGMPs) to NMFS for 
all hatchery programs in the White Salmon subbasin.  These HGMPs identify measures to 
minimize impacts to listed species. 
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7.1.2  Special Land Use Areas 
 
Columbia River Gorge National Scenic Area 
“The National Scenic Area was created to protect and enhance the scenic, natural, 
cultural and recreational resources of the Columbia River Gorge while encouraging 
economic development” (www.fs.fed.us/r6/columbia/).  The White Salmon River 
downstream of Condit Dam (RM 3.3-mouth) is within the boundaries of the Gorge 
National Scenic Area.  All new development and land uses must be reviewed in the 
National Scenic Area to determine if they are consistent with the Act and the 
implementing land-use ordinances.  The development guidelines of the management plan 
are implemented through land-use ordinances which must be consistent with the 
management plan. 
 
Wild and Scenic Rivers 
The Wild and Scenic Rivers Act was created by Congress to preserve in a free-flowing 
condition selected rivers of the nation which, with their immediate environments, possess 
outstandingly remarkable scenic, recreational, geologic, fish and wildlife, historic, 
cultural, or other similar values. The nine-mile reach from confluence of Gilmer Creek 
near BZ Corner to Buck Creek is a federal Wild and Scenic River.  A twenty-mile stretch 
of the upper White Salmon and Cascade Creek received Senate approval for Wild and 
Scenic designation and awaiting presidential approval.   The Act restricts the construction 
of any dam or other water resource project on or directly affecting a designated river, or 
that would have a direct and adverse effect on the values for which such a river was 
established, such as its free-flowing nature. The Act directed the Forest Service to 
develop management plans for these portions.  The Wild and Scenic Rivers Act on the 
White Salmon River does not supersede local Shoreline Management Plans.  
 
7.2  Actions Needed to Address Limiting Factors and Current Threats, and Ensure 

They Do Not Reoccur 
Despite the degradation of subbasin habitat conditions, the current habitat below Condit 
Dam remains capable of supporting fall chinook and coho, and the habitat above the dam 
remains capable of supporting steelhead, spring chinook and coho.  However, even if 
passage at Condit Dam is regained, habitat restoration to “properly function conditions” 
as identified by NMFS, will likely be needed to meet recovery goals (NPCC 2004, pg. 
150). 
 
7.2.1  Freshwater Habitat Strategies and Actions 
Decades of human activity in the White Salmon subbasin have significantly altered 
watershed processes and reduced both the quality and quantity of habitat needed to 
sustain viable populations of salmon and steelhead.  During the recovery planning 
process, planners examined limiting factors, threats and priority reaches for White 
Salmon populations.  They used the EDT analysis conducted during the recent NPCC 
subbasin planning process as a first step for identifying priority reaches and the limiting 
factors that needed to be addressed. 
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The EDT analysis conducted during subbasin planning suggested that many reaches in 
the White Salmon subbasin have quality habitat and functional ecological processes that 
are capable of supporting anadromous fish populations.  Consequently, the White Salmon 
Subbasin Plan states that protection of these functional ecosystem processes and intact 
habitats should have the highest priority (NPCC 2004, pg. 155).   This can be attained by 
minimizing or avoiding human activities that seriously and adversely affect aquatic and 
riparian ecological functions.  The EDT analysis also suggested that many reaches have 
moderate habitat quality and quantity, and have the potential to be improved to high 
quality habitat (NPCC 2004, pg. 156).   These reaches are identified and discussed below. 
 
High Priority Reaches for Protection/Restoration and Proposed Actions 
 

• For steelhead, habitat protection and restoration is needed in the mainstem and 
Rattlesnake Creek.  The mainstem from the top of the reservoir to Husum Falls is 
the geographic area with the highest protection value.  Rattlesnake Creek, a good 
producer of rainbow trout, provides the most significant restoration opportunity 
(NPCC 2004, pg. 154).  

 
• For spring chinook salmon, mainstem reaches have higher preservation benefits 

than the tributaries.  Significant restoration opportunities exist in the mainstem 
White Salmon River above Condit Dam (NPCC 2004). 

 
• For coho salmon, both lower river and upper river habitats have priority.  High 

priority protection and restoration opportunities identified for coho in the subbasin 
plan include the mainstem reach below Condit Dam, as well as the mainstem 
above the dam and Spring and Buck creeks (NPCC 2004, pg. 154). 

 
• For fall chinook salmon, the subbasin plan states that areas below Condit Dam 

need to be protected (NPCC 2004, pg. 154).  The reach provides most of the 
spawning and rearing habitat for this species and displays significant restoration 
opportunity. 

 
• For chum salmon, the mouth of the White Salmon River is the key reach for 

population re-establishment. 
 
The following areas rank as the highest priorities for habitat restoration.  Reasons for 
their ranking and actions proposed to address limiting factors and threats are summarized 
below based on information provided in the White Salmon Subbasin Plan (NPCC 2004) 
and Klickitat Lead Entity Region Salmon Recovery Strategy (Klickitat Lead Entity 2005).  
The limiting factors and potential actions are also discussed in Chapter 6 of this report. 
 
White Salmon River Mainstem ─ Site of Condit Dam, RM 3.4 

Condit Dam significantly affects potential steelhead, spring chinook and coho production 
in the White Salmon River subbasin.  Achieving population recovery goals depends 
largely on the success of efforts to restore passage to upriver spawning and rearing 
habitats and improve flow and habitat conditions in the lower river. 
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Actions: 

• Provide passage above Condit Dam. 
• Improve flow and habitat conditions in lower White Salmon River. 

 
Rattlesnake Creek 

This stream provides significant spawning and rearing habitat for rainbow trout and is 
expected to be highly productive for salmon and steelhead once passage is restored.  
Limiting factors in the system include low quality pools, fine sediment in spawning 
gravels, limited instream cover, low summer flows and high peak flows, and high 
summer stream temperatures.  Alders dominate riparian areas and limit long-term wood 
recruitment potential. 
 
Actions: 

• Protect functional riparian areas. 
• Place LWD and other instream structure as appropriate to form pools, increase 

cover and trap gravel. 
• Restore floodplain connectivity. 
• Restore wetlands and other water holding capacity on the plateau through use of 

check dams and other methods. 
• Establish conifers in riparian areas. 
• Plant trees to reduce sediment input from banks. 

 
Indian Creek 

Indian Creek, a tributary to Rattlesnake Creek, provided historical spawning and rearing 
habitat for salmon and steelhead.  The stream is expected to provide productive habitat 
for reintroduced anadromous runs.  Currently, the system displays low quality pools and 
spawning habitat.  Alders dominate riparian areas along the lower 1.5 miles and limit 
long-term wood recruitment potential. 
 
Actions: 

• Protect functional riparian areas. 
• Place LWD and/or other instream structure to create pools, increase cover and 

retain spawning gravels. 
• Establish conifers in riparian areas. 
• Restore floodplain connectivity. 
• Plant trees to reduce sediment input from banks. 

 
White Salmon River Mainstem ─ Buck Creek to Husum 

This reach has high potential for salmon and steelhead spawning, rearing and adult 
holding.  The mainstem White Salmon River up to Husum is also listed as proposed 
critical habitat for bull trout and provides important habitat for cutthroat trout.  Habitat in 
the reach generally remains in good condition. 
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Actions: 
• Maintain riparian function by encouraging stewardship and land acquisition. 
• Revegetate any riparian areas that are affected by removal of Condit Dam. 
• Place LWD as appropriate and feasible. 
• Address wood removal by boaters. 

 
Buck Creek 

Buck Creek is currently a major spawning area for rainbow trout.  It provides potential 
spawning and rearing habitat for salmon and steelhead.  Habitat quality is currently 
limited because of limited pools and spawning gravels, low summer flows, high stream 
temperatures, and agricultural diversion.  
 
Actions: 

• Place LWD and other instream structure as appropriate to develop pools and 
retain spawning gravels.  

• Assess instream flows and initiate actions to improve base flow. 
• Screen agricultural diversion. 

 
White Salmon River Mainstem ─ Mouth to Condit Dam 

If Condit Dam is removed, sediment loads below the dam site are expected to increase 
temporarily, impacting fall chinook and coho spawning and rearing habitat conditions in 
the lower White Salmon River temporarily.  Currently the reach contains limited 
spawning gravels and large wood.  The potential exists to improve spawning and rearing 
conditions for fall chinook, coho and chum salmon once the dam is removed.  
 
Actions: 

• Assess limiting habitat features after dam is removed and restore habitat as 
needed to provide for spawning, rearing and adult holding. 

• Place LWD as appropriate. 
• Provide salmon carcasses. 

 
White Salmon River Mainstem ─ Condit Dam to Buck Creek 

This reach currently contains Northwestern Reservoir.  It could provide important 
potential habitat for salmon and steelhead spawning, rearing, migration and adult holding 
if Condit Dam is removed.  Removal of Condit Dam could cause exposed banks to 
become unstable and increase sediment and wood loads. 
 
Actions: 

• Assess habitat limiting features after dam removal and identify restoration needs. 
• Implement projects to restore habitats 

 
Spring Creek 

Spring Creek will provide productive habitat for reintroduced anadromous fish runs.  
Production potential is currently limited because of decreased habitat diversity and 
increased sediment. 



White Salmon Recovery Plan  Working draft 
August 10, 2006 

91 

 
Actions: 

• Protect in stream wood and functional riparian areas. 
• Place LWD as appropriate. 

 
Strategies for Addressing Freshwater Limiting Factors and Threats 
Tables 7-1 through 7-6 identified freshwater habitat strategies, substrategies and actions 
necessary to rebuild Mid-Columbia steelhead populations in the Klickitat subbasin to 
desired levels of viability.  The strategies address the key factors and threats limiting 
population viability and are based on results from EDT analysis, other technical 
monitoring and evaluation, the TRT’s viability assessments for the populations, and the 
knowledge of people familiar with subbasin ecosystem conditions.  The tables for each 
strategy show the limiting factors and contributing threats that are addressed, the viability 
parameters and life stages that would be most affected, and provide a short discussion.  
Priority locations are provided for some measures and identify the stream reaches or 
areas where actions should be applied first to gain the greatest benefit.  The tables also 
identify key programs in the area that are currently addressing the limiting factors as well 
as program sufficiency and gaps. 
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Table 7-1. Strategy 1: Protect stream corridor structure and function. 
Strategy 1 –  Protect stream corridor structure and function 

Actions Factors 
Addressed 

Threats 
Addressed 

VSP 
Parameters 
Addressed 

Populations 
Affected Discussion 

a. Protect floodplain function and 
channel migration  

b. Protect riparian function 
c. Protect access to key habitats 
d. Protect existing high water quality 
e. Protect natural stream flow regime 
f. Protect base flows through 

management of water withdrawals 
g. Protect riparian function by 

maintaining management 
objectives 

Many factors, 
including key 
habitat quality 
and diversity, 
sediment load, 
water quality, 
flow 

Road, timber 
and grazing 
management 
activities 

Productivity, 
abundance, 
spatial 
structure 

All Protection of high quality 
habitats is the most cost 
effective way of ensuring fish 
have good quality habitat.  It 
is much less expensive over 
the long term to protect high 
quality habitat than it is to 
degrade the habitat and then 
try to restore it.  Many 
objectives are likely to be met 
just by habitat protection and 
the associated natural 
recovery of upland and/or 
riparian areas.  Land 
acquisitions, easements, and 
cooperative agreements may 
also facilitate the 
implementation of active 
restoration projects.   
 

Priority Locations (geographic areas) 

Rattlesnake Creek, Indian Creek, White Salmon River mainstem from Buck Creek to Husum, Spring Creek 

Key Programs 
Agency Program Name Sufficient Needs Expansion 

Yakama Nation Fisheries  All 

Klickitat County    

WDFW    

Conservation Districts    
    
Program Sufficiency and Gaps (including current and near-term efforts, and additional efforts needed, constraints)  

The nine-mile reach from confluence of Gilmer Creek near BZ Corner to Buck Creek is a federal Wild and Scenic River.  A twenty-mile stretch 
of the upper White Salmon and Cascade Creek received Senate approval for Wild and Scenic designation and awaiting presidential approval.   
The Act restricts the construction of any dam or other water resource project on or directly affecting a designated river, or that would have a 
direct and adverse effect on the values for which such a river was established, such as its free-flowing nature.  Klickitat Countiy ordinances are 
also designed to protect existing habitats. 

Comment [bt6]: Active entities in the 
basin need to review these tables, identify 
themselves and their programs, and 
assess the sufficiency of their programs to 
conduct needed efforts. 
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Table 7-2. Strategy 2: Restore passage and connectivity to historical habitat areas. 
Strategy 2 –  Restore passage and connectivity between habitat areas 

Actions Factors 
Addressed 

Threats 
Addressed 

VSP 
Parameters 
Addressed 

Populations 
Affected Discussion 

a. Provide passage at Condit 
Dam site. 

b. Restore access to isolated 
habitats blocked by road 
culverts, irrigation structures 
and other artificial barriers. 

c. Provide screening at 100% 
of irrigation diversions. 

d. Reconnect side channels to 
mainstem. 

Key habitat 
quantity, habitat 
diversity, flow, 
channel 
stability, 
sediment load, 
entrainment 

Condit Dam, Buck 
Creek diversion 
and other 
diversions, 
instream structures 
  

Distribution, 
Productivity, 
spatial 
structure, 
diversity 

All 
 

 Strategy restores passage to 
historical habitat that has been 
inaccessible since 1913.  
Provides passage at culverts and 
diversions that presently hinder 
upstream and downstream fish 
passage   

Priority Locations (geographic areas) 

Site of Condit Dam, White Salmon River below dam, Buck Creek 

Key Programs 
Agency Program Name Sufficient Needs Expansion 

WDFW, conservation districts, 
Yakama Nation 

Fish Passage/Screening    

YN  Fisheries  All 

FCRPS Dam removal or passage improvement   

YN Fisheries  All 

Klickitat County    

Program Sufficiency and Gaps (including current and near-term efforts, and additional efforts needed, constraints)  
 

 
Table 7-3.  Strategy 3: Restore floodplain function and channel migration processes.  

Strategy 3 –  Restore floodplain function and channel migration processes 

Actions Factors 
Addressed 

Threats 
Addressed 

VSP 
Parameters 
Addressed 

Populations 
Affected Discussion 

a. Increase channel and floodplain 
connectivity  

b. Reconnect side channels 
c. Increase floodplain and channel 

roughness 
d. Increase role and abundance of 

wood and large organic debris in 
streambeds. 

e. Revegetate riparian areas 
f. Reduce impact of floodplain 

infrastructure, roads 
g. Conduct public awareness and 

education about restoration 
efforts. 

Channel 
morphology, 
habitat 
diversity, key 
habitat quantity, 
riparian 
vegetation, fine 
sediments, 
flow, water 
temperature 

Roads timber 
and grazing 
management 
activities 

Productivity, 
abundance, 
spatial structure 

All Actions will increase length 
of rearing habitat.  
Adding LWD will increase 
pool habitat, provide cover, 
help sort sediments, and 
increase habitat complexity.  
Actions will decrease peak 
flows and reduce sediment 
input to streams 

Priority Locations (geographic areas) 

Rattlesnake Creek; Indian Creek; White Salmon River (Buck Cr. to Husum, Condit Dam to Buck Cr., mouth of Condit Dam); Spring Creek   

Key Programs 
Agency Program Name Sufficient Needs Expansion 

Yakama Nation Fisheries  All 

WDFW    

Klickitat County    

Soil Conservation Districts    

Program Sufficiency and Gaps (including current and near-term efforts, and additional efforts needed, constraints)  
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Table 7-4.  Strategy 4: Restore riparian function and condition. 
Strategy 4 –  Restore riparian function and condition 

Actions Factors 
Addressed 

Threats 
Addressed 

VSP 
Parameters 
Addressed 

Populations 
Affected Discussion 

a Re-establish and/or enhance native 
riparian vegetation  

b. Exclude livestock from riparian 
areas 

c. Eradicate invasive plant species 
from riparian areas 

d. Conduct public awareness to 
educate public about restoration 
efforts  

Riparian 
vegetation, 
habitat 
diversity, key 
habitat quantity, 
fine sediments, 
flow, altered 
food web,  
water 
temperature 

Road, timber 
and grazing 
management 
activities 

Productivity, 
abundance, 
spatial 
structure 

All Riparian improvements alone 
have been documented to 
improve base stream flows as 
well as a variety of other 
habitat parameters. 

Priority Locations (geographic areas) 

Rattlsnake Creek, Indian Creek, White Salmon River from Buck Creek to Husum, Spring Creek 

Key Programs 
Agency Program Name Sufficient Needs Expansion 

Yakama Nation Fisheries  All 

WDFW    

Conservation districts    

    

Program Sufficiency and Gaps (including current and near-term efforts, and additional efforts needed, constraints)  

 
Table 7-5.  Strategy 5: Restore degraded hillslope processes. 

Strategy 5 –  Restore degraded hillslope processes on forest, agricultural, and developed lands 

Actions Factors 
Addressed 

Threats 
Addressed 

VSP 
Parameters 
Addressed 

Populations 
Affected Discussion 

a. Restore native upland plant 
communities 

b. Implement upland management 
practices that mimic natural runoff 
and sediment production 

c. Control road/stream interactions 
to reduce erosion 

d. Review road maintenance needs 
e. Conduct public awareness to 

education public about restoration 
efforts. 

Many factors, 
including 
altered 
hydrology, 
channel 
stability, fine 
sediments, 
water quality 
(temperature), 
key habitat 
quantity, habitat 
diversity, 
riparian 
vegetation 

Road, 
timber, 
agriculture 
and grazing 
management 
activities; 
off-road 
vehicles 

Productivity, 
abundance, 
spatial 
structure, 
diversity 

All Road, timber and grazing 
management activities 
contribute to altered flow 
regime and increase sediment 
load. 
Reviewing road maintenance 
will reduce sediment inputs 
and water velocities during 
peak flow events. 

Priority Locations (geographic areas) 
 

Key Programs 
Agency Program Name Sufficient Needs Expansion 

Yakama Nation Fisheries  All 

Soil Conservation District    

    

    

Program Sufficiency and Gaps (including current and near-term efforts, and additional efforts needed, constraints)  
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Table 7-6.  Strategy 6: Enhance instream flow during critical periods. 

Strategy  6 – Enhance instream flow during critical periods. 

Actions Factors 
Addressed 

Threats 
Addressed 

VSP 
Parameters 
Addressed 

Populations 
Affected Discussion 

a. Enhance base flow 
b. Restore natural hydrographic 

conditions where appropriate 
c. Increase pool habitat (beaver 

ponds) 
d. Restore wetlands and other water 

holding capacity on plateau 
d. Restore riparian vegetation and 

function  
e. Increase channel and floodplain 

connectivity  

Flow, habitat 
diversity, 
key habitat 
quantity, fine 
sediments, 
thermal 
refugia, 
altered food 
web 

Road, timber 
and grazing 
management 
activities; 
channelization; 
water 
withdrawals, 
beaver removal 

Abundance, 
productivity, 
spatial 
structure 

Steelhead, 
coho, spring 
chinook  

Wetlands have been lost in 
Rattlesnake drainage and 
reduced water holding 
capacity. 
Hydrologic routing in 
watershed has been modified 
and altered flow timing, 
discharge, distribution of 
LWD and sediment. Changes 
in the upland plant 
community due to land 
management have reduced 
precipitation infiltration rates, 
which results in higher peak 
flows and lower low flows.  
Removal of large wood and 
channelizing streams also 
increases water velocities and 
reduces the ability of the 
stream to hold water for 
gradual release.   
 

Priority Locations (geographic areas) 

Rattlesnake Creek, Indian Creek, Buck Creek,  

Key Programs 
Agency Program Name Sufficient Needs Expansion 

Yakama Nation Fisheries  All 

WDFW    

    

Soil Conservation Districts    

    

Program Sufficiency and Gaps (including current and near-term efforts, and additional efforts needed, constraints)  

Riparian improvements alone have been documented to improve base stream flows as well as a variety of other habitat parameters. 

 
Tables 7-7 through 7-11 identify habitat actions for recovery of listed salmon and steelhead 
populations in the White Salmon subbasin. 
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Table 7-7.  Recovery Actions for Mid-Columbia River steelhead within White Salmon subbasin. 

OBJECTIVE SIGNIFICANCE SUITE OF ACTIONS LEAD 
AGENCY 

TIME 
FRAME FEASIBILITY COSTS 

Place LWD or other 
appropriate structures 
in stream 

YN, 
WDFW, 
UCD 

3-10 years High, if passage 
provided at dam  

$450-
550k 

Provide passage at 
Condit Dam 

FCRPS 2 years High $10-12 
million  

Improve steelhead 
production potential in 
White Salmon 
Mainstem 

Reviewing  road 
maintenance will 
reduce sediment inputs, 
reducing water 
velocities during peak 
flow events.  Restoring 
wood will increase 
rearing habitat through 
pool formation, 
improved sediment 
sorting, increased cover 
habitat and complexity. 

Conduct public 
awareness to educate 
the public about 
restoration efforts 

YN, 
WDFW, 
UCD, 
USGS 

0-10 years High $250-
350k 

Reconnect side 
channels to mainstem. 

YN, 
WDFW, 
UCD 

3-10 years High, after dam 
removal 

$400-
600k 

Place LWD and other 
structure in stream. 

YN, 
WDFW, 
UCD 

3-10 years High, after dam 
removal 

$750-
850k 

Revegetate riparian 
areas., including 
conifers for future 
LWD recruitment 

YN, 
WDFW, 
UCD 

3-10 years High $600-
700k 

Actions will increase 
length of channel 
rearing habitat.  Adding 
LWD will increase pool 
habitat, provide cover, 
help sort sediments, 
increase habitat 
complexity. Improved 
riparian areas will 
increase cover and 
channel stability, shade, 
LWD, litter fall, and 
terrestrial insect 
abundance. 

Control road/stream 
interactions by 
reducing erosion 
potential 

County 
Roads 
Dept, 
WDFW, 
YN 

3-10 Medium $500-
700k 

Remove passage 
barriers to upstream 
fish movement, screen 
Buck Creek diversion 

YN, 
WDFW, 
UCD 

3-10 years Medium $700-
800k 

Increase steelhead 
production potential in 
tributaries 

Actions will allow fish 
access to upstream 
habitat, decrease peak 
flows and reduce 
sediment inputs to 
stream. 

Hydrologically 
disconnect roads from 
stream 

County 
Roads 
Dept, 
WDFW, 
YN 

3-10 years Medium $1-2 
million  

 
Table 7-8.  Recovery Actions for spring chinook within White Salmon subbasin.   

OBJECTIVE SIGNIFICANCE SUITE OF ACTIONS LEAD 
AGENCY 

TIME 
FRAME FEASIBILITY COSTS 

Place LWD or other 
appropriate structures 
in stream 

YN, 
WDFW, 
UCD 

3-10 years High, after dam 
removal 

$450-
550k 

Remove Condit Dam FCRPS 2 years High $10-12 
million  

Improve spring 
chinook production 
potential in White 
Salmon Mainstem 

Reviewing  road 
maintenance will 
reduce sediment inputs, 
reducing water 
velocities during peak 
flow events.  Restoring 
wood will increase 
rearing habitat through 
pool formation, 
improved sediment 
sorting, increased cover 
habitat and complexity. 

Conduct public 
awareness to educate 
the public about 
restoration efforts 

YN, 
WDFW, 
UCD, 
USGS 

0-10 years High $250-
350k 

Reconnect side 
channels to mainstem. 

YN, 
WDFW, 
UCD 

3-10 years High, after dam 
removal 

$400-
600k 

Place LWD and other 
structure in stream. 

YN, 
WDFW, 
UCD 

3-10 years High, after dam 
removal 

$750-
850k 

Revegetate riparian 
areas., including 
conifers for future 
LWD recruitment 

YN, 
WDFW, 
UCD 

3-10 years High $600-
700k 

Increase spring 
chinook production 
potential in tributaries 

Actions will increase 
length of channel 
rearing habitat.  Adding 
LWD will increase pool 
habitat, provide cover, 
help sort sediments, 
increase habitat 
complexity. Improved 
riparian areas will 
increase cover and 
channel stability, shade, Control road/stream County 3-10 Medium $500-

Comment [bt7]: Replace table with 
revised table from James.

Comment [bt8]: Replace table with 
revised table from James. 
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OBJECTIVE SIGNIFICANCE SUITE OF ACTIONS LEAD 
AGENCY 

TIME 
FRAME FEASIBILITY COSTS 

LWD, litter fall, and 
terrestrial insect 
abundance. 

interactions by 
reducing erosion 
potential 

Roads 
Dept, 
WDFW, 
YN 

700k 

Remove passage 
barriers to upstream 
fish movement, screen 
Buck Creek diversion 

YN, 
WDFW, 
UCD 

3-10 years Medium $700-
800k 

Actions will allow fish 
access to upstream 
habitat, decrease peak 
flows and reduce 
sediment inputs to 
stream. 

Hydrologically 
disconnect roads from 
stream 

County 
Roads 
Dept, 
WDFW, 
YN 

3-10 years Medium $1-2 
million  

 
Table 7-9.  Recovery Actions for fall chinook within White Salmon subbasin. 

OBJECTIVE SIGNIFICANCE SUITE OF ACTIONS LEAD 
AGENCY 

TIME 
FRAME FEASIBILITY COSTS 

Place LWD or other 
appropriate structures 
in stream 

YN, 
WDFW, 
UCD 

3-10 years High, after dam 
removal 

$450-
550k 

Remove Condit Dam FCRPS 2 years High $10-12 
million  

Improve steelhead 
production potential in 
White Salmon 
Mainstem 

Reviewing  road 
maintenance will 
reduce sediment inputs, 
reducing water 
velocities during peak 
flow events.  Restoring 
wood will increase 
rearing habitat through 
pool formation, 
improved sediment 
sorting, increased cover 
habitat and complexity. 

Conduct public 
awareness to educate 
the public about 
restoration efforts 

YN, 
WDFW, 
UCD, 
USGS 

0-10 years High $250-
350k 

Reconnect side 
channels to mainstem. 

YN, 
WDFW, 
UCD 

3-10 years High, after dam 
removal 

$400-
600k 

Place LWD and other 
structure in stream. 

YN, 
WDFW, 
UCD 

3-10 years High, after dam 
removal 

$750-
850k 

Revegetate riparian 
areas., including 
conifers for future 
LWD recruitment 

YN, 
WDFW, 
UCD 

3-10 years High $600-
700k 

Actions will increase 
length of channel 
rearing habitat.  Adding 
LWD will increase pool 
habitat, provide cover, 
help sort sediments, 
increase habitat 
complexity. Improved 
riparian areas will 
increase cover and 
channel stability, shade, 
LWD, litter fall, and 
terrestrial insect 
abundance. 

Control road/stream 
interactions by 
reducing erosion 
potential 

County 
Roads 
Dept, 
WDFW, 
YN 

3-10 Medium $500-
700k 

Remove passage 
barriers to upstream 
fish movement, screen 
Buck Creek diversion 

YN, 
WDFW, 
UCD 

3-10 years Medium $700-
800k 

Increase steelhead 
production potential in 
tributaries 

Actions will allow fish 
access to upstream 
habitat, decrease peak 
flows and reduce 
sediment inputs to 
stream. 

Hydrologically 
disconnect roads from 
stream 

County 
Roads 
Dept, 
WDFW, 
YN 

3-10 years Medium $1-2 
million  

 

Comment [bt9]: Replace table with 
revised table from James. 
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Table 7-10.  Recovery Actions for coho within White Salmon subbasin. 

OBJECTIVE SIGNIFICANCE SUITE OF ACTIONS LEAD 
AGENCY 

TIME 
FRAME FEASIBILITY COSTS 

Place LWD or other 
appropriate structures 
in stream 

YN, 
WDFW, 
UCD 

3-10 years High, after dam 
removal 

$450-
550k 

Remove Condit Dam FCRPS 2 years High $10-12 
million  

Improve steelhead 
production potential in 
White Salmon 
Mainstem 

Reviewing  road 
maintenance will 
reduce sediment inputs, 
reducing water 
velocities during peak 
flow events.  Restoring 
wood will increase 
rearing habitat through 
pool formation, 
improved sediment 
sorting, increased cover 
habitat and complexity. 

Conduct public 
awareness to educate 
the public about 
restoration efforts 

YN, 
WDFW, 
UCD, 
USGS 

0-10 years High $250-
350k 

Reconnect side 
channels to mainstem. 

YN, 
WDFW, 
UCD 

3-10 years High, after dam 
removal 

$400-
600k 

Place LWD and other 
structure in stream. 

YN, 
WDFW, 
UCD 

3-10 years High, after dam 
removal 

$750-
850k 

Revegetate riparian 
areas., including 
conifers for future 
LWD recruitment 

YN, 
WDFW, 
UCD 

3-10 years High $600-
700k 

Actions will increase 
length of channel 
rearing habitat.  Adding 
LWD will increase pool 
habitat, provide cover, 
help sort sediments, 
increase habitat 
complexity. Improved 
riparian areas will 
increase cover and 
channel stability, shade, 
LWD, litter fall, and 
terrestrial insect 
abundance. 

Control road/stream 
interactions by 
reducing erosion 
potential 

County 
Roads 
Dept, 
WDFW, 
YN 

3-10 Medium $500-
700k 

Remove passage 
barriers to upstream 
fish movement 

YN, 
WDFW, 
UCD 

3-10 years Medium $400-
600k 

Increase steelhead 
production potential in 
tributaries 

Actions will allow fish 
access to upstream 
habitat, decrease peak 
flows and reduce 
sediment inputs to 
stream. 

Hydrologically 
disconnect roads from 
stream 

County 
Roads 
Dept, 
WDFW, 
YN 

3-10 years Medium $1-2 
million  

 
Table 7-11.  Recovery Actions for Chum within White Salmon subbasin. 

OBJECTIVE SIGNIFICANCE SUITE OF 
ACTIONS 

LEAD 
AGENCY

TIME 
FRAME FEASIBILITY COSTS 

Reconnect side 
channels to mainstem. 

YN, 
WDFW, 
UCD 

3-10 years High, after dam 
removal 

$400-
600k 

Place LWD and other 
structure in stream. 

YN, 
WDFW, 
UCD 

3-10 years High, after dam 
removal 

$750-
850k 

Revegetate riparian 
areas., including 
conifers for future 
LWD recruitment 

YN, 
WDFW, 
UCD 

3-10 years High $600-
700k 

Improve Chum 
production potential 
in White Salmon 
Mainstem 

Multiple upstream 
habitat 
improvements and 
road related actions 
will decrease 
sediment levels and 
address the one 
realisticall 
manageable LF for 
chum Control road/stream 

interactions by 
reducing erosion 
potential 

County 
Roads 
Dept, 
WDFW, 
YN 

3-10 Medium $500-
700k 

Comment [bt10]: Replace table with 
revised table from James.

Comment [bt11]: Replace table with 
revised table from James.
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7.2.2  Harvest-Related Actions 
A Fisheries Management and Evaluation Plan (FMEP) for tributary fisheries in the 
Washington portion of the lower Columbia River chinook, steelhead, and chum salmon 
ESUs (WDFW 2002) has been approved by NMFS.  WDFW has also requested NMFS 
approval on a proposed supplement to the FMEP that covers tributary fisheries impacts 
on listed lower Columbia River coho salmon.  A FMEP covering fisheries impacts on 
Mid-Columbia River steelhead has also been submitted to NMFS for approval. 
 
WDFW will continue to manage tributary fisheries for selective fisheries that target 
marked hatchery steelhead, coho, and spring chinook, requiring the release of unmarked 
(wild) fish.  The fisheries are not selective, however, for fall chinook because returning 
hatchery fall chinook are not massed marked.  In 2005, Spring Creek National Fish 
Hatchery began adipose fin-clipping all of the production released, when these fish return 
in the future, selective fisheries can be implemented.  Fall chinook harvest is managed to 
ensure that broodstock goals for Spring Creek National Fish Hatchery are achieved.  
Overall impacts are very low for these tributary fisheries, with impacts generally less than 
5 percent of the naturally produced fish (NPPC 2004). 
 
Mainstem harvest will continue to be managed through the U.S. v. Oregon process, and 
will be subject to consultation with NMFS.  Enhanced public education and fisheries 
enforcement will be incorporated along with new selective fisheries regulations to insure 
understanding and compliance. 
 
7.2.3  Hatchery-Related Actions 
Hatchery and Genetics Management Plans (HGMPs) have been submitted to NMFS by 
the USFWS, for approval under Section 7 of the ESA.  Many actions and measures 
proposed in the FMEPs and HGMPs have already been implemented.  These HGMPs 
cover programs that release fish into the Little White Salmon and at the Spring Creek 
National Fish Hatchery.  WDFW has also submitted a HGMP to NMFS for the summer 
and winter steelhead program releases into the White Salmon River.  These programs 
may adversely affect listed populations in the White Salmon River and are being 
evaluated in a Biological Opinion.  All of these programs are funded in whole or partially 
through the Mitchell Act, which is administered by NMFS.  An Environmental Impact 
Statement for NMFS’ funding of the Mitchell Act and its hatchery programs is being 
drafted and will include evaluation of the programs listed above. 
 
Artificial production may play a significant role in the recovery of salmon and steelhead 
populations in the White Salmon.  These programs are best designed after extensive 
genetic and inter-agency discussions.  Innovative programs, such as those employed by 
the Yakima Klickitat Fisheries Project, should be consulted and appropriate 
methodologies adopted.  Agencies critical to the development of stock re-establishment 
include the Yakama Nation, USFWS, WDFW, and USGS.  Spring Creek Hatchery may 
play a vital role in some future propagation programs.  Facilities in the Klickitat subbasin 
operated by the YKFP may also play a vital role.  The YKFP has offered the future use of 
its facilities, as appropriate and available, for the re-establishment of stocks in the White 
Salmon. 
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The Yakama Nation suggests an experimental approach to the steelhead artificial 
production restoration program.  Research by Carmichael in the Grande Ronde (LSRCP 
2001) and in Thrower et al. (2004) in Alaska has identified an appropriate strategy for 
steelhead in the White Salmon.  Research conducted by Thrower et al. (2004) indicated 
that “after 70 years of freshwater residency, a formerly anadromous, wild, freely breeding 
population of O. mykiss has retained large amounts of genetic variability associated with 
growth, precocious maturation and smolting despite complete selection against the 
phenotypic expression of at least one of the fitness related characters (smolting 
migration) critical for the reestablishment of an anadromous population.”  And further, 
“Genetic potential for smolting can lie dormant or be maintained through a dynamic 
interaction between smolting and early maturation for decades despite complete selection 
against the phenotype.  The results have significant implications for the preservation of 
threatened anadromous stocks in fresh water and the inclusion of resident fish of formerly 
anadromous populations, currently trapped behind longstanding barriers to migration, as 
one component of the same population” (Thrower et al. 2004). 
 
Investigation and appropriation of this approach is warranted for steelhead within the 
White Salmon subbasin.  The utilization of resident O. mykiss above Condit Dam may 
provide a genetic heritage to historical anadromous O. mykiss and greatly assist in the re-
establishment of a steelhead stock to the White Salmon. 
 
7.2.4  Hydro-Related Actions 
Army Corps of Engineers studies of fish passage at mainstem dams should continue.  
Actions are needed to evaluate habitat conditions for steelhead survival in the mainstem 
Columbia River.  Marine mammal predation problems below Bonneville Dam need to be 
addressed to protect upstream migration of salmon and steelhead.   
 
The Yakama Nation and other Columbia River treaty tribes, who fish and, among others, 
care for the natural resources in the lower mid-Columbia mainstem, recommend a return 
to a more natural hydrograph or flow regime. A natural river reservoir operation 
promotes environmental conditions that are in harmony with the salmon’s biological 
timing (Independent Science Group 2000 http://www.nwcouncil.org/library/return/2000-
12.htm 12.htm). 
 
A return to a more natural flow regime would require altered flood control and earlier 
reservoir refill at upstream storage dams.  The results, according to the GENESYS model 
plan, would be more natural river peaks, which would improve salmon survival by 
increasing turbidity and habitat, decreased travel time, cooler water, less predation, 
reactivate flood-plain habitats, higher river estuary productivity, and better coincident 
timing with salmon migration (Martin 2004).  Altered flood control uses less reservoir 
drafts during winter and early spring. More water is shifted from winter to spring, which 
is more akin to the natural hydrograph than the Corps’ current flood control system. 
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Figure 7-3.  Historical, proposed natural, and current hydrograph for the Columbia River (NPCC 
2004). 

 
The modeled results shown in the chart above are for the Columbia at The Dalles using 
the average of 50 water years with the GENESYS hydro model (CRITFC 2001).  Martin 
(2004) makes the case that global warming will reduce winter snow packs, thus reducing 
the need to store water for spring flood control. New forecast tools, e.g., from the 
University of Washington, CRITFC, and NOAA can reduce premature flood control 
drafts (2004).  Specific recommendations are proposed for reservoir storage at all the 
Columbia basin’s major storage dams.  Under the proposed scenario, generation increases 
in summer and decreases in winter.  Winter demand is offset, in part, by global warming 
and other non-hydro energy sources (CRITFC 2003).  
http://www.critfc.org/legal/energy_fin.html 
 
7.3  Prioritizing Recovery Actions 
Achieving recovery for the Mid-Columbia River steelhead ESU, lower Columbia 
chinook and coho salmon ESUs, and the Columbia River chum salmon ESU will depend 
on restoring the viability of extant populations in major population groups to levels that 
support the proper functioning of the ESU.  This will require intensive effort by 
individuals at the regional, watershed and local levels.  Recovery goals for listed White 
Salmon steelhead and salmon call for the recovery of the populations to abundance levels 
needed to maintain at least a minimum level of population viability. The plan expects that 
these goals and other specific benchmark values for VSP parameters will be refined 
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during plan implementation based on new information that addresses current 
uncertainties. 
 
A two-tiered approach is identified here to prioritize actions for the recovery of listed 
steelhead populations in the Columbia Gorge Management Unit and salmon populations 
in the White Salmon Management Unit. 
 

• Overall strategic framework for DPS. NMFS and the ICTRT will develop an 
overall strategic framework for determining where, when and how factors and 
threats limiting the viability of the Mid-Columbia steelhead DPS are addressed. 

 
• A local collaborative prioritization process.  A regional board will be 

established to prioritize recovery actions for steelhead in the Columbia Gorge 
Management Unit and salmon populations in White Salmon Management Unit. 
This regional board will include representatives from the co-managers (WDFW 
and YN), other federal and state agencies, and local governments. 

 
Prioritization Considerations for Mid-Columbia River steelhead in the Gorge 
Management Unit 
The following considerations will be used as guidance for the implementation of 
management strategies and actions for recovery of Mid-Columbia River steelhead in the 
Gorge Management Unit.  All proposed actions must be based on and supported by the 
best available scientific knowledge. 
 
1.  The following actions will be considered high priority: 
 

• Actions that provide long-term protection for the major life history strategies (i.e. 
summer and winter-run timing) that currently exist at the MPG level. 

• Actions that provide long-term protection of habitat conditions that support the 
viability of priority extant populations and their primary life history strategies 
throughout their entire life cycle.  A population is considered a priority if it is 
critical for MPG or DPS viability. 

• Actions that enhance the viability of priority extant populations. 

• Actions that protect or enhance viability of multiple listed populations.  

• Actions that enhance habitat and restore natural processes to increase survival, 
connectivity and reproductive success of priority extant populations. 

• Actions that target the key limiting factors and that contribute the most to closing 
the gap between current status and desired future status of priority populations.  

• Actions that are required to protect and enhance habitats for populations that are 
not critical for MPG or DPS viability, but must be maintained.  

 

Comment [bt12]: [should salmon be 
included here?]  YN would include all 
listed species and would state non-listed 
species should be addressed by the Board 
as well.  AN ‘all stocks initiative.” 
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2.  Other things being equal, actions that demonstrate the following have high priority: 
 

• Actions where opportunity for success is high (rather than those of limited 
feasibility). 

• Actions that complement other land management, water quality, environmental 
management and recreational objectives as specified in fish management, 
conservation, recovery or other plans developed with and supported by subbasin 
stakeholders (rather than those that are isolated, stand-alone efforts).  

• Actions that have landowner support and participation.  

• Actions that demonstrate cost effectiveness relative to alternative means of 
achieving the same objectives. 

Prioritization Considerations for lower Columbia River chinook and coho, and 
Columbia River chum in the White Salmon management unit 
The Lower Columbia Salmon Recovery and Subbasin Plan provides strategies and 
measures to direct recovery efforts at the ESU and individual stream/watershed levels.  It 
provides an integrated regional strategy for the ESU, as well as strategies focused to 
direct habitat improvement efforts in regional streams and watersheds and the Columbia 
River Estuary, and to address issues related to hydropower operations, harvest and 
hatcheries (LCFRB 2004).  The LCFRB provides these various strategies and measures 
in the plan to ensure that efforts support recovery of naturally spawning fish (LCFRB 
2004).  The plan’s strategies for prioritizing habitat improvement actions in regional 
streams and watersheds are shown below.  Other strategies identified in the Plan to 
address related issues are not included here, but will also be used to prioritize recovery 
actions for chinook, coho and chum in the White Salmon subbasin. 
 
Habitat Strategies for Recovery of chinook, coho and chum populations in streams 
and watersheds (LCFRB 2004, pg. 6-7)  

1. Provide habitats adequate to sustain healthy, harvestable salmon and steelhead 
runs in Washington lower Columbia River subbasins through access 
improvements, habitat protection, and restoration. 

 
2. Configure habitat protection and restoration activities among subbasins to support 

region-wide recovery goals.  
 

3. Afford high levels of protection to stream and watershed habitats that currently 
support significant fish production for primary and contributing fish populations.  

 
4. Address stream habitat conditions that limit fish as well as stream habitat forming 

processes in watersheds or subwatersheds that affect stream habitat in any given 
location. 

 
5. Restore access of key populations to blocked habitats in historically accessible 

subbasins or portions of subbasins where necessary to support region-wide 
recovery goals and closely coordinate access improvements and habitat 
improvement activities. 



White Salmon Recovery Plan  Working draft 
August 10, 2006 

104 

 
6. Maximize efficiency of habitat restoration activities by concentrating in currently 

productive areas with significant scope for improvement, adjacent areas of 
marginal habitat where realistic levels of improvement can restore conditions 
suitable for fish, and areas where multiple species benefit.  

 
7. Implement habitat restoration actions sufficient to offset projected future trends in 

conditions such that no net loss in habitat occurs.   
 

8. Utilize a combination of active and passive habitat restoration measures to 
provide near-term and long-term benefits.   

 
9. Use existing procedures and programs wherever possible to take maximum 

advantage of opportunities for efficient implementation of habitat protection and 
restoration measures.  

 
10. Consider salmon recovery needs up-front in the comprehensive land use planning 

process, along with other social, infrastructure, and service needs.   
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8.  Cost Analysis 

 
 [Need a general statement here and summary of cost analysis] 
 
Projects will be funded according to the prioritization framework and project ranking 
described in Section 7.3. In short, the prioritization of projects for funding will be based 
on a balance between the biological benefit of the project, its cost and feasibility of 
implementing the project.  Projects that address primary limiting factors, have high 
biological benefit, are relatively inexpensive, and are feasible to implement will receive 
highest funding priority. Projects that are expensive have low biological benefit to listed 
fish species, and have relatively low feasibility will receive lowest funding priority. 
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9.  Preferred Management Scenarios 

 
The plan identifies specific strategies and actions needed to address the primary factors 
and threats limiting the listed White Salmon populations.  The actions represent activities 
with the greatest potential for protecting and recovering salmon and steelhead. 
 
Preferred management scenarios will be developed through a regional board that provides 
a collaborative process and includes representative from federal and state agencies, the 
Yakama Nation and local governments, and with the participation of nonprofit 
organizations, the business sector, and citizens.  The scenarios will be designed to address 
factors and threats limiting the listed populations throughout their life cycles. 
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10.  Implementation and Adaptive Management 

 
YN: When are others going to weighin?  And what’s the process?  “Public Review”?  
 
The scale of human activities that limit or threaten White Salmon salmon and steelhead 
populations throughout their life cycle is broad and pervasive.  Recovery can be achieved 
only through the combined and coordinated actions of federal and state agencies, tribes, 
and local governments, and with the participation of nonprofit organizations, the business 
sector, and citizens. Collectively, these parties are referred to as implementing partners. 
 
The Plan provides specific strategies and actions needed to address all threats and 
identifies the partners with the authority, jurisdiction, or resources needed to implement 
each action (see Table 7-1 of the Plan).  These actions represent activities with the 
greatest potential for protecting and recovering salmon and steelhead.  Implementation of 
recovery actions will not be a one-time or short-term initiative.  Programs and actions 
will likely need to be sustained, evaluated, adjusted, and augmented over the recovery 
period. 
 
Designing a Monitoring and Evaluation Program to Support Adaptive Management 
Because of the length and complexity of the salmonid life cycle, there are many 
uncertainties involved in improving salmonid survival. Simply identifying cause-and-
effect relationships between any given management action and characteristics of salmon 
populations can be a scientific challenge. It is essential to design a monitoring and 
evaluation program that will answer these basic questions: How will we know we are 
making progress? How will we get the information we need? And how will we use the 
information in decision-making? 
 
As part of implementing the White Salmon salmon recovery plan, a detailed monitoring 
and evaluation program will be designed and incorporated into an adaptive management 
framework based on the principles and concepts laid out in the NMFS guidance 
document, Adaptive Management for Salmon Recovery: Evaluation Framework and 
Monitoring Guidance (available at http://www.nwr.noaa.gov/Salmon-Recovery-
Planning/ESA-Recovery-Plans/Other-Documents.cfm). 
 
Adaptive management means taking an experimental approach to a complex task, making 
one’s assumptions clear, and continuously evaluating them in the light of new 
information. It works best when the collection of performance data and methods of 
evaluation are designed to get the information managers need to make sound decisions. 
As outlined in the NMFS Adaptive Management guidance document, several types of 
monitoring are needed: (1) implementation and compliance monitoring, which is used to 
evaluate whether the recovery plan is being implemented; (2) status and trend 
monitoring, which assesses changes in the status of an ESU and its component 
populations, as well as changes in status or significance of the threats to the ESU; and (3) 
effectiveness monitoring, which tests hypotheses and determines (via research) whether 
an action is effective and should be continued. In addition, it’s important to build in some 
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research to illuminate the many unknowns in salmon recovery—the “critical 
uncertainties” that make management decisions all the harder. Critical uncertainty 
research may seem expensive or unnecessary in light of basic information needs; 
however, in the long run, it may reduce monitoring and implementation costs.  
 
Implementation and compliance monitoring simply check on whether activities were 
carried out as planned, and whether specified criteria are being met as a direct result of an 
implemented action. For example, if a fence is planned for 20 miles of stream corridor to 
keep livestock off the stream banks so that riparian vegetation will rebound, 
implementation monitoring would verify the presence of the fence. Compliance 
monitoring would take note of the presence or absence of livestock in the fenced-off area. 
 
Status and trend monitoring is a simple compilation of data-based descriptions of existing 
conditions. To be useful in decision-making, the raw data, or metrics, must be reduced to 
a more directly applicable form or indicator. For example, if the question is “What is the 
annual spawning population size of steelhead in the White Salmon River?” the indicator 
would be total spawning numbers of steelhead over one season for the entire river basin; 
however, the metric, or directly measured thing, would be something quite different, 
perhaps steelhead redds sighted on weekly passes over known spawning grounds. Thus, 
the metric must be processed to translate it from the metric data type (e.g., redds) into the 
indicator data type (e.g., spawners), and then reduced to generate the indicator required 
(e.g., list of weekly counts on spawning grounds to annual total for watershed).  
 
Effectiveness monitoring specifically addresses cause-and-effect questions. 
Demonstrating the direct and indirect impact of management actions requires supporting 
all steps in the logical chain that connects the action to its expected impact. This chain is 
rarely short and usually contains several hypotheses. For this reason, it’s better to build 
the effectiveness monitoring into the recovery action strategies, with, for example, pilot-
scale tests or other methods carefully thought out beforehand. Monitoring and evaluation 
will only provide the answers to the questions they were designed to address; they do not 
provide the framework for revising these questions if they are ill-posed, evaluating the 
assumptions upon which the strategy was built, or incorporating learning into future 
decisions on actions and strategies—this is the role of adaptive management. 
 
NMFS’ guidance document presents a decision framework that can guide the design of a 
research, monitoring, and evaluation plan. The framework (Figure 2) contains two basic 
sorts of questions: (1) questions regarding ESU status (biological viability criteria) and 
(2) questions regarding statutory listing factors and factors limiting recovery (limiting 
factor and threats criteria).  Evaluating a species for potential delisting requires an 
explicit analysis of both types of criteria.  
 
The guidance document contains a more detailed discussion of the framework and 
identifies the specific questions that must be answered to evaluate ESU status.  These 
specific questions take the form of a series of decision-question sets that address the 
status and change in status of a salmonid ESU and the risks posed by threats to the ESU. 
The decision-question sets are designed to elicit the information NMFS needs to make 
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delisting decisions. For recovery planners, the framework can guide future decisions 
about strategies and actions aimed at achieving recovery goals. 
 
The White Salmon monitoring and evaluation program will build on existing programs 
designed for monitoring tributary habitat in the White Salmon. The White Salmon 
monitoring and evaluation program will provide (1) a clear statement of the metrics and 
indicators by which progress toward achieving goals can be assessed, (2) a plan for 
tracking such metrics and indicators, and (3) a decision framework through which new 
information from monitoring and evaluation can be used to adjust strategies or actions 
aimed at achieving the plan’s goals. 
 

Evaluation

Status of Viability Parameters
•Abundance
•Productivity

•Spatial Distribution
•Diversity

Status of Statutory Listing FactorsESU Viability 
Assessment

NMFS will determine an ESU is recovered when an ESU is no longer in danger of extinction 
or likely to become endangered in the foreseeable future, based on an evaluation of both 
the ESU’s status and the extent to which the threats facing the ESU have been addressed

Major Population Group Status

ESU Status

Population Status:

Listing Factor 1: 
The present or threatened 
destruction, modification, or 
curtailment of its habitat or 
range

Listing 
Factor 3: 
Disease 

or 
predation

Listing Factor 4: 
The inadequacy 
of existing 
regulatory 
mechanisms

Listing Factor 5: 
Other Natural or 
manmade factors 
affecting continued 
existence

Listing Factor 2: 
Over utilization 
for commercial, 
recreational or 
educational 
purposes

Status of 
Harvest Threats 

& Limiting 
Factors

Status of 
Disease 

and 
Predation
Threats & 
Limiting 
Factors

Status of 
Hatchery 
program’s
Threats & 

Limiting 
Factors

Status of 
Hydropower

Threats & 
Limiting 
Factors

Status of 
Natural 

Threats & 
Limiting 
Factors

Compliance and 
Implementation Monitoring 

Implement Adaptive 
Management Plan

Action Effectiveness 
Monitoring 

Status of 
Regulatory 

Mechanisms
Threats & 
Limiting 
Factors

Critical Uncertainty 
Research and Evaluation 

Status of 
Habitat 

Threats & 
Limiting 
Factors

Actions

NMFS Listing Status Decision Framework
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10.1  Critical Uncertainties 
Critical uncertainties fall into several categories: policy, legislation, and science.  
 
Scientific Uncertainties 
Data gaps important to recovery can be divided into two major categories: (1) those that 
deal with critical uncertainties; and (2) gaps in knowledge about the linkages between 
specific actions and their effects on habitat factors and VSP parameters. Some of the data 
gaps can be filled through monitoring and evaluation; others must be filled through 
research. 
 
Critical uncertainties, the unknown aspects of environmental conditions vital to salmonid 
survival, are a major focus of the research, monitoring, and evaluation program. 
Monitoring is needed to establish linkages between specific actions and resultant 
environmental effects. Those linkages are complex and often not well understood. 
Understanding them requires input from experts from various fields. It is important that 
the actions recommended in the Plan to benefit listed fish species in the White Salmon 
subbasin be reviewed by fish ecologists, geologists, hydrologists, and other experts 
familiar with the recovery region. 
 
The Plan expects that specific benchmark values for the VSP parameters will be refined 
during Plan implementation based on new information that addresses current 
uncertainties. 
 
Out-of-Basin Uncertainties 
There are numerous out-of-basin uncertainties. The geographic areas that constitute the 
multiple ESUs encompass a large part of north-central Oregon and a large part of south-
central Washington draining into the Columbia River.  There are multiple populations 
across species.  This context is significant in terms of uncertainties: 
 

• Under the ESA successful recovery of listed species as defined by the National 
Marine Fisheries Service (NMFS), requires achieving specific levels of 
productivity for populations within the entire ESU, not only acceptable 
productivity within any single basin that is a part of the ESU. Local communities 
in different watersheds/basins across local and state boundaries are dependent 
upon each other for successful delisting of these species. 

 
• Of the seven necessary components of an ESA recovery plan, only three are the 

responsibility of in-basin parties—for which there is currently no collaborative 
governing board.  The other components (e.g., hydropower operations, harvest, 
hatcheries, macro-economics, estuarine conditions), though significant to impacts 
on overall mortality, involve factors that are outside of, and cannot be directly 
affected by, actions taken within the White Salmon subbasin.  Monitoring is 
needed to measure the increases/decreases in productivity of the target 
populations within the subbasin, before they migrate out of the subbasin. 
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10.2  Monitoring 
The Plan includes direction for research, monitoring and evaluation (RME) to define 
unknown population characteristics, contribute to regional monitoring efforts, better 
direct efforts within the subbasin, and assess the effectiveness of future actions.   
 
Research and monitoring are designed to test implementation, validation, status/trend, 
and effectiveness. Implementation monitoring determines if planned actions were 
implemented as intended and whether all implementation objectives are on schedule. 
Validation monitoring determines whether the fundamental ecological assumptions 
underlying the recovery plan are true. Prominent among these assumptions are the effects 
of specific environmental conditions on survival and abundance of listed fish species 
embodied in the EDT model. Status/trend monitoring determines the current conditions 
(status) of the populations and their habitats and their changes over time. Effectiveness 
monitoring focuses on whether the recovery actions changed the environment and/or the 
VSP parameters. 
 
Conditions outside the subbasin will affect and inform actions, research and monitoring 
within the subbasin.  Out-of–basin conditions do, and will, have a significant effect on 
the success of recovery of species within the subbasin.  These factors include commercial 
harvest, sport and tribal harvest, conditions in the mainstem Columbia River (including 
hydroelectric operations), and conditions in the estuary and ocean including short and 
longer term cycles in ocean conditions. The regional RME program developed under the 
FCRPS Biological Opinion will measure status, trends, and effectiveness of actions in 
this area.  
 
A general framework for monitoring within the White Salmon subbasin is described 
below. 
 
Implementation Monitoring 
Recovery actions implemented within the White Salmon subbasin will be monitored to 
assess whether the actions were carried out as planned. This will be carried out as an 
administrative review and will not require environmental or biological measurements. 
Implementation monitoring will address the types of actions implemented, how many 
were implemented, where they were implemented, and how much area or stream length 
was affected by the action. Indicators for implementation monitoring will include visual 
inspections, photographs, and field notes on numbers, location, quality, and area affected 
by the action. 
 
Success will be determined by comparing field notes with what was specified in the plans 
or proposals (detailed descriptions of engineering and design criteria). Thus, design plans 
and/or proposals will serve as the benchmark for implementation monitoring. Any 
deviations from specified engineering and design criteria will be described in detail. 
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Status/Trend Monitoring 
A future collaborative board directing implementation will develop a program to monitor 
the status and trend of steelhead and their habitats throughout the White Salmon 
subbasin.  The program will utilize guidelines developed in the Pacific Northwest 
Aquatic Monitoring Partnership (PNAMP) and the Collaborative, and the Systemwide 
Monitoring and Evaluation Project (CSMEP). 
 
Effectiveness Monitoring 
Not all recovery actions recommended in the Plan need to be monitored for effectiveness.  
However, it is important that a sufficient number of replicates of each “type” of action be 
assessed for effectiveness. To the extent possible, effectiveness of recovery actions will 
be monitored using the Before-After-Control-Impact (BACI) design with stratified 
random sampling, as described in the Comprehensive Statewide Monitoring Strategy 
(Monitoring Oversight Committee 2002). This strategy describes in detail the approach, 
indicators, and protocols needed to assess effectiveness of habitat restoration classes. It is 
critically important to coordinate these effectiveness monitoring programs with 
status/trend monitoring and effectiveness monitoring within the Hydro sector. 
 
10.3  Research 
As noted earlier, unknown aspects of environmental conditions vital to salmonid survival 
are termed “critical uncertainties.” Critical uncertainty research targets specific issues 
that constrain effective recovery plan implementation. This includes evaluations of cause-
and-effect relationships between fish, limiting factors, and actions that address specific 
threats related to limiting factors. Listed below are research actions that are needed to 
assess the effects of the uncertainties on recovery of listed fish species in the White 
Salmon subbasin.  Research actions address both in-basin and out-of-basin factors, and 
are not all inclusive.  The following in-subbasin and out-of-subbasin research needs have 
been identified [Jeff, where are these from?]:  These came from a longer list of potential 
research needs that were applied to other basins within the ESU: Yakima, Rock . . .  
 
In-Subbasin Research Needs 

• Implement selected restoration projects as experiments. 
• Implement genetic research to identify genotypic variation, help establish 

presence of runs in White Salmon subbasin. 
• Increase understanding of linkages between physical and biological processes so 

managers can predict changes in survival and productivity in response to selected 
recovery actions. 

• Perform additional EDT and test assumptions and sensitivity of EDT model runs. 
• Determine relative performance (survival and productivity) and reproductive 

success of naturally producing species in the wild. 
• Assess population structure. 
• Determine the effects of exotic species on recovery and the feasibility of actions 

to eradicate or control numbers of exotic species. 
• Evaluate increased predation risks from native and non-native fish and birds. 
• Identify what is natural water temperature in the tributaries river and whether fish 

can survive with higher average mainstem temperatures if in-stream diversity and 
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side channel/floodplain habitats are present and diverse so as to provide thermal 
refugia. 

 
Out-of-Subbasin Research Needs 

• Evaluate innovative techniques (e.g., terminal fisheries and tangle nets) to 
improve access to harvestable stocks and reduce undesirable direct and indirect 
impacts to naturally produced steelhead.  

• Develop better methods to estimate harvest of naturally produced steelhead and 
indirect harvest mortalities in freshwater and ocean fisheries. 

• Assess the interactions between hatchery and naturally produced steelhead.  
• Assess if hatchery programs increase the incidence of disease and predation on 

naturally produced fish.  
• Evaluate if passage through hydroelectric projects affects reproductive success of 

listed fish species.  
• Assess baseline survival estimates for juvenile listed fish species as they pass 

hydroelectric projects.  
• Evaluate increased predation risks from native and non-native fish, birds and 

mammals. 
 
10.4  Adaptive Management  
Adaptive management is critical to the implementation and ultimate success of the Plan. 
Existing information is too uncertain to definitively identify a mix of actions that will 
ensure recovery of salmon and steelhead.  The adaptive management approach includes a 
framework by which the Plan will develop and evolve, utilizing public input and 
information acquired through the evaluation of action effectiveness.  Tables 8-1 through 
8-? of the Plan (Volume I, Chapter 8, p. 8-25) summarizes the site-specific management 
actions necessary for the recovery of salmon and steelhead. 
 
Adaptive management has been defined in Washington State law as “reliance on 
scientific methods to test the results of actions taken so that the management and related 
policy can be changed promptly and appropriately” (RCW 79.09.020). It is described as a 
cycle occurring in four stages: identification of information needs; information 
acquisition and assessment (monitoring); evaluation and decision-making; and continued 
or revised implementation of management actions. Adaptive management is captured in 
the sequence: “hypothesis statement,” “monitor,” “evaluate,” and “respond.” 
The Plan has identified information needs and suitable monitoring programs. Evaluation 
will occur at three levels: 
 

1. Scientific Evaluation—An evaluation of available information by independent 
scientists to assess the strengths and weaknesses of the actions.  

2. Public Evaluation—An evaluation of available information by the public to 
assess socio-economic factors.  This would likely occur as part of a regional 
effort. 

3. Policy/Decision-Making Evaluation—An evaluation of available information by 
decision-makers, who determine what alternatives and management actions are 
needed. 
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The purpose for evaluation is to interpret information gathered from monitoring and 
research, assess deviations from targets or anticipated results (hypothesis), and 
recommend changes in policies or management actions where appropriate. 
Before a complete adaptive management plan for the White Salmon subbasin can be put 
into effect, threshold values for performance standards must be developed for each 
objective included in the Plan. Natural resource specialists (modelers, ecologists, 
hydrologists, geomorphologists, etc.) should be retained in the near future to identify 
basin-specific response triggers and management responses needed in the event of failure 
to make adequate progress toward the objective. 
 
10.5  Implementation Schedule  
Designing an effective monitoring program for salmon recovery involves the following 
initial steps: 

1. Clarify the questions that need to be answered for policy and management 
decision-making. Include the full ESU and the full salmonid life cycle. 

2. Identify entity or entities responsible for coordinating development of this 
program. 

3. Identify: 
o Which populations and associated limiting factors to monitor 
o Metrics and indicators 
o Frequency, distribution, and intensity of monitoring 
o Tradeoffs and consequences of these choices 

4. Assess the degree to which existing monitoring programs are consistent with 
NMFS  guidance. 

5. Identify needed adjustments in existing programs, additional monitoring needs, 
and strategy for filling those needs. 

6. Develop a data management plan (See Appendix B of the NMFS guidance 
document). 

7. Prioritize research needs for critical uncertainties, testing assumptions, etc. 
8. Identify entities responsible for implementation. 
 

10.6  Evaluation Schedule 
The White Salmon subbasin currently has no collaborative regional board guiding work, 
however a regional board for the Columbia Gorge Management Unit will be developed as 
a follow-up to recovery planning. An appropriate first check-in for the watershed is three 
years from the adoption of the Plan.  At this time, the board or co-managers should 
review efforts within the subbasin—whether funding has been obtained and actions 
initiated.  At years 5, 8, and 12 further evaluations should occur in order to coordinate 
with other subbasin in the ESU.  Reviews at this time should start with funding and 
implementation effectiveness.  If funding and implementation have taken place 
previously, their effectiveness should be reviewed and progress toward the overall 
implementation of projects within White Salmon should be measured.  Progress, or the 
lack thereof, should be put within context of the entire ESU.  
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The first major step in the adaptive management program is to obtain 6-year 
implementation schedules from each of the partners which will describe the tasks, 
schedules, priorities, and estimated cost to implement the recovery actions. Each of the 
federal and state agencies, tribal and local governments, and non-governmental entities 
identified as partners will be requested to prepare an implementation schedule for their 
recovery actions. These individual schedules will be combined into a regional 
implementation schedule which will cover the entire management unit. The initial 
schedules are expected to be completed in the summer of 2005, and new schedules will 
be prepared on 6-year intervals, which will coincide with the 6-year adaptive 
management checkpoints and, along with the 2-year checkpoints, will allow the 
schedules to incorporate changes or modifications based on effectiveness evaluations. 
 
10.7  Consistency with Other Monitoring Programs 
This recovery plan will utilize existing monitoring programs to evaluate the status/trend 
and effectiveness of recovery actions within the White Salmon subbasin.  Specifically, 
this approach will incorporate strategies, indicators, and protocols described in the 
Yakima Klickitat Fisheries Program, the upper Columbia Monitoring Strategy, the 
Comprehensive Statewide Monitoring Strategy, and CSMEP. The development of other 
regional monitoring programs may result in modifications to the monitoring programs 
used in the White Salmon subbasin. These other programs, in various states of 
development, include such approaches as PNAMP.  As these programs develop more 
fully, they will provide guidance on valid sampling and statistical designs, measuring 
protocols, and data management. This information may be used to refine and improve the 
existing monitoring and evaluation programs in the White Salmon subbasin.  The intent is 
to make monitoring and evaluation programs in the White Salmon subbasin consistent 
with programs throughout the ESUs and Columbia basin. 
 
10.8  Coordination 
Many entities have been or will be implementing recovery actions within and 
downstream from the White Salmon subbasin. Monitoring programs to coordinate with 
include: 

• Yakima Klickitat Fisheries Project,  
• Yakama Nation Monitoring,  
• NOAA Fisheries RME Program,  
• Washington Salmon Recovery Funding Board Program,  
• PACFISH/INFISH Monitoring Program,  
• Pacific Northwest Interagency Regional Monitoring Program,  
• USFWS, USGS, and BOR monitoring programs,   
• WDFW and Department of Ecology monitoring programs, and   
• Local Underwood Conservation District monitoring. 

 
It is critical that these programs be consulted to emphasize utility, reduce redundancy, 
increase efficiency, and minimize costs. 
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